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into the vicinity of a graphical representation of a commnd t hat woul d
execute the desired task. A particular exanple of this wg
graphi cal representation of a garbage can or trash can tCmemmwummmw he
"del ete" command. Thus, users coul d renove objects fromthe Qﬁ% jyter system
g

by sel ecting and "draggi ng" the object into the vicinity of t ar bage
can. Once |n the Vi Ci ni ty of the graphl cal represent at| on of the command,
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SUMVARY OF INVENTION It is an objective of the present invention to provide
a method and system for enabling instruction of a conputer to perfO{WAR 2004
tasks. The invention provides in one aspect a nethod for enablin

instruction of a conputer to perform 35 tasks, the nethod including the
steps of 1 ~ MAR 1U04 WO 01/ 22207 PCT/ AUOO/ 01110 -3providing a user with
at | east omweobmewrprintable on a surface to provi de onecnAudige fir st

vi ewabl e informati on zones relating to one or nore avail abl e conmands and
one or nore second viewable information zones relating to one or nore
objects; receiving, in a conputer system indicating data froma sensing
devi ce operated by the user 5 regardi n‘&'m)vement of the sensing device
relative to th&@CSMPIM0E?2, SET/AUHIBSHERET/AUAYI06RSI PGT/AUSHI00SK ePCITAPaRAsITf t he
sensi ng devi Cce pQMATOO/00SIE AICITMB00100518, RCTIASIOD AL RA PCTAROMYSEL | Ng, 1N the
conputer systemand fromthe indicating data, if the stroke substantially

| i nks one opad¢RdrROUND Said first viewable information zones with one or nore

of said second V'ﬁm%?oflgﬂ;lﬁglmr h&ﬂc%gp&§put@%e$sr}%rgt?y nalﬁ vp& oil E? the
stroke as t1ve one sal d aval e

dESI natl a
conmands an'(’:is"(’ 8)“3 'é‘ﬁ"\'?'ﬁfs és“bdr‘asﬁoﬁ"‘?”m"“gg? %"e&i’ﬁ‘]“eéb"tfg‘f’ msP 4Pl vi ng i n
t he conput erar8iged {e@ﬁfnﬁah@ ofiebisttemammeter aamans oyablefysess tolect anjobjectiyalatimitie oo nmuands
to the desi gratoadthosdRetok mIﬂBhﬁm@fher&ﬁ,iaﬂ a@94tiRibSGtton drid@erisdldidRintatlon BE AMkeES i N a
further aspect a systemfor enabling instruction of a conputer to perform
t asks, the syst enfhf Fslertigeipfiajects epresgated |inagraphicalfermpt srahipd prvisen todistruet agempterdaur f ace t o
provi de Onepegrmimsis @itf fegp@t to that@bierb AR exrflcof i bipOKth B @A @Setitralf Adokur@nt &ren @O OF

more avii | a&h&t&mm%caﬁém&&ﬁd e sae%&gn,dgr\{,;hﬁmpk@nanm &&U&E&RJ‘ zones
relating t ObeQi”l%ed. and t.g;g sc?ectmgja F}Jthlcﬂl {egraserggpn otfa rdelcty Scon?nmn L ali)]?e{%c) CE | I’ldl cating

data froma sen user regardi t he
sensi ng devi‘sﬁdef“rﬂl’éPéfi‘i“ﬂ?é%“ﬁ“"t“ﬁé“‘%?}’!‘f%ce sai d novenent |ncI ud| ng a stroke of

art of the sensijg 0 ve tO sa ace..the Sonput er
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Sal aval ee 1 1\ rem p() N {s) uigcr sysicm sclec J ects
one or nore dlgtgl aval ﬁlﬂguﬂs bud §'§ 9%&, fyoﬁ‘e'gec:g tft ¥[ bgt l glﬁd‘agt ed to

apply the dé‘??g@ﬁa‘f“’e‘ﬂ’eﬁﬁ‘é’ ‘Pfr"'°ﬁ’(9r°é“‘b¥a‘b§g&f”ﬂ Qgreair theYigindty &fé‘?‘?ﬁ’éﬂ‘t&l repigseRisign

desi gnat ed ¥rie command) psers gfuldsgtivefe iy jcamiaml, by Iplacigpie] opjeqt gutd therepreysngt timemmd, t he at

| east @0e f Qrdmy@imdd BGE Webppigodadidat a i ndi cative of at |east one reference
point of the form by nmeans of which the indicating data can be generat ed.
Addi tional |y, thefheesepbis! phatisterfaggpssibfed ubersciyishing (o gssociatt attribuges fvitly ajests. Tidbwptld ty. | n
an al t er nat bevefedied rog seléchy BE Proghiog re@sehtion BBy GG @bl Gheh BeeciB tengliptiaf | Ng dat a
I ndependent {jMesgltaanrw lhtqu tO%C”%‘l@ a{a‘rbate Eh‘&ﬁd %@mleﬁatwé?)p gx@ lugxr Q)qﬁggt‘rclsthe

i ncor porate use technique. A

sui t abl e mafifer b '°‘fr°s%"fa“°“lfg'§?1’h “5’(5“8?“5 sa(?ﬁ?'iqrﬁéém‘f Bt ""g‘é% PO §PR"fY representation
obj ect Pconsfibn mlbut@aebvfctasd dEﬂ‘P F‘d‘t‘fﬁ%’@\“’ﬂ fie degiied asmmpmlugveen B'eMetranq thyeeribye ct | on. In

a preferred for m 35“10@@@0& cgl ugcp i f Sace enabtleﬁ useérs % rmgva&@ easﬁy asso%xate

| atter represente or 1con, oke

desi gnat i ng°*%ff* ‘88]°‘é°é‘f‘°“ﬁ‘n’5f’ Q‘R‘I‘P&n‘ﬂl“hs(j“dt"é)“rﬂ%%’f’m‘t TPl eGP °‘T§'E|‘f”f petgh et con) or
Vi ce ver sa, obigftitd thatmesngs seneralfyar tha form 86 dpdument @ bigttre dat dsoelavanta the @ntiyeof@l ingict ed i n

respect of hiRgetit St @ taddd) ;8 Gbr.is effectively associating two objects with one another, namely, the

30 document or picture and the electronic mail message.

SUMMARY OF INVENTION
It is an objective of the present invention to provide a method and system for enabling instruction

of a computer to perform tasks.

The invention provides in one aspect a method for enabling instruction of a computer to perform
35 tasks, the method including the steps of:



~ 5 MaR zoo4 WO 01/22207 PCT/ AU0O0101110 -4C early an object may signify any
data set storable by the conputer system representing) for exanple, 128AR 2004
imge or part of an image, a text item) a conputer file, a nmessage, etc Q
command may be any conmand avail able to be effected by the conputer system
For exanple, it may relate to cutting) copying) deleting or pasting an
object. It wamgembate to applying an attribute to an obfeateehisuch as a
col our, texture) shading) border, etc, to an i mage object, or a size) font,
style, effect) etc. to a text object. Accordingly, the present invention
provi des a system and a nmethod which ut| |izes one or nore forns capabl e of
interacting with a conputer system Wii¥l'st the novel nethod and syst em of

t he present i nverrrdviding hiasy witieat lgastae foxm ponsable gmeuifagnto potids oge osthagfirstviereblp ut er
system in afofadich ksl rddihdto pre 8ff ffe a@filableQbrMahds arddDnethe fmbrg) REMA JicvatMafbrdlien OVEr a
conput er ne;om;elgmgeo%g g@egb G| Ntenmet. Physically, the formis disposed on
a surface nedi um whi e of any suitable structure. However, in a
preferred enbodi W&:Elt/mg ﬁd’lﬁc&rﬁl’tdi’lsysﬁmdhcﬁcﬂﬁﬁﬁda fidin 5 ben@ly devde@pdratell b e seS paper
or the lg keremng Boveshe dt BE schiidf 8icihiRe 0 fub R ngmcﬁr}glux%laggkeatjfhﬁq%
|nteract|onth he co yt er g/stem The coded data I's detecta

pref er abl y, "B HET SR Y%ﬁ“\? uiistit si de the visible spectrun) thereby

enabling it to antHﬁ@tﬂé ﬂﬁhe coxﬁpu{e Qhﬁﬁog%e nﬁﬂhﬁ% @aﬂt i @ dedie S\m&lnﬁllpilﬁs to the
human eye. ;rnte St more o@sa%ef){st wevra]tae me"ﬁ og gon}a/sl A bx%e or e o san? secomq éew%l '{f%‘\é"l‘hg'b
appi POS r

i nformation ion or purp and
whi ch vi si bfoges; “H‘F Berehy tipteonicting e Efisker”édl’sg’é"é‘?ﬂe‘d agipsPRetie ropq treore] of S’pfb!é’i"lﬂ‘?l‘t)n Wi th

t he rel%vantomhindched(iinodmcivelat ermoitlatxisyttigmndal so i ncl udes a sensing device
to convey data fromthe formto the conputer system and in sone |nstances)
to contribute addPRYRGHIe LPEPUET sYER B desigrpied e proTorrp! Rl A eleblerfagropdifethn vari ety
of forrt~ bdesigne onesor pereéfeaiddbiesss. corrpact and easily portable. In a
particularly preferred arrangene t he sensing device is confiqured as a
pen which is desigh&F"3 pf?e’d°g T IRACA SR BF SHRIne Rsstin of R FOTREST Y form as
wel | as to esepredesksvhe Bytereineliyine: the coded data fromthe formto be read and
transmtsted to thaeleé:tonpyter System TQe codgled dat afth en én(?w des control
|nforrrat|on) confy §urBd "SRRI HE® SYRS; YA 81 of ALt TT W lomRl 2 s es
instructi on§la%“6‘°b’é° % g1t etipble gommpRss %PWW&?‘@C seqgpthvieyableoipformptien zopasfristingto sy st em
or networ k. on2br mbleebjeeat ure of the interaction between the formand the
sensing device and the data that each contributes to the conputer system
may vary. |n one *SPTRFFEIFRAY reoqving inficang daiafipma seypinerdpdce pRYTRGY hy 3 verfesprdisg | ve of

t he i dent i t spoverfientofithe sprsingdevisraelatife tethe sir@ersshid movemangicldiag peeokpdpandtof thavedsilgat f or m

I n anotdoer @mkQd briidite to hidqurthdat eractive formincl udes coded data which is

i ndicative of a paraneter of the form whereas the sensing device is
operative to provhegemndiatsgtemadsptrddp driprmiinesfropplts indicaliearata teceived, i the seesing devicehat f or m
t 0 the conpisbiekubSaGdieiiks R nbe bf sadd-firdbhibvable Bdmekiod 2dnd with Ebrimde of sfid sddond n yet

anot her ar r a0 BBk Do%esfawtmew& ly.gl& i i Qgecﬁe%dm Q@.L @fs ng,nb@zomln%

identifies the for e{ntH ?rBewc 1 to provi to the
conput er syl“flgl?ﬁ“saeg{’v5°’5§'s'5°&°6ﬁ'f’ &Y P PRE SR oy é°° “al so on data which
i denti fases the usercoﬂ;mtsbseemciea\sk&e a,giyrmeaesgsaeﬁ 6 looHorddt s A WA bmmabdd G SYSt em

and nethod al so S%Rne more eag:dlogtl 4y designed printers to print the
interactive Tor ur prlnters constitute or formpart of the

conput er system ams{;p@m@m&aedﬁﬁ thg vQlst bild fonf Gl icRidClRbed ditd iAdatlve 6F :B1ERDh1J
device. As J’cﬂ cg S’oh?g’ tl@l?o%{,%y msanseof §'M¢§1tth% rﬂdﬁ‘a’&ﬂﬁ leg L% 99 geﬁ)erateti h\%dmélona\ﬁ? Qn %I’l s

ideally suite 4& arrangenen he printers
are fully i ?ff“é‘lj‘?’ 3"[‘& “?Vﬁf’{)ﬂ“t ff‘]’é‘s ‘del‘!?’ W’M‘H’e \f)‘U'-OlfISE‘?WYV“PG‘FY W%llo

- 5net w0k  aindicatirls Baindemendently piitheifory byxfse df, e example sceeiztormeters o rppmatedgmo thkaemsined  and

al so for di gtite bty iam gptiedl mbubetechqub . sifable gmaermr stk IRy OF pré¥bHbdal f6rSdignadiyd

pOI nt cast CW&M&S‘ sqal lel'QlLTQCQl off ‘or 16‘%9 Qorcgll qu eé{'lbr\zl\};ﬂ 8ﬁfe§{d$§n§ gtr BS%OCIaIlog ! tm the

present |nvent|on rOV|5 ods nd pen
based i nt er {RE %?mﬂ’ﬂ‘l"rﬁﬂ‘f é‘F '“§'§f§fpé"f‘ﬁ“°dT°ﬁ’| s%" bFW’Hé@mﬁﬁ‘n’fﬁ“sﬁ s@’ﬁlff‘PE‘ant
benefits ovéesisnptingehi objeqs prd lextendingormest the command bt or ifppeor yide veryt. Ailjeavesfor praiter i s
t hat 1135 s it el@tdtomimilo be@ffdiedip leibyct orithid dssig@aed djeéenf or mat i on. Further, printed
information is easier to read than information displayed on a conputer
screen. Mbreover, paper does not run on batteries) can be read in bright
l'ight, or robustly accepts coffee spills or the like and is portable and
di sposabl e. Furthernore, the systemallows for hand-draw ng and
head-witing to be captured which affords greater richness of expression
than i nput via a conputer keyboard and nouse. 1 O BRI EF DESCRI PTI ON OF
DRAW NGS Preferred and ot her enbodi nents of the invention will now be
descrlbed by way of ~non- Ilmtlng exarrple onIy, W|th reference to t he
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Figure 2 is a schematic view of a interaction between a netpage pen, a

net page printer, a netpage page server, 15 and a netpage applicati O MAR 2004
server; Figure 3 illustrates a collection of net page servers and printers
interconnected via a network; Figure 4 is a schematic view of a high-I|evel
structure of a printed netpage and its online page description; Figure 5a
is a plan wew=niow ng a structure of a netpage tag;, Fegpacwabiids a plan
view showi ng a rel ati onship between a set of the tags shown in Figure 5a
and a field of 20 view of a netpage sensing device in the formof a netpage
pen; Figure 6a is a plan view showi ng an alternative structure of a netpage
tag; Figure 6b is a plan view show ng ‘4-rel ati onshi p between a set of the
tags shown in Fi gtlsady @cobretananp sifnifi kg daé sey it@abledly the coraujeagyeens emrssentigg, evi ce i n
the form of examphoinRifgor PRI anfirhage K @kt e, d Smpdei@NmetlagtVecS NOW NG an arr angenent
of nine of the tags shown in Figure 6a where targets are 25 shared between
adj acent tags; Fi4ytemeang ghay bs any copimam available toh efierteicdpy thive@mputer eysténe Boy exargpleaind
rotation of miyh@ateycibied, Sopfig, delogng B@uanga@stﬂmrxﬁhsrmfe tJaB}ﬂylﬁgaﬂattﬁanMn btject=1 gUI €

6a: FIOW e Lol & o Buded BGD Haling bordl, b b TRECHBL AT ERA! 38 580 BEEL LW N\

algorithm FEigure s a perspectlve Vi ew
associ at ed PHf: sensi ng field-of view cone; 30 F| gure 9 |s a perspecti ve

expl oded vi ew of fRgsfet tn@,gé%enpmn&b%eg Dsyki éngﬂlﬁﬁnﬁmod':&hﬂir'ﬁtﬁze}gm loP méle

schemati c bl oc i ea contro net pa en s ovvn i's
Fi gures 8 a#?ﬂ"’gap%k %‘“Fé“’i’i wfaaépé""ﬁ‘gﬁ’ %tgﬁtwg “v."&w 'Bﬁ’h°%1“\ﬂ/é’fs m HRBH net page
printer; PRt RAG S WIOTTL PR V72 SIEF LORDBY/SBEDLO a p@fichlgglyrpesfendd Hrm itds sect i on

t hr oughtQt hedesigiadyb bpetatt ovelveompicfhagak, pich A thentemét. Fi gure 11; Figure 12a is an
enl arged portion of Figure 12 showing a section of the duplexed print
engi nes and gl ue RRisel: trsfemyip figposedprg gugfacq medjug vhich mpyahe| of gy yiitakly ssRctrehe | nk
cartridge) Howeyer, i apreferrell egrbadienepabel o isalivpbsqdion shitet @NGRINGS aiapet di the liletwhialge 5

pri n: er of ?‘s@}!‘&ﬂ& dltlpx@a&ﬁl oxlzandlmlawsmerac&n%@@b&ma Gyseldh. Qﬁekcoéih ggram of a
printer contro

r n e d 12;
Fi gure & bllc c’phefcragl but 1 excq\r(sp egf outP drt; t.he Vlflgle lsrcci%u% tlll(frela, rmg étntog | nlgaa@%n tr O| lers
and |verﬂ15et Tfefda‘&r ‘?“hf“PFé‘&‘d‘éY 'a‘ggbérc%tféﬁmwexeh“{eﬁ@nm ptogpcludey vigitleomategs! “diown i n
Figure 14; ffrided igfarmaiod © ajugr, suclses khe aplichtion brlparpdée efith e radohick Vidhleisfirmitioengi ne
control | er gly@Wagidida b cBrkblaR S pbdioRRith thh Rievail hilldn Soddd/ath, S @ Perspective view of a
single MenjetTM printing el ement, as used in) for exanple, the netpage
printer of Fi gur ke $§en gsoeludefp gumedﬂ@: tp sonwey et fopaietion @ the compued systems mal |

part of an @k mddmeedadvia/th ehdivkcRiditatal d3G. ARhiE IR REshy d&kgﬁ@m&&aﬂes offordut €S Of

per Spe(‘éd Vels;ﬂ'eg}éﬁy Ic(JtrEAéﬁ Lnd %Esli)pg)rt%neln ppgxil%qah)ng'e&rxeg m?an%amtf-n} Qn% sé\@ng,vde :[mf-le-l\l/l pr inti ng

el ement 15 s short
segnent of SPAPREELERi*Rh “'Nﬂ‘n‘f desgret {?81" PR ERysiogy g‘lﬂ'ikéh"Z’;‘L‘erf°§"°af°’§dh Efe®i't vi ew of
a user cl asslediveipnalethe Fidep date frghpihg formap b echrdandityansmitigd te the compwger prtemn Tigcoded ass

di agram Fi ghirien grovidescomroBibiiitdi, cdafigiie@WeHfat dsifh@ion Gbreb$ by Clker hisddMstrudfbad=1 gUr e 24

Is a SChenato'bgapre@tWthQIoﬁ@a?erﬁﬂlgédn%unﬁgergst%&nmoﬁcgram Figure 25 is a

schematic view of docunent and page description class diagram Figure 26
is a si&%natic vibkwnadie & teBaidEn thetadad thp HGE ard Wik SESIHY @vie! a6 the Ghitaxbpk & i gur e

27 is a scheonaﬁu&es:mueamp&e& s,amh e.xyrwa,lon@mgaﬁem @pc%&haatao%auo%s mhiddw ofll agram

Figure 28 i st at.i c Lon cl ass

di agr am 2 SEYZigengtY %ggmn and otJ at eaﬁ onc r% erence \}/)omt on lgqft Form. E %og él]t,gﬁgnﬁ{ach& ass

di agram Fi g E"“@Eﬁ Goded é"%t‘,"l‘i‘é‘r\‘m"ﬁl@“‘&?|°é9vaeta' ‘ﬁ%é‘ﬂ'ﬂ ‘HR"‘@I“E feping device is

speci al i zat bpemtive lopssidalda@ gpp@ding it bw@pUtioRenidik relaivedo it @ @itie Conphter\ays@in together

hyper | lwedwmceae@dacal ﬁ%ﬁshedanagﬁ QeWnotEJr quﬁg@mézms &m&&t&m&&&dawvm measa form

g: Zaf adl agr %g&lﬁes {hg grm, an% ﬁae sensmg dcvwe 18 qangneg to provxx\é, to the computg' system, data bascﬁ on

form coded data, and also on data which identifies the user of the device.

In a preferred arrangement, the system and method also employs specially designed printers to
print the interactive form. Further these printers constitute or form part of the computer system and are
35 designed to receive data from the sensing device. As indicated above, the system and method of the invention

is ideally suited to operate over a network. In this arrangement, the printers are fully integrated into the



30 Figure 34 is a schematic view of a field el enent specialization g}lfﬁ@s
diagram 15 MAR 2004 WO 01/ 22207 -7Figure 35 is a schematic view! 2004
checkbox field class diagram Figure 36 is a schematic view of a text field
class diagram Figure 37 is a schematic view of a signature field class
diagram Figure 38 is a flowhart of an input processing algorithm 5
Fi gure 38awesomsiet ail ed fl owchart of one step of the btpuelaiiio of Fi gure
38; Figure 39 is a schematic view of a page server command el enent cl ass
diagram Figure 40 is a schematic view of a subscription delivery protocol;
Figure 41 is a schematic view of a hyperlink request class diagram Figure
42 is a schematic view of a hyperlink "@tivation protocol; 10 Figure 43 is
a schenmat i cneposandodloveforf ponting of the htesgivofomp profeomding alfei fgg distebutiug of &e farms@ingnat | C
view of a sghix@k ofuhRiastamipihtfennfuli@iéngResENt i Ccons; Figure 45 is a
schematic view of a set of user interface page |ayout el enent icons;
PCT/ AUOO/ 01110 Fi 4yenrdingi§,Gn 2 meferd foin, thepresent imgmiongrovidesmiethords amitsysokeshichdst ¢h can be
ug ed 10 apphageraddlpén ved ﬂsrfa&rforqemla:t;}dﬁmm%ﬁb@mm; ﬁﬁiﬁ&ﬁt_ bR MlovbrGraditiofal OF DT €
obj ect s gor -~ L gur. I Lc.Vie a
dr aggablse h%‘k‘?ﬁ?%ﬁ%&ﬁ"ﬁ?ﬁ%‘é’f %frr_ﬁs g&i'fgsu?%lyﬂgd f%sdglgayg%r&ﬁ%(r’fgﬁs gmé\én'cegvu\fm of an
article grobftedinguatiog s safienifeadhay infosmagion displayed qa @ Gompter;sgreety Magroysh Pager dest ect i on
hyper | i nk cheagsontbatigdas.ambe fepdgubright Hght, prgotastly sheptretfeecpills oethe Ikt and isperlaldodnd on page
Server COMMEiekatld. AbiertlirdBE St diib\Ghlioreand liraiby fd MEHIRE b 6 3p@W wifen B! eCt i on
retrieval DLl of Syl WhifinBAiaaSoru® SREARMg Gtk W OF @ phot o al buin page
conposition user I nterface 18w, an ng re I's a schematic view of a
phot o al bum page conposition form DETAI LED DESCRI PTI ON OF PREFERRED AND
OTHER HOBODBRERWPESORIPTHON OERRAWINGISi s a trade mark of Silverbrook Research
Pty Ltd, Austral iPaferr¢ddrand dier qpbaknghts eftheavingeh vwilbiviv,be tdad@ibdd/byeva of @éh-linfting
configured {x@mihl, wih fefreded}s hPRIRBHGIGWMIR kSFn25 CcOnput er system a
detail ed overview of which follows. It wll be appreciated that not every
i mpl ement at Figue hig 4 sthempticd g thecktiogship bdtwehya sariple priwed eeipegy amints enliggfpage brscrigtipmci i C
details and_extensions. di scussed below in relation to the basic system
However ,  t hEEESAE Bifiepaic Yat et f CISBERor breee nfiseP rl bIFEPEs PENF 8 PYRPES°% Elitice t he
need fo® extndppeippecprpticatonpsrvens when attenpting to understand the context in
whi ch the preferred e iments and aspects of the present invention
oper at e. SOE'F“r'\ee}Blﬁulsﬂéa'fsagglﬁ%ﬁ%?&ﬁaﬁémﬁfsé 8?"?9'3&" t?CS?n?ﬁtegf“ ?'ngmrlfét page system
enpl oys a Ceiggatied scherti€FidwdeLhighllevdt Ricture k@ priviedne il thd Wanfhd peagddQelption;
PCT/ AU00/ 01110 g formof a mapped surface, that is, a physical surface
whi ch cont aFigue 5 i plrevive eowingp stuchigof apktpagétes; sur f ace nmmi ntai ned in a conputer
system The_nmap.r.eferences can be queried by an approptjate sensjng device.
Dependi ng up nJO PR PR LY fq’f’?“gi ”rfﬂ?“@nr?@ﬁﬁé"f"f"&ﬁft °f'g°e'agi‘r§§w? %% @?‘%%caédga ‘f?g)?pbe
encodedi sYit afa spage frosing fayics ip theyfqmn ofeteippselni n such a way that a local query
on the mapp rf . vi.el ds n i quou .reference both 5 within the
map and armﬁgu%?fsf@fgnéﬁ%{”hﬁg% 5 QI% evg%p@n%tog7n%2%§$%m can contain information
about f eat UFigBe 6bhs d gl vl Phpenh aSrelithREIR betwaénth s& WL thga EHOWITA FigRe16aGiade RR of €t r'i eved
based on mage\;&;g&@gg%gggggaggnma@m%g&g;i ng device used with the mapped
surface. The information thus retrieved can take the form of actions which
are initi at Bghrdbe is dydan ewphuviey ansyaibegnnt ofnine et tigs eowit in Figap 6 atkre rargktNard esponse
to the agper ahet bevech MjeSdndfzl;i ON Wi th the surface features. 10 In its
preferred form the netpage systemrelies on the production of, and human
i nt er act i onFigyr¢ 6d is amlet yirwglowing Tihipsdeaving endpatjarsf be syt of thefoun prldéwods ditheltag nages
printed on abwhinAgepaper) but which work |like interactive web pages.
Information is encoded on each page using ink which is substantially
i nvi si bl e t Biewdyds aflewdhereoda tha imespprecpssing aihdecodipdelgodopever, and t hereby t he coded
g:: gé_ggagygﬁg%%ss aepgrsplg 'vca}lﬂwggtnletga%-! p|e1¥ ankm v!)cgtgd teg?sgnsggn 1eldtol%-\?ipws crgtlxe;[ ted to the

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

Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures § and 9;

Figure 11 is a perspective view of a wall-mounted netpage printer;



15 In the preferred form active buttons and hyperlinks on each page can be
clicked with the pen to request information fromthe network or tDMsR gpal
preferences to a network server. In one enbodinment) text witten by hand on
a netpage is automatically recogni zed and converted to conputer text in the
net page system allowng forns to be filled in. In other enbodi nents)

si gnat ur es weearsted on a net page are automatically ver pgEt/880008416 OWM NQ
e-comerce transactions to be securely authorized. 20 As illustrated in
Figure 1, a printed netpage 1 can represent a interactive formwhich can be
filled in by the user both physically) on the printed page, and

"el ectronical ly", via comunication betheen the pen and the netpage system
The exanpl eFiginodss a gectiofbapupb gk lenghof the repagt winted offjgurclle and address fiel ds and a
submit buttgn. The net page consists of graphic data 2 printed using visible
i nk, and cotf8tr 3%k & c3apsf posion of Figure 12 shoyying @ seetop pf the fluplexed arinyengiass ppd elps el | e

i nk. The comseablpondi ng page description 5, stored on the netpage network,
25 describes the i n%i vi dual el ements of the netdpage. In particular it

descri bes t H&"% f‘?ﬁ%@ ftrd Spu £f 1 et 2B AR Blug Pt Prioheogines 8% e sPRS enent
(i.e. t&t printstfFigwrespimd Bn in the exanple)) to allow the netpage systemto
correctly ipterpret .in vi.a the net page. .,The subm.t huttop 6) fo

exanpl e, ha{éllg“ée 12 (l)s‘r?esch':/‘m\i/?\?ﬁ’ltl‘)élﬁé’%?’Ptgaspf)"(’)tﬁ(ﬁ%"g@g fyr i1 nefags Pinggr § %'&E‘F“‘%f‘ The
correspondi Mg graphic 8. As illustrated in Figure 2, the netpage pen 101, a
preferred form af. which .i own ipn F gures 8 and 30 9 d.described in
Pore tot ai | PR B Sihsethet Bok ot oF ot bGP et apolds o Wi
| nt er net - cofffpeiaiedaith e priveroppyolisrshvp ipfigwre f45r home, of fice or nobile use. The

pen is qi rek. . j it h. th yrinter via a
short - r1\gngeiﬁg%zlfgsqP?%E%H{F%%Lﬁgtmggﬁg&%%ﬁn&%s O&T?’F%&} ;%Jrqg?" grl §r?ed f or m of

whi ch is shBipi i7hs dpe@éétiobviellof b AngleIeaipov SR Elbrkalasiuidd BPHLexshPletthd nethgd OW, i S
able to del jver .cherindical |y or on demand, personalized newspapers,

magazi nes, 35 catal ogs, brochures and other publications, all printed at

hi gh qual i t Fig18 isa bspéttie viseof@ Ctha) B San akkd bii Meje O™ fRifng éhthis;conput er, the

net page printer is an appliance which can be, for exanple, wall-nmounted

adj acent t oFigme Rrivmseries of pErsHutiiR viewh Jillusi@ngthy SHORBDF cyFIEIIH GO 't Brinfing-eBonier e t he
MOr Ni NgIBNeWshowrSin Figufed8; consuned, such as in a user's kitchen) near a
breakfast table, or near the househol d' s point of departure for the day. It
al so conmes Figpre 28 f5|a prpgstive dfievs ¢e ehort segresntiofdplrewidth Memiptfipanthesde  ver si ons. Net pages
printed at I,heilrl.poihntﬁof consun tdi on conbi ne the ease-of use of paper with
the tineline&S afd T Ateractivity ot an i nteractive medium5 As shown in
Figure 2, tRgrdeisRadenisRwidbnldtiRlashs;, W th the coded data on a printed
net page 1 and comruni cates, via a short-range radio link 9, the interaction
t 0 a net pagBeyn? fireghematiiyisw piajpeptclays dig@em; sends the interaction to the rel evant
net pageyage. SeLVel, 19,101 Lot SR eL A o0, |0 appropriate ci rounstances,

t he page server sends a correspondi ng Ssage to application conputer

sof twar e r URRird1g isQeehénaitSieR 8GRocaidAl ahSRtdldMHpBR kNS liaghdy 1h€ application server
may in turn send a response which is printed on the originating printer. 10
The net pageFigys26 émsdhanatiryite oladerapuitendiatepwrrpshipcleokteremi ent in the preferred
enbodi nent b Lng . used.in conjunction.wth high-speed

i croel ect rg’%ﬁﬁgﬁ?%%?mgi%ffeag%"%ﬁm §°éa¥a}%"°|“ﬁlﬁs]s %"fg'af“l?/bm etTM printers. In

t he pref err gigrd 8 ishsdimatidiie® ofa@GHR BIBhAGYeciallzRfobdiaks\dBEdm; Ni gh- speed and

hi gh-quality printing is made nore affordable to consuners. Inits

pref errd®d f Bigys 2945 aprbenpiisyiew plabyredickelensst dpsssliegrhe physi cal characteristics of a
tradi tional _newsmagazi ne, such set of letter-size glossy pages printed
infull col® %@“tggct?’lﬁmgc’lv&‘égﬁ%ﬂ’ﬁrg"%&%Tgtsf%‘élgf"ﬁ‘é“lsa”fdgpmé‘asy navi gati on and

conf ort abl eripad lislaB@ematld1Rw B hRRBKedMrdupdiRd diafXiR| Oi ts the growing availability
of broadband Internet access. Cable service is available to 95% of

househol ds Figurg 33 és asshinpticie®platien flassdigramabl e nodem servi ce of feri ng broadband
Internet acgess, iisa %Imrage},gex t;’;ﬂ\l\‘/ﬁ'alimll bl e Lo 20% of these. The netpage printer
can al so op&Fhta “WTHL EHe® IEENREIP BHET but with | onger delivery tines
and | 0\@r | FR@E4 G ddhintatic.vie BB elerleht peilRAGRss S¥gedeM can be enabl ed using
exi sting 20 consuner inkjet and | aser printers, although the systemwl|

operate nore slowy and will therefore be | ess acceptable froma consuner's
point of view. In other enbodinments, the netpage systemis hosted on a
private intranet. In still other enbodi nents, the netpage systemis hosted

on a single conputer or conputer-enabl ed device) such as a printer. Netpage
publication servers 14 on the netpage network are configured to deliver
print-quality 25 publications to netpage printers. Periodical publications
are delivered automatically to subscribing netpage printers via

.= o, . e S o, - o o N - e




15 MAR 2004 WO 01/22207 PCT/ AU0O0/ 01110 -10can al so be used to verify
identity. A version of the netpage pen includes fingerprint scanni ng),— MAR 2004
verified in a simlar way by the netpage registration server. Although a
net page printer may deliver periodicals such as the norni ng newspaper

w t hout user intervention, it can be configured never to deliver
unsolicitedvpoadszorai | . In its preferred form it only det/huansid

periodi cals from subscribed or otherw se authorized sources. In this
respect, the netpage printer is unlike a fax machine or e-mail account
which is visible to any junk mailer whq knows the tel ephone nunber or

e-mai | address. NETPAGE SYSTEM ARCH TEGTURE Each obj ect nodel in the system
i s descri bebiguess fsg schenigkin view eth chebktiex! field lask dissgpmage (UML) cl ass diagram A cl ass
di agram con?ii sts of _a set of obj ectsﬁgil asses connected by rel ati onshi ps, and

two Kinds of BFEPAE FBHEH; Y ola et 5 clpsifi%8PB5t here: associ ations and
gener al i zat FQRS7 iAkhERRA el 8falsRRnl-GRE S2EMpamSOMe ki nd of relationship

bet ween objects, i.e. between instances of classes. A generalization

rel at es act Figdre 38 sa fevahart ofan thput proredsies algadfis; st ood in the followng way: if a

class i s thgught of a he set of all objects of that class, and class Ais
a gener§| i Z§F‘19°c?ﬁa‘bTde??'l?%é@”°l§ft°£[°f‘f’éﬁp§“’le§° PR NE S 3% ubset of A The UML does

not direct | yig3d RQhennEORNIraDhed RlverkomdiREt Rl fs Gaghm®- Cl asses of classes.
Each class is drawn as a rectangle |abelled wth the nane of the class. It
cont ai ns a Figed40h sdhéneticayiety pf algubtcegiondeliveiygrontohss, separated from the nane by
a horizontal line, and a |list of the operations of the class) separated

fromthe at PFFIth{sad sbsmitc iy ofp bpgliskegprstaless dipg® | n the cl ass di agrams which
fol I ow, howgy&rs isQRELAL DS A penikeUEliodRAGH] €d. 20 An association is drawn
as a line jorning tw cl asses, optionally labelled at either end with the
mul ti pl4Oci t §iguef43 isl echageo@v aftaifen subnkiksen ptetbcakil t nmul tiplicity is one. An
asterisk (*;_ indicates a nultiplicity of "many", i.e. zero or nore. Each
associ at i on™F 4850 FBFANq WY PR PiEstiniRTaee floy fXumaliens: and is al so optionally

| _abel | ed_ at Figdret@%ra scﬁ&gticv%esvhfatsé?gfugepilntgrfaggpa%ehl?oupegﬂl_gn?ﬁm nding class. An open

di anond i ndi cates an aggregation association ("is-part-of'), and is drawn
at t he aggr Bget 4ris snithstfiontofi @arias Stgds ahictodan bd W, to Ziply Atrly@eser edmmardt freda

rel ati onshi puefte'dr $end olond oS mélE B Rbjedt 13Rled; d | 1 NE joining two classes, with an
arrow (in the formof an open triangle) at the generalization end. Wen a
cl ass diSagr Eigard 43 isl sabéusiir viep of ardtaggatia Hygeiliph abssalisgrgm;ans, any cl ass which is
duplicated | s shown wi th a dashed outline in all but the main diagram which
defines it . FYe4 S 2 SHERF I oR oS omAPE Sy where it is defined. 30 1.1
NETPAGES Net;Rad6 s a ddhénabdiRw bAUNERE hpthiR BadMilighl); @ net page network is built.
They provide a paper-based user interface to published information and

i nt er act i veFigeri0ise edematk; vive bizagretios prsiesér somphndglag digmved page (or ot her
surface region)_invisibly t ed with references to an online description
of the page'.:‘g"‘i%‘fé's&ﬁﬁh?m’é"‘%ﬁﬁég%é?ﬁf"l”ﬁ‘ﬂpbﬂ“’?ks nai nt ai ned persistently by a
net pageopageiguddh %@ chematicliew of ¥IpdtoaBi paY¥doipblion ederindrtack AdNJRH/ 01110 - 11The page
description describes the visible |ayout and content of the page, including
t ext, graphFipee 5aid scherripersw oflatphotyl albam phesscompiokips fotine | nput el enents on the
page) including buttons, hyperlinks, and input fields. A netpage allows

o KLnSS, THEdbAcARIOALE ARReflkd b SHERRiBobfyeRs ™| ™ L aneous]y

capt ur ed. ang, DiAGERs bl imc,eb'fae@l&ew%,f&mm 1Pl e netpages can share
t he sane page description. Wever, to allow I'nput through otherw se

i dentical pages tm® th@reftirdtembi@itiesNRAnveRBER cHHOIRAULWIHE widSE PPRE ndvoridd quUe page
I dent | f25e r. co-ll;néﬂt)c% S}thl’gg dl.tBeJ%@e%vie%w &Ivﬂi%lfglgts. lrt) Ql%%la aspI r(gcri] teh%atqlhtsegelryg.gééxéxnanbl? t V\'e.en a
very large nufber of netpages. Each reference o 1 e page description is
encoded in XMPrrsiiik el oTHE mos of thererfis defailsand utensignsidisicd Seleyein sRURRAR ch i t
appears, antic bafiesyadyy Howeebr, the eystbnyis degeibedjirf ifs @wst tdmeletp fogpeto chde thé nptd fgpxtertihe t ag

al so identi fefeRfice ivheh at@tind@ Shdbrktd th BonleX) @ WHRE Be prifIRl @b 8hdnS bldGpecior &€ t ags
are describgd. B..ARE Sedet ai | bel ow.

30 In brief summary, the preferred form of the netpage system employs a computer interface in the




Tags are printed in infrared-absorptive ink on any substrate which is
infrared-reflective, such as ordinary paper. Near-infrared wavel engﬁrs ﬁrﬁ
invisible to the human eye but are easily sensed by a solid-state i 3@ 2004
sensor with an appropriate filter. Atag is sensed by an area i mage sensor
in the netpage pen, and the tag data is transmtted to the 15 netpage
system vi a whe/mnmar est net page printer. The pen is w reteasoodndo

comuni cates with the netpage printer via a short-range radio |ink. Tags
are sufficiently small and densely arranged that the pen can reliably inage
at |l east one tag even on a single click on the page. It is inportant that

t he pen recogni ze the page I D and posi't&l'on on every interaction wth the
page, si ncefoimhef a mepped awthqeothat issa physidaletudcs whichgoraing refereaey © ra-n@p of S uelize y
encoded tO faddined BEoRRiet bydiboh. Yhd RipErEfaBikes ot 1B WhdiaCk of APRPRice selingl GicNet page

page server D%md@r%wop Ee ec"tHz drﬂ: %cn?aﬁg:ethle %t ?l{l'gnges fm?}r be egl%tnd led)ly f: ex%xsxbst a%‘

allowing it er-sup |nput
fields in t?f@”°5§’gsé°hdé‘§¥:'lh1‘bf°F°6ﬁ“°'P'6’t‘ “‘é&??ﬂ‘drﬂ“f“ﬁtyﬁﬂs ﬁ‘é‘t‘aﬁ‘aﬁ@“ “?Hé‘f"i“’é‘i‘a?"l‘ onshi p
bet ween 5t hevighingle mdeed ariopg diffrent magseThp eogiputdr sysitnagar@taininidmbtive about fenrbrescin het page i s
shown in Fi gappea seftface TR@sufdif6Hnich JAHEleRAGeed BRYM of Rapleiérinced fupgliedy EE&Q daRt page

d t T t.h th i nt
Wﬁfgﬂegrl nt s d:l tﬁth@ %%%eds?ﬁ%aﬂlg%fohﬁﬂo%%ﬁp r%tn§ Eagcgnutéﬂéﬁh \t;c\;ﬁx? of actlons %hx pqg? ed [12)I’5I 2 gl’

NETPAGE TACE “_‘E °2m&“°T%(§j°Wtb&ha'€:6‘Jﬁ‘E°é’ﬁ°c““1’ i '&P?&Fé? &y ?Péfef“de‘PﬁW“"é a'&‘h“‘i SYgface
identifies féveesregion in which it appears, and the |location of that tag

W t hi n@he region. Ata al so contain flags which relate to the region
as a Wil e or to JHEPSE 8" e siPashetEn s g ‘Bﬁpt"?“cﬁ?i‘ff S REHEICR V| gnal  a
t ag sensi ngnethesss dbese e pages\of tiet fraphichirad fmagen giinted top wrdinggy pager.f ynetidh overkdiss oci at ed
30 with theinfelaati@tied ppesalPmnatdh isteltGdell &Ehch\hde g tinktwiich S QBSGantAGy d@eﬂeaethhavi ng to
refer 10 2 gaahisah kROl bRl 610y o8 AERGE PSR TR ropd Bl
illum nate an ! dve area" LED when'in the zone of yper WI|| be
nore clearl§ 83??5’?"5 F?é‘ﬂ“ﬁpé%eawm. n a preferred enbodi msnt each tag contains

an easiqisy recogmnzafdpkf@yeac«mmm@madgnwﬁﬁamg &Qacﬂbéé§cahﬂ:‘cﬁ1&k@d wiffl @ &,tt.i on, and
whi ch assi sts L nemni m zing e surface

or by the sSRSTREBIBLLEL "ﬂi?n‘ & s§m ??'effmceéf)%/a nettw?’ genp rhé1 °'é°n°f“p%§m Bage, and
are sufli vritsn Rm!Rndzwmw Gfptmwv W’!‘Zﬁdﬂé memdoo SopPBraest inyhegetedst  and
densel y arrangedidwigtfortnhe \pefilled fn It ether afbogimentsp genatrts le@aisd or0N @etfageJareven on a
singl e cli cluoRRticil) GeriRACRowirlg - cdn&eacgm&s&lamobzmknytamm@@n recogni ze the page
1D and position on every interaction wth the page, since the interaction
is statddl ess. |n & ipsedinFigde babrowgi naage 1 conh@resea g iiternctive fomhwidch caa bé Bllgd r ef er s
coi NCi des Winbfthefer@Bth pHyScallOGhEhe pikd psgtlemﬁ elEc@EHicAIY”, L.Dco%ﬂmm bdtbed et @9 1 S
therefore s gg Hﬁ?essym { Ii‘he cb?tipg%‘lggs l 5&] grgl’lthrﬁl c@%&n& z(a:dgret %qutag‘ a appears.

1n other e ere ers can e an arbitrary
subr egi on oot Byt The petpage rosistsof griphip data 2?5?“"%’%1"'«5’“1‘ apd cpdef dagagliPRtsddee wi t h t he
zone of an ¢oikkctonafteds ¢ esing ingisfeinipk. Thegorygbppraiing praesdesctifitien 5; txgid omthd fSpgga etk ect | y

i denti f26 t h@escribth B¢ Rditidu RlerRnie BIRHR hetpagedlla baeticllar it Bagibeldte pfh@ipsliaRkaciz&b)@n bits Re

ion ID 100 ?achl Reréc@ve'%}eﬁcn% th; fﬁ:ld r gjttgno Elgg)gmﬁlé’iQO g{gg Tth@'nggﬁgcjsgsgmq‘g Eoﬁecﬁr%

i nformation, y as shown i1 n

tag density™§Fre “b‘é‘ar '&ff?&gf fﬂ‘ i b“5°“166f°bf"l“m‘tl°ab“sl“ff"§ub"ﬁ‘8¥ $°§°S&°“°}Sé‘g%n 5| ze
of up to 10§P¢als?!$ermfé1°Fq1Fe$mém38Lﬂm’@er regi ons can be mapped conti nuously

wi t hout i ncreasin recisi on abu regi ons
and maps. The 100" b,“f“a‘,‘i‘}%ﬂg’ﬁ’[% nSIPAEERAR 10 fp(”"%ff‘gx?)frw oFt %’F‘fl on
trillicl) df o dessesihed it ey dopikbelows works msonmﬁnquwynmnmterﬁ%dnmmmgcfzmemg Dat a
Encodi ng Thgrintlrig @pptiantefortiomd, afjcedainéebil@iise Theydhl 3 Ah@eldsd and eofmaikeet setich gitathd 15) 5)
Reed- Sol 0NDRy6R Biier VidW sfordtnfd % i3 encoded bits consisting of 6 codewords
of 15 4-bit synbols each. The ( 15, 5) code allows up to 5 synbol errors to
be corrected per Theokpagipdhiter §01,3. prefetred fgmioHvidrh &nkownin Fgues\l friodp ad des@ibedriat € of up
to 33% per ﬁ&d@mrlﬁhw 2 a6 melﬂerpﬁeho&ylm lon thGP&seﬁ%J Eeq'sﬂaﬂlrsama%%&i ally

cohere @5 Wayataloét eg i}ng))ﬂlﬁg‘;qlncgrﬁ% aﬁém?eg 1}1?11159 &ual;[tyhag ménlaéwe}.'net?a%\,%ngke a ersonal

interl eaved sp error (an

error af f ectRE" ﬁ‘l?l“ftl”ﬁ‘f Rt e éi‘}é’ﬁtf“lﬁ’l“’{“%lj YRR UEceH AR A nunber
of synbols overall and a m ni num nunber of synbols in any one codeword,

t hus maxi mising the likelihood that the burst error can be fully correct ed.




Any suitable error-correcting code code can be used in place of a (15, 5)
Reed- Sol onon code, for 25 exanple a Reed- Sol onon code with nore or Lﬁgﬁ |
redundancy, with the sanme or different synbol and codeword sizes;. %@rﬂ
bl ock code; or a different kind of code) such as a convol uti onal code (see,
for exanple, Stephen B. Wcker, Error Control Systens for D gital

Comuni cat ivomomngh7 St or age, Prentice-Hall 1995) the conpenhsominwmhi ch a
herei n incorporated by cross-reference). 1.2.3 Physical Tag Structure 30
The physical representation of the tag) shown in Figure 5a, includes fixed
target structures 15, 16) 17 and vari abI e data areas 18. The fixed target
structures allow a sensing device sucti®as the net page pen to 15 MAR 2004
WO 011 22207wRETHieAtdodik Odws 1s(first i@uimtdesith 4 fnen wsea'g kitched, riexsfacbreakfaptgable, or near the

t hr ee- di MengohseRdAls polit bRiSfarlrd Bthe 1] 1PHIsh YofhesiDtat1dip, dSRIGH Portable biFmiklalrAvedibBAS
contain representations of the individual bits of the encoded tag data. To
achi eve proper t 2Nyiprasppristid @t theimpoint jafocopsimptions combing] e eee-eftusegof rpepsvivitht thon of
256x256 dot Smelitdsa ifidrdcivireed aifterdb®@hedilel S per inch this yields a tag with a
di anmeter, of about 4 mMmm At this resolution the tag is 5 designed to be
surrounded by a "AfshoEr inZiswa2 theyetopzg pn Y '%’6“'68’(‘}5".’"‘319 eddats op 4pEnterpEteage bndg | s

al so contr i @oin@gkatsy viedghacept rnli@ ik p, the int@wtion tagittpagt Printko tTBe frittertobicsers hect | ve

di anet er of ik B&od B e rekfit de aQ@JcHQQ§ fod msrp&aa;ogqa ap%IofSrHﬁ fcﬁttuﬁssanceﬁmd EJggct ion
ring 15 allows the sensi nl% evi ce | |y detect ng is

easy to det 8L HELAEPTEPI Py osspas e fpf’lgﬁt‘ﬁ'f f°mp'f'°r'i\7 PRt %nd alﬁ'é’%aécg?@w%{m’él npl e
correction ®veri @%sqb@e?nsw&tmmr@rWesesmswwwwowmelﬂagna@fm%er spect ive

di st or t4zon. An or ation axi 16..a
det er m1|r(1)e t he app’l:‘ 8 nettp esys{-I m||s ma?e comtderalbﬂﬁ orecon}r]eme mrli éwre e]de gogxm n?gy bne yaw of

the sensor."ha °6‘?J‘i‘“é"r‘ﬂ' é’."f“i' B‘ﬁh Saifi’ nicpoglectrpreghanicat fysigm EYTMS) bEfFﬁ t’fﬂ'é (MF"PJ% i at i on.
Four per spepiniers.dn thepredeeredsforin of thib fechuylogys @latveln bighsgeed|@nd highequality primifhgls m@emae cur at e
t wo- di nensi giRAkblePE Enpeet. iV & iR BSha] maq;getpb&catnagaaamdprbﬁaammmsa& oiif ate

three-di msn§ad89n§1| ne\ps a} Ie Osnrxlch nad setdf legep%g r% agﬂga?t;s p{inh*ﬁ tiﬁgco{oﬁon%gdi y«?cs tbﬁm& he

sensor. Al l get tures are re arge to Inprove their
i muni tY to“’ﬁ’&‘Fr ‘é“syl‘B"‘gPPﬂ?aW‘é‘i‘f%ﬂ“‘f Randlingshape is ci rcuI ar. This supports)

anongst ot her thi 'Hlﬁ §etp ég Bltn{t Llrlrs @9 gg\t%‘gmaﬂﬁnmf @(Qdﬂaﬂdrhﬁgrm €35 tdaﬂyléasgglw £ gr id.

I n conmbination wt Ircu tron’ri es a circular

ar r angenent *&FPHROX Bf ’1"%“‘\%%"’[ AR Uf“ﬁ‘é Stptegepnd, e5ple pradem s‘FB“ r‘?ﬁ%?i"%ﬁ‘%’%ba’?dtlg"’%“f ze, each
dat a bit | sacressiyairerdridvailablety 205 of theip- Jhe npm?;emmmartaheonfem pithsfowes onpertiops, ybunded by
two radial iiN€ger dNGkryt 0Ms BOIBER iMageifiali Lidedd) R netPiz€Fstenzad cdbREbPEngRtRASingd M NI MUM

di rrensi@n Otor\sﬁmg% a@c; llaslr6pQLQterﬂ tho&ﬁ' QIC Lyﬁeng@iﬁl %ﬂ%%o?eqﬂokg%d \&1]‘ erQ It(s% ts inner

arc), is at least equa i'S . mnlrum | Mensi on el g t of the
wedge in t h&EPA oM 2 SPPRETS PR of ¥evy ‘"\R)ﬁ?é"‘b@gﬂ‘a‘f’ ‘f'ed‘“f’“l"l%sy?ﬁ"‘rﬁ hetiThon? FEHSI on.
Each Obit dintanetdy sl otherjenbodimpntsethenqipage]sybigm ighpsted ayinglf coppuger gsefpputer-endble 15
4-bit data eyisatussofineach of the six codewords are allocated to the four
concentric synbol rings 18a to 18d in interleaved fashion. Synbols are

al | ocat ed al t er naepay Pptication seryarsalé op ths gptergss ek greopfigurdre delivey prinpapality, o

i nt er| €&vi nblicationkas ngyaghriitas. Raxdial Bblicitibe 2@ \divagieuspsitallab sdicstignemgbet ween
any two synffles af pobtaﬂt,@aan@m@ﬁxdﬁxpmmt | pRotobtisd Bérsohaflzed WtQfidns ars infkgdacm®! 1 CK”
interaction.w aelaaccorgmé?(g'r 1. Lgai.on-via a sensing device, the sensing device
must be ablemfao see eaé’? eentlretaglnltsfleld of view no matter

where in the regiOfeyaye piter ¥ 8 coigir@Nd safpbr@ihy infmbérSf REXSAnd & 2R €d worl B dae QUi 1 ed
di anet er of &ré& of lw.%LéJ £9Jéersv InSiY pQ&en&{\ﬁ.{uﬁ%{}ﬁ{o&‘ Qactl ﬁe‘{da&fﬁeﬁ fas b ﬁ}:ﬁ‘{u? a%f?er 6}\ 30

functi the si

Shape. Sthe. HHRHLTHY HaHENEI oF copL0uA S5 ofoeiistH Grewpmani o UGl A8t ahen

t he tags ar dlovs daghchsentp rapingadpp disticeprefile withirapectUud @ retrggei pdblication seriveo wnappligaties gur e Sb.
1.2.4 Tag | gpge Processing and Decoding The tag i mage processing and

decodi ng perfornmed by a sensing device such as the netpage pen is 15 MAR
2004 WD 01/ 22207 A netpage pen can also be registered with a netpage registration server 11 and linked to one or

more payment card accounts. This allows e-commerce payments to be securely authorized using the netpage
35 pen. The netpage registration server compares the signature captured by the netpage pen with a previously

registered signature, allowing it to authenticate the user’s identity to an e-commerce server. Other biometrics



PCT/ AU00O/ 01110 -14shown in Figure 7. Wile a captured inmage is being
acquired fromthe i nage sensor, the dynam c range of the inage is 15 MAR 2004
determ ned (at 20). The center of the range is then chosen as the bi rﬁa'wQ
threshold for the inage 21. The image is then threshol ded and segnented
into connected pixel regions (i.e. shapes 23) (at 22). Shapes which are too
smal | to repugeesiy tag target structures are di scardedecihecomine and
centroid of each shape is also 5 conputed. Binary shape nonents 25 are then
conputed (at 24) for each shape, and these provide the basis for
subsequently locating target structures Central shape nonents are by their
nature invariant ,of position) and can (be easily made invariant of scale,
aspect rati anaische e atverginidenfiten veisiomgof tthe neymge pert includes fingsrpil scpning, erififd inst t 0 be
| ocat ed (at ;28) wayhy thd RPaghRSsubdoSsemgdvant age of being very 10 wel | behaved
when perspecti ve- dr storted. Matching proceeds by aspect-nornmalizing and
rotation-normal i zAlthopgle@apags ey may deiyeenciodicalsrehas the morirg e TRRPRS kOBt WHNENT S

are normal i Eﬁfienhaeu &.h momuréaa.&yr § QUVPGAGINTRK BN [ it Prefbrite fope  ShEIEKvery ©
distort I50 n Benod alls gom su{:srf*n%fd or otl-tlt;pw?se zI;ththQ&edssorQJe% & ﬂE@LSpeQIS rﬂ?\ﬁtrpag@ﬁgtﬂrlm'ﬂ Bk 27

t oget her” pr approxi mation o ers ve nsform The
axi s target m@!“ﬁmftet!ﬂa’é“i‘ﬁ“‘tr“é“clt 1"|é"‘“\’t“eS?t*‘“"t’ﬂi‘klﬁ'é‘"F8{’:o ‘*Fé@ep"? Kizimle
proceeds byadpepl ying the 15 ring's nornalizati ons to each shape S nonents,
and rotation-normalizing the resulting nonents. Once its second-order

nonents ar e1nor érg&ngJ}gM chaEget is easi |y recogni zed. Note that one

oG o s i e B
nmake thl& pdisgsing peclass)diggram aqnese or ha‘t‘ off qbiegt glasgy I°‘3P"‘r5'6‘s‘§’ 'fitﬂéﬂstlti and two kin
r ot at i 0N- NOkaMAdnELFHE ark AEintexkst Beret Bfogj@ionsafid @neraliatidng dn lan@iation gepreienigtome kind of

nonmal i zat Qéﬂlﬁonmtkvgeq objéfs RE gct&ebrﬁnsﬁ%ﬁ@@ﬁ;el K%ergﬂalﬁitﬁﬁ Ielht&ﬂctﬁ&:llhssm, fecshhe axis

target's axi tar e Sa2d griginal rofs o PN I68 s Agef ul
appr oxi nat i 87‘1““8"'!‘“??1'8)&‘?%“"“39’% 198 319 faaLe tg}ﬁ t’%B Hﬂﬁ‘{a!s %ﬁrhﬁ eirispectr ve

target str uetgt}Ffesa“Stha‘PSeBt‘PfeBllsas‘tPlyt‘S‘biﬁe"flﬁ‘o@a% dt"a‘[‘“ S55ty s“@f&d“‘e‘gf"id‘?‘rat es of
their poBitimfsingiie cespitted. based on their known spatr aI reI ati onshr ps to
the ring and axis targets, the aspect and rotati cEa ng, ar&1
rotation of the aBicclaspisdeEns pig Wé@&EdW%bBWPfﬁl& fe ‘t“’ﬂ'&” st of the

nor mal i zat i eEdutisef Baddss, sheard frem romee bys, ho@ona lifelpod 7 lissef the preutipecif the pitfrent s ar e

nor mal i zed g6 dofmtle AribRENsSH A Glrizdbal fineh LU ssallagard WvhitioBow] HOwsvasp@itibEe) and
the target cI osestdet1 each estimated position is taken as a match. The
origi nal cedtfor'ds of the four perspective targets are then taken to be the
per specpp ve- di st onk %cﬁﬁfbﬁ REk:Sm &la 168 joming o @TaBesOdptidaslip hellsd  eithirrend wigy t8pace,
and an ei ght uﬂﬁrg&?ﬁ &fassF+aﬁ&d%d%ﬁt%ﬁ91El&/ & oﬁer&O%feQ&m)gﬁlcite% a'rﬁfnﬁlfcftye& (at 32)

based on sol Vi er.st 0o St re at i g- space
and i mage- spaE¥> b‘o?°f?t°’ PET F%Qrsté’gtf'°ﬂétpﬁ%‘§§?’§’°“ ‘T ﬂ‘aa“ggt“‘é K tlm"’?wlthet%ur e
Mappi ng and at sithey end\Wik 1he 1919 of dpkearregnongling pless jA8 opepgifypond ‘64‘°“‘E'E€§3’°§3“°“6F°°65‘T“| fornia
at Ber kel ey)ishRg-bim)| 4dis ddRaqaotdaggNgator b keS{oc880nTde5, June 1989, the contents
of which are herein incorporated by cross-reference). The inferred

t ag- spaée to |rragéhgsltﬁfa’(‘f@mb&a@ﬁ%’eﬁs\?é'W%@FB%“H‘W"?“‘H‘%B"& closgrs ST (at  36)
each known ditfémbfah ogesinle)ertheigmentlagiospdice i nto i mage space where the

real -val ued position is used to bilinear] |nter ol at lg P egdl;srﬁe f our

rel evant adj acent “iFndsfass djagran i Brokep,pp o r‘%éémg"rﬁ PPEVRSHE PP HUTEd | mage
t hr eshol d 21withg d3d oiglipelin Rlbbut ty rexniviabren Wik defines if| ItIStbewrprled‘m‘e'eesvwewlﬁeﬁal bi t
val ue 37. Owesme@ll 360 data bits 37 have been obtained in this way) each of
the six 60-bit Recd- Sol onon 15 MAR 2004 WO 01/22207 PCT/ AU0O0/ 01110

- 15codewor ds |s decoded (at 38) to yield 20 decoded bits 39, or 120 decoded
bits i n3Potal! NotE™PE% t he codeword s¥rrbol s are _sanpled in codeword
order, so that codRgrde s faundatepem voich § 35treas roryorkds Yol th cP’°dﬂ°r”|pﬁ%f"f“ff "&anpl i ng
process. Theintrfatego dublisige hnfodrtion snd detaftivesevigst i n a subar ea of t he i mage whose
relationship to the inage 5 uarante s that the rrng?yta Pchcesompart of
a conpl ete tag. IP"%&*"‘I?&??NSEP Pindey PReg h°6't"s OBy LT LR E P Ty Yo ¥0 ded,
then no pen i idd¢sirpipn pshepage Thehlihe fagy desciiptionds magniaised PRTpigigRtly by G“‘(Péﬁﬁ P“&ﬁ%'éi'ﬁat e
processi ng power and ideally a non-mnimal field of view 193) an
alternative strategy involves seeking another tag in the current image. The
obtained tag data indicates the identity of the region containing the tag
and the position of the tag within the region. An accurate position 35 of
the pen nib in the region) as well as the overall orientation 35 10 of the
pen, is then inferred (at 34) fromthe perspective transform 33 observed on
the tag and the known spatial relationship between the pen's physical axis
and the pen's optical axis 1 2 5 AIternatrve Tag Structures The ‘tag

. o - b I




25 encoded bits. The four codewords are interleaved spatially within the
tag to maxim ze resilience to burst errors. Assumng a 16-bit tag 'Pﬁ‘mR |
before, this allows a region ID of up to 92 bits. The data-bearing dots Z@]
of the tag are designed to not overlap their neighbors, so that groups of
tags cannot produce structures which resenble targets. This al so saves i nk.
The per specto w@2doar gets therefore all ow detection of therAe@moige further
targets are not required. Tag i mage processing proceeds as described in 30
section 1.2.4 above, with the exception that steps 26 and 28 are omtted.
Al t hough the tag may contain an orientation feature to allow di sanbi guation
of the four possible orientations of e tag relative to the sensor, it is
al so possi bIte pigedescribsionidessribee the dAditledayoutiant epntent ofittis @age, dngludingttext, grépbics aadimagpl €, t he
four codevor: difo de@fbediic Bfuf ARGRALnSR: phds AhcluBRLHINInS HypeihiS, RAREORIAE Alhbeplig)S ONE

codeword pl that orientation i n Ei qur wher e each
aymbor 151 S flret el AL B iR BROUGRL) Sl B R b
posi tion of "™PHEESEMbol within the codeword (A-O. Tag decoding then

i st f d ' . ; 0/ 01110
consi s % 0 eCO%‘mgleq%Eg%E%\ggglgm? %E.e d%ngx.oﬁcﬁlewptoqugﬁaa ouﬁ%@:ls{g

-16at each qrientation. 3 0 can elther contai S it
i ndi cating {RFEEHRsEes fo bejdistinepibed Facty petopss FARERY 2 Biave R PEfen ThHvReei MYy whi ch
codewor d i t suffigient f¢gision tg istinguish bepreena edry lrgegumtiqeof petpemant age t hat i f, say, the

data content of Ly .one cqdeword is requjred, .then at st _t codewor ds
need 1o be decod Rt & B Fihiceris b SHHLE L il 4 epf e SOwE T ¢ he
regi on | D i &seRstvhighiiseretri apdithereyrindisgdy identifipsiths page desqriptier Thaies alsasidantifissits oy y
decodedOat josigonon t6d paget Chaxfictedistisstor thd¢sps ard/ledctitiedin ford Betall kéowon| y t he codewor d
containing the tag IDis then desired. Furthernmore, since the rotation of
the sensing devi clggséﬁa"ﬁtj@sm afassiabeorptive| ink predRy ebsipse Yyhicki it ipfreprd-seflestive.sRB 28 onl y one
codewor d t ypdiceiphpyr. Neeidiret @avblengticoogaitilc paire hinma eye but hrt eabily sepdiyia kilid stito
di spense w ﬁ,bgepﬁ;om@g,tgp?fepﬁgtaﬁlg@ts al together and instead rely on the data
representation being self registering. In this case each bit value (or
mufti-bit val ue) 4 wsissepiedhylah grearimgse @osorin beinelpyee pan, a0k thé dats isgansmiigd 9 the. no bi t
val ue i15 r eptpaR eRtneda hhedrdicPRERBEETIO ben @ witbidkPdd cobhinfcat@WihlhRmpighainet he dat a
grid is wel|; DUk &b un@ Bk bbidcih) SUH mgmgzr%ﬁlgc& ot BEpeh & 1o gx,m%egﬁnt' fied
d and subsequent] cte

and its perspective distort]on detecte ubsequently caorr ed during
dat a sanpl i 5t o1 4P POt ES bW a%F tédmmogmifet HrRenEears heuel pYgoslist a nust
contai n a mexdey infradtionewith the ppgd, sinbrethecinterastiqn ietatetess AT corertabbthaaddad o al | ow
reliabl e defnf€hintpariali} herfvaideadn@d, such marker patterns is simlar to the
overhead of explicit perspective targets. One such schene uses dots 15
positi Afed a var i Bemsiopas ipase srveraaintains aginigus prge inglangecfprichcp pristed petppgsypHevdng fstto

di fferent gmjdic dathck st efveesupllibd valtied fot ingid Heldd in the fageuiadcripBich fér SaleprifedkPagd €Chnol ogy
Description) Anoto ril 2000). 1.2.8 Tag Map Decoding a tag results in a
region 1D) a tag PD° “‘&FFH’PaW‘é‘U]-‘erPé?&ts_f“P@“’ﬁ%ﬁ“gf fnsanes B iy Prsed nsPe B et ag | D
and t he t aginrfighrat4i Vhe ppeed depaimpiobe wRNf Dinted adtraieatoeuhent A Fheapgeaibsade ug e

| ocation W ishtifedtwitPboth ¥ S&idgd pAlr GOk phind it2ma, it IN6WA theHBpRE usbr Mo b@@redit. t i N the
region nust be known. This is given by a tag map, a function which maps
each t%% IDin a tagged region to a corresponding | ocation. The tag nmap
class dPagrifis “Eﬁ"dgﬁ“ieﬁ Figure 22, as part of the netpage printer class
diagram A 51?2 map beflects the schene used to tile the surface region with
tags, and thfd cdR90EPF%RYording to surface type. Wen nultiple tagged
regi ons share the 8Bt fors figh Befiaffiss %@‘TW@%W”‘E"&Q’"%W‘W Pighab'88 schene)

t hey can al wsithingliszegion. A thg meyzatye contaiyy flagephich fFlate toithg grginmgy 2 fimle opto thetad. By onmrsd.  be
retrievabl efidgibi@ nlaf) @r Ex@HleDiigndl Diag JebbihG fevigd Y Hovidd fet Bk Aicalite.of Audeed askdelardd @ pen
transf OJO”) Rilal%etirﬁ%di%ﬂca%ﬁtgq t?gﬁwx%@t{t fl{é &Mﬁ gevizemg" %g)q?[f%{g) a%@sghppo% oPt{leq %L."i\t ed into

an absolute ta catlon W thi 1e region,  an tag-relative pen

| ocati on caPfPBE PR gk Pgrplerjllmingte an “pstive areeg HEL whey in e @“ﬁ?ﬂag’ﬁlﬁ’{"ut e pen location
within t_he regi ons whivg nIoégleJrl?e{EQMedua}{v@h@p%&%ﬂ&dﬁne%&%g%&ﬁ&%asﬂy .
translation_ throp h.atnpsguchgqvhands.l.ttl t%i fgr exanpl.e,. enco e(i'r cartesi an
coor di nat es“GF pol ar. coor di nat es)  dep O BRG VIR PR SLipP2Rets TBLOGH whi ch it
appears. Th#am iagyeefl py the sprfpeg qf byt sensigg Rf‘tc?it-é”&w@yprﬁﬁﬂlyléiifdwnﬁfec?a&%mfﬂfﬁgmmp, and
tag I Ds associated with different tag naps may therefore have different
structures. 1.2.7 Taggi ng Schenes 35 Two distinct surface codi ng schenes
are of interest, both of which use the tag structure descri bed




15 BAR 2004 WO 01/22207 PCT/ AUO0/ 01110 -17earlier in this section. The
preferred codi ng schene uses "l ocation-indicating" tags as already

di scussed. An alternative coding schenme uses object-indicating tags].5 MAR 2004
| ocation-indicating tag contains a tag |ID which, when translated through
the tag map associated with the tagged region, yields a unique tag | ocation
within the wegiens The tag-relative |ocation of the penci/auvboadeed to this
tag location to yield the location of the pen within the region. This in
turn is used to deternmne the location of the pen relative to a user
interface element in the page descriptipn associated with the region. Not
only is the user interface el enent i tS8T identifi ed) but a location

rel ative t ocignesmgflaag depsply arrafegdthat di¢ IEWFIFI'“PIS infagtatieaptioneday evep enaainglertickiomt¢ cat i ng

t ags t her ef page Itislirhpsitaad thay thSpép pRevgdize the Pag LB Hotion bn eRdly intrsclbnitR hpREe, ¢ h i n t he
zone of a PgEhksdiduidSgr I nterface el enent. 10 An object-indicating tag
contains a tag 1D which directly identities a user interface elenent in the
page descri pti on laspeferet brhddimént, the tefieh t¢ @iph @ Bg refdls lcoidiclies with ghSentird pagelud @ONe of

the users i nkgsrixa@,feoa%&@amgmkhd.emsyt\a{.y.i;obﬁwu&@ agé@to?&éﬁg n Shif s applRKi N9t hem
all identic ore I ndisti |nd|cat|n tags do

n
not, theref or'é’er g °p"“%'?st£ tFre" &ag'f'harmé %ql' ?‘2’ %1"8%6"?’3("}3” W paResT °'hﬁ‘?§§7°°do
however, s ufﬂﬁ@?‘!‘r’l"c fyean eodside Vit ths feong ofap ntgmqtivecslepent; inydichy caseges 14giohi cerdireciie
posi ti on saliplify hginkmaiepeenoy exceeds tw ce the encountered tag frequency,
the 15 di splacenent from one sanpled pen position to the next wthin a
stroke can be una"ffB'FbU"Ei‘ﬁg'l“E/ determ ned. Wth either taggi ng schene, the
tags functi o - |m)+h associ ated vi sual elenents on the netpage
as user intBEFORID VE [@oements 11 {hat a user can interact with the printed
page using W device in order for tag data to be read
by the sensfFlags devi ck and for an|appropriate respoase to be generated in
the netpagefgastem P20 1.3 DOCUMENT AND PAGE DESCRI PTI ONS A preferred
enbodi Mént of a docurrent and page description class di agram is shown in
Fi gures 25 and 2 t page temad i bed at three
level s. At the m?Eafh tigbcmi rac?0 '{)e%e '°"’ gReEbngt {%ﬁéh fae a [ﬁ%’?’% t cal
struct ur e wWHHrEBm{ag feagity of 64 per prspch, “8@3’9‘ ta&rllésuazggﬁcfg&e &g ofifieto 0¥ smiereinghesobj ect s
25 840 suchLagsr rtginnd canlpjn@ped sontingidly @ithytl iBor@ddig@e tag 1D precRigesitld) b9 adifg hbueibe.  Once
t he docunen ;eglbng and Fnlaﬂg 8 ofbkt l@glcﬂrlﬂ) Blt)@er'valtOh orh nﬁ%n%lﬁdﬂ kz‘fﬂron)gmglt l%éxgn?to & d .
accor di 139 to.a, %ntéé:ul ar user's scale factor preference, the docunent is
pagi nated an Wse formatted. Formatted term nal elenments 835 will in
sone cases be associated with content objects which are different from
t hose associ.aked TapDitaEh&idingcor r espondi ng term nal el enments) particularly
wher e the cont entThe Do GistoS tapda af frédin@anflyeha@ded Ghing A6, 15) Reed-Sulloain doSThanBRs Of a

document angkp mg@d it cofisR) ofi@cs&mra%ﬁls&%p%%&ld Tl 85 %ﬁoalaﬁoqymp tmw;,bop apt ur ed
through a parti u ar rec y frominput

captured t hfough® 8THE Epﬁgcr‘l’g?wﬁﬁt éét % t?l°’°["h°§“ 55'5‘??&"6’&3?%%‘% A ‘%’tcf W' The presence
of the 2post abst r:ﬁshu bd@ﬁﬂsmnzp:&t%ts&.ﬁ h mﬁamo@x@mmﬂn RAGE .k Vﬁnﬁol@drh@%@ a user
to request ac‘)dewo are thPavecp sPalfliHE t]'nr\Mh;[ Hntis elt?sgrl rlgat | l())u{fs tirxgr (ggnoerroai' aﬁ'ecto ing {nﬁlpq source

docunent's spec rou h a
printer wi tfi’“‘a"dechf'éP‘lé)rﬂa““t&&sQé“’g‘i‘“?é“““bF'df SY@?@&W a"deawwr"sw\y')of pHRlsH esence
of the 35 fowpmrtledrddys warsritingde Hisliioplthacle borst cifdnen pefglly cameteder  al | ows t he page
server to efficiently _inter ret user actions 15 MAR 2004 WO 01/22207 -18
on a particul ar ﬂ‘%/ Y puGEe SARIS R G uEL R Bect e HEtY B et 834

consi stZ® of °Xam§°etR°Q§1’S°1¢@an Wlé’dwpages rekuyercy, prith thersamer diffeppattyymippl andlepdevprd onsi st s
of a set Of sifeqEnoidr bied cdd€)lond difetent@in@sTdAE, SuciBad @ contoiiidhatlcste (W0f brethnpil,Gfd has a

spat ial ext S’W:ck@rr Erﬁ)p(a)ﬁtro% st% ft;rIB itd? J&Uﬂ%hd?l.%& enﬁéméehﬁll ggst {hy t%ntgifs%@ of

i nput el enent 8 I nput |e ds ocunent i nstance
831 correspgﬂéé ?ﬂ“ﬁm?%?%gf?ﬁﬁmﬁﬁ% ment 834. It consists of a set of page
i nstances 830, each of which corresponds to a page description 5 of the
formatted dogsnershysiéaitdy Smgare NSt ance 830 descri bes a single unique

print edonet page Iine fidtal:@ecthtion bR wpagon lnlﬁg&Qsaoﬁcmtkenxm&mg@mAspﬁge

I nstance | Sy 7[]185 vagﬂ%{c datfjreag IBd%lﬁQ;%%getl SQI%EII%J] a‘ﬁgwisensln devgp sru& ? &]@ netpage g?p of a
page requested 1 n 1solation. A page Instance consists of 8 term na
el enent instances 832. An elenment instance only exists if |t records

i nstance-specific informati on. Thus, a hyperlink instance exists for a
hyperlink el ement because it records a transaction ID 55 which is specific
to the page instance, and a field instance exists for a field el enent
because it records input specific to the page instance. An el enent instance
does not exist, however, for static elenments such as textfl ows.
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A termnal element can be a static elenment 843, a hyperlink el enent 844, a
field el enment 845 or a 15 page server command el enent 846, as shown in
Figure 27. A static element 843 can be a style elenment 847 with an 15 MAR 2004
associ ated style object 854, a textflow el enent 848 with an associ at ed
styled text object 855, an image el enent 849 with an associ ated i nmage

el ement 856yo @groaphi ¢ el enent 850 with an associ at ed gepptioo11e®j ect 857, a
video clip element 851 with an associated video clip abject 858, an audio
clip elenment 852 with an associated audio clip object 859) or a script

el ement 853 with an associ ated scri pt j ect 860, as shown in Figure 28. A
page i nstance has a background field 833 which is used to record any

di gi tal i nkdegegtpheutpeothd dnfer tith dhroo-digensiofal erintatieneislative o tap prnspr. (Toe dptagapsasciofitiic | nput

el ement . | Nrepriientapinedr @k m@eddubils6r @ endobled mp et i on, a tag map 811 is
associated wth each page instance to allow tags on the page to be

transl ated into |Tecdtdonepense eigduciengbe tapi repdertd FYJTesNRIPPATFORIE POl N a
preferred epdaRdicneoidos fr Nt RAGEs A @iz WK Kdis@B:5df 306t 40fim. At his Sdsdnitibiitheash iset  of

net page 5pag§e51§)@¢; BeL §1rrt;lqued Q}?& Qﬁlqeareg =) k’aﬁxtlsr l%tdbtp FingeCthe qq{etsarcl :lls alsh! 90%8@&@ bJ'

servers 12, net[ﬁ g 3}p g@ ion erv Oﬁ net page publication servers 14,
and net page Fiiehl g GBJf Rifdbee °dt' %{“‘5’ f8%rk 19 such as the Internet,
as shown in Fi gurﬁe mmes mrgagﬁcn&em a&eeem s%ﬁJWV%seLshgldam@m%e&amer whi ch
records rel getct cat.l ops and

bubl | cat | ontSRER PR B HEE arsEd Bt ERBRE B Rt SR phons
aut hent i cat #esress wiogemeveg m&i‘:?f@e afectynof girgesiive d‘st}?}?‘tﬁ‘xf}n ofentabieIaxs 16 akipvs the perisiant | cat ed
users 10 apgviceaadetetiiine the sppSEindtd MRS orichtbtioRdf $@ tap @ i tid @Sy dl aB1dinbr The Bt OgNi t 1 on

servi ces. A&lsqﬁﬁ&@d tb%Eid @Q&%@Qneﬁt;&ﬁ%&?ﬂﬁm&@g& e%qs\ﬁlﬁ)(v ﬂ;LQen 'dch@itorﬁ%erQr?r si stent
i nformati on, abo o(p

qes Lptio agl Eg‘ﬁi |nstance he net page net wor k
i ncl udes an$f“f{ o RgReL e Epm ot hg e el ﬁ“ﬁﬁ“’é‘e "8?’““5'1‘ Cy
i nst ances. esdﬂ'eemanﬁsagezrs@rvverheapssro mai nt ai ns user input values for each 35
page instance) cl Do € Inter t page input directly
to the appropri atAéﬁ‘g Ssg'§°s{?’g?%%?d“%'gﬁg iy Blolold F?”Eg’ﬁ’?fgg’\%“ﬁrzzzo?
PCT/ AUO® 01110 - 18e pa@ieuadipd @lcirduldl ERigMappbes, smhbigst S thirgd) Pditnal k2@ baking\oR at O t he
descri pti O”mQ 1aFnt?a%gu§P£r£191§&%@ﬂ%&%ﬂﬁggmmﬁd&&%gﬁaﬁem& RaEéd ¢ §Jax al%,gQ:LeLt%Pat €s

docunent enmand I oV ancin servers via
its ID al I oﬂ“éi‘t"l“‘b‘ﬂ‘h?é‘ﬁé‘ﬁﬁp“"ﬂ Fretisiatye i ﬁ‘t“éFa“LP§é5§°‘¥°ﬁ°§‘°‘?Wt“é?“f‘i‘E‘E’° L8 i but ed
Nane Syst enfo(nDM) areachpunded fry fwaradiak lipesrapdsteyd Goacertriopistyipa gyes. FrolywedgeDassOnitiniinp t he
net wor k addsifésionaf 8 doki et 160014/ @Es dHBA sEEE 16 Bdse (RARRY drd) @ af 1EBE el i BSRGAG N page
instancg. A ﬂ%&&aﬂx@he"fLHRirblgﬁefuée(?{hxesr?d';a}’&'écnénﬁs a'lvays%ﬁﬁ% HEhini DL .ﬁrﬂmﬁo%%% s an

interactive net app icatlon server
appl i cation ’édé'f‘ °lwrﬁﬁ‘“ﬂﬂbﬂ“a§°ﬁéfszx%‘e°f’§5age documents to netpage printers.

They are descri beﬂe 15 bqggt?sjyljnbols'af eﬁGfdleQiQ co%ewogdgarmgog@tggth§f3£r¥§:£e§tngs%9bope host ed
on a varletﬁ LB: 1%0”( sery 4alt’$f rTE r.om tnufa%llhrurers suc $s | BM
Hew et t - PacK&! o §ifﬁ°“"“|&‘/uﬁs‘t"i“ S PG ALY L EHR PUR=LCHHRE Pent 1y on
a single ho%, and a single server can be dlstrlbuted over a nunber of

host s. me or al funct.i onal lt I‘OVI server and in
partic %%gr t he fu-}r}l’c {cr(])"'ﬁvawdes’gnperdé"\/l E?mde ﬁ‘f"pf ésgyc\"?ger%“gn tfwh t|’ogg§ server)
can al so be"pPBiF¥EHddirectly in a net page appl i ance such as a net page
printer) in a co t 5 THE
ETPAGE. PRI NTER ;iﬁklrhc?[o s%ankéﬁ ! cllcQ'nmtergBo:f%h ?tagﬁ%%kor DEl 3% mrng\ﬁwgb the swlns.gfge gi ster ed
with the nef“ﬁS’é‘g"@“@ﬁ/%hFé‘fﬁ%f’gH“ gop ﬁ'f*@‘ﬂﬁa“pswfaamfr@ﬁ? §h°(m" %’ﬁ%‘}’id‘ UM Vi a
subscri pt i oprientiEigrin is pesitiped Thiagnired dispptey @Ethefieldof @iew piheGRrsinpdrricej isthadmiect ed t o
t he net3tage nRAbndPhdsizyindsping Bth@iRk such as the Internet, ideally via a

br oadband connection. Apart fromidentity and security settings in

non-vol ati | e menofsEming heircyias tag gheps, thsmiinippugdiapese pithersensan Heldd vipweis glitaredeben st or age.
As far as athtBghre til& o6 O¢yGiteraiBthngulat diie, asbdwanFigue $b. t he conput er”. Net pages
function interactively across space and tine with the help of the

di stributed pet p ser 0) i ndependently of particular netpage
printers. Thegneta.Iq g"gag S'f°ﬁ?°€l"9 %‘F)’% subscri bed netpage docunents from
net page publicati "&787”%"“5‘.‘&““ Eﬁ&dﬁ‘ga"df& Wi sqrung P Prbi e BF R8T PEVb part s:

t he page | ayouts, and the actual text and i mge objects which 25 popul ate

t he pages. Because of personalization, page |layouts are typically specific
to a particular subscriber and so are pointcast to the subscriber's printer
via the appropriate page server. Text and inage objects) on the other hand,
are typically shared with other subscribers, and so arc nulticast to all
subscri bers' printers and the




appropriate page servers. The netpage publication server optimzes the
segnent ati on of docunent content into pointcasts and 30 nulticasts. ﬁ&@qhm
recei ving the pointcast of a docunent's page |ayouts, the printer Qé
which nmulticasts, if any) to listen to. Once the printer has received the
conpl ete page | ayouts and objects that define the docunent to be printed)
It can pri nobir@2edocunent. The printer rasterizes and pet/At®oodd and even
pages simultaneously on both sides of the sheet. It 15 MAR 2004 WO

01/ 22207 PCT/ AU00/ 01110 -20cont ai ns dupl exed print engine controllers 760
and print engines utilizing MenjetTM printheads 350 for this purpose. The
printing process consists of two decouﬁ?ed stages: rasterization of page
descri pt i onshowrdmBgwsdpWhilsia capturdh thagsiisi bring apayired fromthejimage smge the dyfdmec rmasdf @ | mage
processor ( Rlaf)is GRimkdhE:2000The QR r Flihe rmgrea tifeh awﬂs%e%aﬁﬁsshﬁéﬁr @Rk g i N
parall el . T\?ﬁ I.g%p ls Gy g:éﬂgllcifgta?{l ngg'nerneg ec? & %ch%nsg &Epesoﬁ) P clLﬁ)t g)a ej

processors
synchroni zed ?}(hafer‘f”t“ﬁ"@ ‘%ﬁ’?ﬁ%&?gdﬂﬁgeb*“f“ﬁﬁ“iﬂ‘sfaﬁ’f‘?g@ﬁdge ""l“‘h“’f“l‘ﬂéi °ff?‘ihﬁ‘tal’°éﬁ'f§? nes.
Printer$® notemgmabl ed for 1R printing have the option to print tags using

| R-absorptive bl ack I nk, although this restricts tags to otherw se enpty
areas of the page: maﬂls'ﬂaﬁedﬁ’dﬁ‘“szﬂ&' e saaet{anzd fqraFehipr ﬁ’i‘dtﬂl-fff PERYertsARsE Phnal ity

t han | R-pri sibegiendnigesting targebsiructires Contral| shapecrhenontsearp by shein seturrcigpariant of\posiinaad  net page
printer pri i Se Aty RAGDGHAMAIL SRE Bb&t rith afdagd@én. Mor e speci al i sed net page
printers may print onto nore specialised surfaces, such as gl obes. Each
printer supports Heriledgstsshe 'glﬁthﬁféé’WiPEP@)‘(aa%HAslﬂqdﬁﬁbetaéﬂm8°?fé%t"erbne t ag
tiling Kkchews) belard whee A pectiagisnmp. Maichifig pirae s bg sbpdcedmalizing end roldfiér-nb@glizipp 811

whi ch descr l:abl?sﬁapg hﬁ'onlcxwoﬁcé Jts' s&%d-%fat}%enﬁﬁt Hﬁlﬁllﬁéd M§t%g 1steto e FCEJ&&ZC@V&QQE}U ment
becones associ S s can be

t
correctly iRt erctﬁ)"f= g't“%rff" B S'Wﬁcamz%gﬁ%\%"rlgﬁ% “Ret ﬁ'§§°ém$ﬁ7ﬁ?gé‘b]“ B'f“é‘?é’ Geg'ggr am
reflecting mP1°H¥"é‘anf@fots@€PVFFﬂ‘%9?“H‘at ion nmaintained by a registration server
11 on the net pag ngtisgag%e nuplr6eftﬁerng)g% %ga%ﬂéamthd C uugrprcfceedsqat gpgﬁf%ﬂ“ nter is

described in grea I'n Sect1on eren ﬁlgures
11 to 1 ZB“gf W%‘%ﬁWWFF PFRaE fad ’Fﬂ@“‘ﬁ‘é‘t‘%‘&%‘“ﬁ%‘?@rﬁ%‘fﬁs Spreitat e usi ng
printer S nasheonibrichmements glenomalirgrtheakis ekiggy is tagily rqoeghizeli Nog txead thidlodeimesent is ncl udi ng
t her mal | NK je@lired tPdiRAAIMRLOES th ossibR liBihtionsl oBESMKis. eim%saw@&maeg Bk tone sAnd

ot hers. \{rg{c’dhs é)gssnleNgtg ?I%QITQF 1P 1985 pgs% Elg tg tro%gon-nb L hze t'he axis ﬁ (gftr elbllt l% %t a

net page prlnter aracteristr hiee quallty
col or pri nt Ftég "oBalizgipng ppplird.ingeths Pf’@%‘f““‘ﬁ}“f"ﬁ‘t" cpcide F‘i‘?@‘ﬁt“l‘gé‘l S35 e| ’E‘W’g‘? bw
print er200osbngmhlmtwnmbvnde@suseﬁxllamwxlprapeofths@s’t r0@0n dug torppl yew per at i on  nearly

silent printing % rintin eed . 15 1NARb 21004 WD 01/ 22207 ,
PCT/ AUOO/ 01110 ur perspective tar cts ctures 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
each shape’s moments. Once their second-order moments are normalized the circular perspective targets are
25 easy to recognize, and the target closest to each estimated position is taken as a match. The original centroids
of the four perspective targets are then taken to be the perspective-distorted corners 31 of a square of known
size in tag space, and an eight-degree-of-freedom perspective transform 33 is inferred (at 32) based on solving
the well-understood equations relating the four tag-space and image-space point pairs (see Heckbert, P.,
Fundamentals of Texture Mapping and Image Warping, Masters Thesis, Dept. of EECS, U. of California at
30 Berkeley, Technical Report No. UCB/CSD 89/516, June 1989, the contents of which are herein incorporated

by cross-reference).

The inferred tag-space to image-space perspective transform is used to project (at 36) each known
data bit position in tag space into image space where the real-valued position is used to bilinearly interpolate
(at 36) the four relevant adjacent pixels in the input image. The previously computed image threshold 21 is
35 used to threshold the result to produce the final bit value 37,

Once all 360 data bits 37 have been obtained in this way, each of the six 60-bit Reed-Solomon



-21 sinultaneous double sided printing conpact form factor |ow power
consunption No commercially avail able printing technol ogy has all qQfy MNR%@.
characteristics, 5 To enable to production of printers with thes
characteristics, the present applicant has invented a new print technol ogy)
referred to as I\/En]' et TM technol ogy. MenjetTMis a drop-on-denmand inkj et

t echnol ogy W alaasgncor por at es pagew dth print heads fabr pcpAes/ouse ng

m croel ectronmechani cal systens (MEMS) technol ogy. Figure 17 shows a single
printing element 300 of a MenjetTM printhead. The netpage wal |l printer

i ncorporates 168960 printing elenments 300 to forma 1600 dpi pagew dth
duplex printer. This printer sinmultanedusly prints cyan, nagenta, yell ow,

bl ack; and idafwortt ©8kcdabti(s 38 % ywRIlzb deadedbagre or 20 Adidtd b igtotataliak thandee dbdeward i ve. The
printing el errgoq]stare?% lehﬁlcgt{e) &)&hemtﬁdlt %deorllQarJﬂnE]fcﬂp& Até?l@aged%mé&e Knpiln@NS W de.
Arrays of t i ng el enent's are formed on i con substrate 301
that i ncorpB‘P‘é‘Fes CI\/DS | ogic, data transfer) tim ng) and drive circuits
(not shown). 05;, @.L%e]aaat@ .soof,ﬂytsa@mm Bebdrdd Q¢ ﬁL Gﬂ?emhosg(?@au&ﬁﬂp fohe mzzl e 302,

the nozzJe rim 30 e nozzle '~ di 05) the
i nk cha?’nel g‘H"?ﬁCB%)““f‘PFe‘fF%’e? Pag o ?@??‘gPﬁéf “5’8'%"?“’“’ o '?:‘%°ha or "ti‘é“g‘?nsﬁ‘él ir 308,
the passi ve dagkditor pyeerifpipaierordS oy theiyrsnt fempe Gieen sleqUeteRresFsigi RONGPASERY t he
passi ve act dadaQiniGeRQf vied 183, andlibhative @rakegy knvélvel edkinBdbaher Giie thaotrenvieagact uat or
beam pair 308 is mechanically joined to the passive actuator beam pair 309
at the join 319. Borhitsdiagdsadicstes theidetity pfthesseiop cogtpinipg heitge spddhepesitien f & anchor
poi nts 310 &g ehithiiltfe.regibll @n Goourddd gagetoh B vf B peR @b 8 the vEion & w8D8the GO8l] origtafon 3311, and

319 for{ga GaRMpk, @&amam@da@@)wo%b%mve BEAGm ATdhMAL, 13RPmd hit Bk Shows a

smal | part of .an.arr enen including a cross section
315 of a prlrerlf‘f'?“ﬂ‘b"%étrﬁi{r%mm%ﬁml sqmﬂ‘ec?gnssog%?:'?’?son 315 is shown without ink,

to clearly show the ink inlet 312 that passes through the silicon wafer

301. Fi gur e3.259( ahierdafi¢dijagstrdetire¢ c) show t he operating cycle of a MenjetTM

printing el enent m&b,g strbBurbdeghtibe@ abb {3 (sasighdd @sppérhie tgeigeso pitnapwiieet Wigrraof  t he

i nk_meni SCUG, gﬂ%’r@ﬂm@ %mggpnopdfe p&;1619g1 ﬂ@r}no}e%zlqssg)mpﬁﬁar su.lrfﬂks \\'hﬁe { Rfufit MiBghsi N t he
sur

nozzl e ace tensi

f1 ui di c%:geal‘ag%’@?f’si‘%"r hceﬁ“fﬁé‘t%éﬁsg?eﬁé ?)eﬁ"fl E‘ﬁar’r% 'cﬁffjfag 3n"esh°§l?§enuklachannel
rim306. Whiwhich qapleirtheiraggjer natieof fhe tiling- head CMOS ci rcw try distributes data from
the print engine c¢ont | er tothe rrect f tehes the
data, and buffers ‘F‘H"egad f'5° 19878 ve&'??'n Pg CtR %%ﬂl?%%ucm ti:s ?e 30

act uat or beakseribed by BIDE! ot Ffip §S E“&ﬂ‘ss&‘é74ér‘?r“’é1a%ﬂ’7sf“§é‘l’“y &bt Readitoloms® EeE “Ehr ough

t he beam paifér a3648 of 200 bi@Thtibg epr@eniiesh oe dit esraciot 48.asdidathizrrg bit by tkgbdense pfahst | ng.

The t enpgr atcmeg)oﬁdﬁg '&&‘ /e erﬁ&HJettdrégg ake rdeEhe& QihcOhdtd Abtidag) adfudlSES, & BRwb@Aam pai r
308 to eXpanF Aﬁi and 6c Fpag %b s\{xewsaa%tugrg‘& oxq‘éﬁg“ aPtﬁtLJcox;l)’er%n nﬁ%mhﬁﬁgﬁﬂw I t does
1euE P S SLHG IR O ente

not expand, et ween eam airs.
This stress &% W@w@we@nfhsdwws °é‘|WP VESr Rigvgs) S v\ per dling g |‘aé§/é‘1“é’a‘“’-’e d of the
el ect r ot her read vitblerithstagdnpapees. 320 bendi ng towards the substrate 301. The

| ever arm 307 transmts 15 MAR 2004 WD 011 22207 rIi‘;gT{lAUO e/dQ ]auce2 2t hi s
moverment to the n&¥98a1REAsHSPlomsgodeHEPMY P8 Mo AAEY BEL MR EE  About t wo
m crons260 tdededdis Thedowr sidonards prp infEjlggyed epatiatly fyithin terpesto jmpyirpige-yesilience fpcbusstn |
pressure, f Qb Rguhifde 188ilagdD bs tetbre RGO T BL@ B63p oanihs.causi ng t he i nk

meni scus 316 to bul ge. The nozzle rim 303 prevents the ink neniscus 376
from spreadi ng acTosdtapisanssef ‘?%Pé@’%ﬁ“"c‘lﬁ%g“Fi’gH“l‘ gverlap thepyneighbarg 4o that BREPs P

t enperat ur e @k cdnkvepriliea Biuparkd hic R 8mblOEE S0 Phistyol abes b The fetypetae brgest therefod2 0

Ije‘t U:’ nts to i %11§W &[el:tgﬁ 8l pQS fu;ﬂle%getsm Inst rcﬁﬁu‘é@ ThgimighSodakifFfoclisas detkibda e | nk
ropl e

romthe i er) as shown in Figure
19(c). P e nsﬁ‘ﬁ‘ﬁ‘i 1-42py: ?Tﬁg‘rmele’écepr”e"fé’fslﬁﬁs(r}gﬁn%zfﬁmm 'ion of the surface tension
at the meniscus 3LfnoufH t8UdpEnag bniih N \RiertatiFRRRAS a0 dimElfvativh BReCfous pddsibld N a
net page pI’I nt erdtx ! hte %._hl ngat:\?ftog&e }ensor 1 lég%lt s?xﬁigto ex%beti a%nt;tll(llll «].lata\% tgétkk CQGL F‘nhe paper

(typical ly 26" thc“'t“he iTect e _segment shown | ong

(about 10 0. g %f°“é‘€?ﬁ‘ﬂ’P’é’t“é“'ﬁF‘i‘aﬁﬁ°ﬁ§’§B‘)°“hW%'ﬁn 45P1 KT GF °% ﬁw‘" pD s at that noved
past the fi xeiutquon, stsivendl Figwe 6dneteriercl eymbad is 12881 witk Fhe nymbér af it exder k‘*)endr ows of
i nterdi gist at @ooRficn BittheREnbBIVARTRIRE BdedBH (A-D) Taf tdedifhg théhorfSibtiof @dbding Sne@bdetoppes of
ink supplied by the ink inlets 312. To protect the fragile surface of the
printhead during operation) a nozzle guard wafer 330 is attached to the
printhead substrate 301. For each nozzle 302 there is a coaespondi ng nozzl e
guard hole 331 15 through which the ink droplets are fired. To prevent the
nozzl e guard hol es 331 from becom ng bl ocked by paper fibers or other
debris, filtered air is punped through the air inlets 332 and out of the
nozzl e guard holes during printing. To prevent ink 321 fromdrying) the
nozzle guard is sealed while the printer is idle.




1.6 The Netpage Pen The active sensing device of the netpage systemis
typically a pen 101, which, using its enbedded 20 controller 134, is able
to capture and decode IR position tags froma page via an i mage sehs{AR 0The
i mge sensor is a solid-state device provided with an appropriate filter to
permt sensing at only near-infrared wavel engths. As described in nore
detail bel avgpotthmrsystemis able to sense when the ni bpemavdne@nt act with
the surface, and the pen is able to sense tags at a sufficient rate to
capture human handwiting {i.e. at 200 dpi or greater and 100 Hz or
faster). Information captured by the pen is encrypted and wirel essly
transmtted to the 25 printer (or basé1%1ation), the printer or base
st ati on i nt #rask eieitation. Eaplecodtaordicanfithéy coniaig p eiwgle bit indicating whdthavirthe fipgpdewstdouict ur e.
The preferred biemhedihmnh coddwordlits. THE lafA EifprofeR s PR aAkR TatiDday) the Gataorit o BL
mar Ki ng in korﬂ'eorr'le ?e ot@?s r?qnlpsg thmrn&t% c%&exér&%ecdﬂ"b% dw eg lo%gtaxgap 989&69 daI?OV\Bver

a rﬁ such as

i's not necessary usli stem as DI OWSI N

when it is Hgséﬂ‘yﬁ%‘h"ﬁﬁ" ¥ o ’é‘l"‘?ﬁ‘é'? ‘W‘?ﬁf’@?‘?&@é nge ¥ihip 4 5Eqkpand is F@“df‘e"gﬂ"‘st er ed

Wi th thé netpagestskesVidm:3ekamty thasicword nateuim te ca I} Dtheidesirbd. Buthegma@3sighows t he
net page penmeloa®s ofticdatim Mvick Sihdg@GibhiR ghd Pt wilirfiCirdick) biidy ¥BUolieRBrd wgbam ai ned by
a registrat egc{-s]to%gge)!o%ed 11.0n the netpage network. Wien either nib is in
contact with a ne pagé’f the pen determnes its position and orientation
relative to the pagepossiblo Risfanst Svith iptripechi@Ctargdts Aodeiér GRd BRAS Qdly ohel dithe force

on the ni b }eﬁesmtm%rbgﬁg%aedgwcemga& mgeass achamwe@,ﬂm Bkt Jaﬂe>ysm,gic919;e§mm%fbher the

pen is active el enen he page to be

Pl ehdP o e R &5 ARPATT EREILR oot o - SP R Poe P di i e sbl
i nf or mat i onwqlirerylatd, Awdttipe pllews the grig F‘Pé’F rriiably  ideptified anditsorersrieasivecdistortion dethoteteandy
cont i NUOUS ibseduéntly @rrectell OMing GaBYsamlile TS Allow tag YouBdAHE Fo KT detetted, i el Ag WEtE mis® be

verified. . co;lrtan.éa %Br &Qe% an\il\QesQ Ms?l%gglndgguné%m (I'PIJ agmgble &é%@@ Tﬂ:%ohﬂ'gzeﬂ) ?I’ m nes

t he position orien a i_magl n in the
i nfrar ed sp%‘&*\?’ﬂ?ﬂ‘”&"ﬁ’ éfﬂé’%f‘"i‘gg ° YFr ?*h&f ﬁ%@’epefs?f“t"h@‘gsﬁ gf‘“rﬁ‘%“;fchﬁ‘?" THEMI b, It
decodes!St hepositiqaedeacypriopsengints reldtive torgpidveatises totvepreprotgiiffeicns mlyrbs ant! hracerdifforent ehlrbit ve t 0

t he tag fromukdife b6 TécupEgyIRcEaaS Adobapalizelopr ti on on the inaged tag and the
known geonetry of the pen optics. Al though the position resolution of the
tag may be I%\/ Cﬁgse the tag 5 density on the page is inversely
proportlonaf o tH8"8g size, the adjusted position resolution is quite

hi gh, exceeding t1f&d Hh‘?grfﬁfhtfsl’“e’sf?ﬂ%{q bﬁg Peﬂﬁ??%’d‘a?"bi“’“ Rl 78l i ti ng
recogni t i onand fhe agaatativepams logatidn in by grartsigtedninta @t phaadpee lomation el G Bekedissian, er i es of
stroke20 A niatiekehee it thS re@ibn ristSE KSR CBs iOfiveh Lmags&am&ommmt&ﬂ ons on
the page) 'Qéﬁhﬁ‘& egge{ gidh (F HQ&‘A\&g%c%{J& R H%S’HB Siéﬁﬁlbsbsg d&.h&@ﬁ%%q“e”t

pen-up event. e1s a Wi ththe pag é”'net page
whenever th%‘“ﬂ&b’é‘“@ﬁf”é‘ﬁ%{ﬁ@ég‘“’am WhICh) under normal circunstances, is at

t he comrencenent ptfag .L;P%ﬂ&&'ih@k‘cﬁm FRfH a0 &L Rﬁﬂé‘m&&%bégi afd ditidah %giacc&%gﬁc“ on
826 associ at ed, w \khe

e _user to
operations &t ‘(‘:’fac 5 se?I mglf“?le thgg?[}g'egt‘mn%%'f §? F?B‘%ﬂlpr‘? 8°h31°la61/\7g{)%'8° ?ﬁ/%““‘g?h“gc 0
di scar &5 t ﬁ?%ﬁheacaw&sre&cwmmml od The current sel ection descrl bes a
region of a page regibn U3t BE reBievablevig the region reg'gnnatre gon a
-h' ﬁ g’é, n‘gﬂ’f bld ?&’ fgr’lmaﬁac ?5¥dthe

stroke captured t Ive roun ar éa

page. It is®f ﬁf"'ér"'ﬁ}“‘@’f“eilf Wn'“”’&r‘i“é’ﬁﬁf“f“fféﬂ“&ﬁ 1D egn Bejrapsfated fto anabiplite taggcgtion ¢ s
subnmi tted t withirtheagmioh,iawkthe) tagrielafiyeeperplogiidn emtbe ededhy/thetrd lpdation eaieldwabsaure. peicach pen
has a curr eptaidivithiBRedegiokNi s is the nib last notified by the pen to the
system_ In the case of the default netpage pen described above, either the
mar ki ndO%l ack i nkThafagiDeanay kappes styotre whishieisistg ragtlajipn figougli the tiggnap; itimpye fot exarBiech pen
al S(ﬁ hﬂ.S a &Ud’d&ﬁ:ﬂiesnﬁichbr(ﬁfaty&&p&?&ordfﬁhisﬁdeﬁeﬁdﬁgIBEthHiuHachybébﬁ whigkSit apper.a6d at ed
with the pepy r e Ing a
col or fromg ?uf&:m{a{e&:@ue&f]gmnﬁo%%éngf’ ﬁal s th Jé“%%f’”ﬁ‘ dé#;ﬁlﬁeagingg gng}som at ed
with the culPFent B siTdREs captured through a pen are tagged with the
current nib style. Wen the strokes are subsequently reproduced, they are
reproduced 1.27t herapgibg Sdhyhes Wi t h whi ch they are tagged. Wenever the pen is
Wi t hi n35ange of arwardisitturfaddicbdihg Whdnedlard It infeRE, b6 BAVAI Gatheihg dritRured8ribed OWM Y
flashes its "online" LED. When the pen fails to decode a stroke relative to
the page, it nonentarily activates its "error" LED. Wen the pen succeeds
in decoding a stroke relative to the page, it nonentarily activates its 25
"ok" LED. A sequence of captured strokes is referred to as digital ink.
Digital ink forns the basis for the digital exchange of draw ngs and
handwriting) for online recognition of handwiting, and for online
verification of signatures. The pen is wireless and transmts digital ink
to the netpage pr| nter V|a a short-range radlo I|nk The transmtted

o o,




capacity of over ten mnutes of continuous handwiting. Wien the pen is
once again within range of a printer) it transfers any buffered dhgb@gl 04
ink. 35 A pen can be registered with any nunber of printers) but SZQ
all state data resides in netpages 15 MAR 2004 WD 01/22207 PCT/ AU0O0O/ 01110
-24both on paper and on the network, it is largely immterial which printer
a pen i s conpoumeeati ng with at any particular tinme. A peghedredo enbodi nent
of the pen is described in greater detail in Section 6 below wth
reference to Figures 8 to 10. 5 1.7 NETPACE | NTERACTI ON The netpage printer
601 receives data relating to a stroke ;romthe pen 101 when the pen is
used to interact with a netpage 1. Thé'Coded data 3 of the tags 4 is read
by the pen soierin jhis sqction e preferrsd eodingqgheme peesriiogagioneipdicyting’| 1aghasgleady disgussekdn  The

dat a al | owsalielhgivd ckergtsinbnye uidf obfcbiendpdind tig Ul ar page and associ ated interactive
el ement to be determ ned and an indication of the relative positioning of
the pen rel ative 4 Beatitpdndisaiingtag ontiins 2 b Iyhirbvherigeslaied itoush the ngymapatsesiajed

t ransm t t edwiththettigged pagion) tylelds a wnlq@rag ldcitior @hialthe @gion. Theatagtrbl@ivd Wdaijon bk ppaige | D 50

of the s rok@ediidhi®ef taamm&m{tke .@CQLQ;; 9&@ pg,fm&.bﬁ,e aspﬁgsqn n,a%se§ & dliGhind 0 Whi Ch
mai ntai ns the corr?g{) nfe ts the stroke

ns
to the page™&B8PI%P d'% i acer g&‘é"r‘ni“l“ﬂ? pfgagﬁct“f’?f' 33’“?‘ Lg]ﬂ‘éﬁﬁ‘?”r er

st roke) t heNeteneis the e letfrfaterehyenabf@weh & @ lopatien relaiily to 418 usgfintyriags cemdntiy ant page
server in i tdetifieldda@tionfaA@ilingeds fharefere 6T sEpbdt thf capfurd o BB kite P @ah in &y Odié

mai nt ai ned peLSkShA0Rt himBaedenfet Page page server (see below). The page 15

| ayout refers to objects such as imges) fonts and pieces of text,

typi cal10y stored 4icbjerdvdicangosy counids aed IDargjich dimtiniieriifies ¥ierintérfae elpaegenﬁerver

recei ves t hpgSdefchifien Jssroamdtm@mp.egh At thel e} mey&.s oﬁﬁtaasenagﬁcedﬁ,ﬁ&maaafy @0 to
whi ch the St ! OKerfa p]% ??nh ngamq ldenhﬂ angﬁ'nerf ore mlalstBlFu H‘glntObh%t mdlca?e%)tag?ﬁe st roke

description “The stroke |n
in the cont E%t‘h“ﬁff’“’ts‘l'?é°"t%€"“&f°f tnnks°lvté1r=w&n¥h%4°éﬁ’éﬂtr suvzwtbwv&'rqo&wmws a
stroke wher gentpitle Sdil®g antbepaiich sl fegienwg etedihevicp @n egtonerep s fréquedey, @nd t he
subsequmt  BiGRcethbht dASnd dafledPinPositiod ' ihd R SvililABokS Qi Be vBIBigloudiFakiiki An obj ect
which is activated by a click typically requires a click to be activated)
and accor d| ngl y, Withegirrregeingchemk he jags fingjiawin exdperafigpevith @sobiairdgiswlelegens@mthact i on,
such as a " sdpaRay userGhérfekve clofents @tha® b Ger dad inicdl R 1he pHinRY pled @ing ACeprephiats €SPONSE

fromthe pegensﬁxg dR'}sT-'m IUEQ for-qg%gtgto gg ?ad b F %g%cv%g gld%? ‘Jﬁ %pgljo %&?Q&dﬁmé tn Tbt.a net page

page description; P orm I npu r ou ormfield
can al so trF"Qﬁ"’éﬁd“‘tﬂﬁé "?ié’ts?'s\f&tl on of an associated hyperlink. 1.T.1
Hyperlinks A hyperlink is a means of sending a nessage to a renote
appl i catg ony.sand dospmenihlp\Pacd Destrissiods Pri nted response in the netpage system

A hyperlink el eneqfresétfd ehbeihdnd of i @Sumkdd fnd PARPhekRiftloh Qs dlaratihd kstfotin ) RIAGYs €5 .
activation of %he hyperl ink, a 30 link ID 54 which identifies the hyperlink

to the appllca ion, an "alias required" flag which asks the systemto
i ncl ude the user muapabagc@ttenond@meass deLorie® af tred lawR1s. AL marr&ohtnksuacwevasl on) and

a descri pt I gﬁ I89J'ha§ §1HH§&QM‘M€:{}E%KB% t%ﬁleiﬁﬁ&g 859Sa.re a%g e en@ob e?tyor ite or

appear e user I st orey %/bF | enent ass lagrami1 S shown
in Fig S H’"‘a? VISARS r?k”‘i‘ss“"%%& Al il 8°°B%f§‘és PERIFOR PRREFYR® o

request to eaticdspise %zamdeworémmérl@r er's scple factor pRTIARE 1P umendd p@xjmtmzm

PCT/ AUOO/ 01 dtfidvise 2dniritéd\Exiiratted kéhinah flidentCE5 miliin dofie tacke B dsshdised with/comént gbjes | cat i on

I D 64, and 4A& ARMederft m a&e LRciaesu Wi et %ﬁapdn&lng}]nﬁmmmﬂ pmxlarw@mz fie DNS.
There are three

p, 3
PO 8- BT VRN DA YT R LT R
gener al Ony péliew ing#t cepéred thrppgherrpattisulanpagecipsiyncs 830 to be tgeotdpdyRpatdtely fory inpuh eapred a1y
sinmply si gnalough ofad: @ik bGIR sdmd page dRAipia . A form hyperlink submts the
corresponding formto 5 the application. A selection hyperlink submts the
current sel ect i onte gresenaeef 4 ppst Lrpqt ¢paument fesqription en the nagsserepAllgs e psgirio 'eyeit ai ns a
si ngl e- wor da pped e d@hmehtawithout briog foresd 2order® the folwee dagynkrit’ Cpécifio forma Yhefu@t iy Be a

si ngl e- pagereslﬁmmy ttbugh mgm&mmwmmspa @lfagxam,nx fcmer;ef;e\hecp%un&%m n which

it appegys,, translati.on thntoa [ u erlink type
i s charact erornzatée d%: V\ﬁestcn ti on tlssce)rr\;er Ialisowss i n%e Sfrvergce' gfnﬂy EerBret useyg c}nsb n. The

correspondi ng hyperllnk |nstance 862 records a transaction ID SS whi ch can
be specific to the 10 page instance on which the hyperlink instance
appears. The transaction ID can identify user-specific data to the
application, for exanple a "shopping cart" of pending purchases nuaintained
by a purchasing application on behalf of the user.




The systemincludes the pen's current selection 826 in a selection
hyperlink activation. The systemincludes the content of the assochgmﬁj
forminstance 868 in a formhyperlink activation, although if the 2004
hyperlink has its "submt delta"” attribute set, only input since the |ast
form subm ssion is included. The systemincludes an effective return path
in all hypayd bimszeacti vati ons. A hyperlinked group 866 esrau@oeye €l enment
838 whi ch has an associ ated hyperlink, as shown in Figure 31. Wen input
occurs through any field elenment in the group, the hyperlink 844 associ ated
with the group is activated. A hyperlinked group can be used to associate
hyperlink behavior with a field such a¥-a 20 checkbox. It can al so be used,
i n conj unct emeparivuletprittii@agtsubmi t del ta" attri but e of a formhyperlink, to
provi de contl nuous |ngut to an application. It can therefore be used to
support a " bl ack b @ried; daguens, B oyt f pesey of forpatte pags, descintignsS. agh ¥ afichir ed and
t her ef or e stessists df ages offermritecitermingl eleyeepte $38. Each formaitedielymensshag'e spagisl patedienf Fomeed8 om

col | ecti on @f pagectnittaeresitio pdte afed & Inplss eldamRCbudn@s IGRPLKIBA iputfi@dsat ed set of inputs
t hrough a 25 printed netpage. A formallows a user to submt one or nore
paramet 8rs to an ‘afppinientdtsenshsid efrespepieto p fogppttedrAoqumeph B34 gt eopisiy ofassenafipage A f or m
867 i s a grioukpceeBwn@t of 8Bith dofiesfiohdd tOpapdEEtiptioh € bothClaynattell Hocuthehti Baah pdgd/
contains a 1%&1&1“%50 cteeﬁm mlgle fulial Qm{s& RERRE, %nmrds &Ja%mﬂtsd Sk Mgk, B

represents a pr i onsi's set of feld

i nstances 874 “8%“%"5? $°§‘§'5'5Wﬂ“f°dtat'??éesef"f %T°BI" ZT @Ff‘é?‘i’t”%tedéﬁ’?%{i‘f“ the form Each
field instance has a%ﬁ&e&ﬁ&@@f@&@ﬁcmH&ne\%mt%cmsﬁefeﬂﬁﬂﬁmﬁﬁ@m:stpn the
type Of thexf E %goI; r.ugglgdsl el"]:% eltgmqjh rTEI\’In erlink ms?ance eXngf ra}\tlatlrl%nﬁelgn%gt gcguse 1It nput
throughapar rcu Fin orm instance, 1. e, thfgu or "Hor e

printed net'ﬁ%.’ﬁ‘é“s"a“’f‘ﬁ‘é“ IPé? w#*%tsa@eﬁcd? thepegsHstEse. & & fighd ‘Psﬁ“"FF"g‘[ilf"éa clemgbh f or m

i nst ance halgcagse $treabrdsgnp8 Aptcitdtp hbipagdighiagatiaslemineibsner déch@t éxBY Wowkver, facdativ/ e)
frozen, subgdntath MmatdwOr expired. A formis active when first printed. A
form becones frozen once it is signed or once its freeze 35 tine is
reached. A for m beeoielsleneain tcaeaicolnat 8h e bpfrlikikma fMhp §dd dapeti§43@r4 | nks has
been adii Vagaghervdd Bnfiiisd elemdbsab/ARnAAFifife 2014 a2 QJneR@W AlRQ/sHid hddbnrsdbt he

hy per l'i nk h@xﬁl aﬁ ss§)c1at§:ll§9§]o!¥]ec%i E @xtﬂo@tefe%lénms th%ﬁsso I A al?ll::cmf*)p &ﬁg@?ssm 59 when

t he user invokes a vol orm Qr orm page conmand. A
for m expi r ¥R Yipan ?sﬁﬂﬁﬁdf"i‘aéifleé'i"bﬁﬁf graphee! ﬁ"‘é’,’“ F@J@h@‘ds“‘i‘“"em &t he tine
t he form ha®7.reédee diptlenrat &k withed gssqchated Yidse pipbigah 858 o iy clip fleient RE2. Wit | e t he
formis actdsi@atedfa@didniip Byt 859, Br Adchigd Wethtnt 853 1ikhtan ladidciatekddrip@ otfeo 880, When&ih id S Nnot
active gps 'ﬂa&%d captured in the background field 833 of 5 the rel evant
page instance. Wen the formis active or frozen, form submission is

al | oned. Any at t exjage ifis@ncs bad sibatkg@unfl Geld@39VRIEd istukea tofrﬁﬁrﬂ’hliyﬂtglﬁﬁﬁk cadrddveth©r frozen
IS reject edyz A dddshOafl &1 h&int Spubditnb®r M status report. Each forminstance
i s associ ateél (at 59) with any forminstances derived fromit) thus

provi ding a ver sﬂmmemfetevbﬂony\offimvsnnad b Bywsap @1 1]is dspadiatet] frith ehchpgshstve@tailon of a
formin a pagbiBdbagio ve biiBatfd@iid 1Q6koks@n ASpageX Cl Uded from a search. 10 Al input
is captured as digital ink. Digital ink 873 consists of a set of

timest ed stroke s 874, each of which consists of a set of styled
stroke 75 Eachr”EﬁFTB NEBYPEK st s of a set of ti mest anped pen positions
876, each of whi ¢h®BFfEEd Frvedivraienepspicsokarneist 9f & fisiHed seriobnePese age serrtie di gi t al
ink cl ass diogmpagayepigrats ovvers | lncipagg UV erv@312, népdgt @blidatied sy i, nBykge mblicatine a
checkbox i @ivels /s nedagh Bblers 601 bubct@i B a nbwolE VRS ol b, 49w iPFiguft 315
signature field 880. The field element class di agrami1s shown in Figure 34.
Any digital ink chpbtamegdegstetion ivel|ltisg sorenghiéiGecogs mligtonshipsaigtweeg utefyepefsi el d. A

checkb@®0 fi glnfdrsAhcadhs 8 ﬁmﬁzt@ts&dd B8 ﬁa\autsairue néhokk ac@fiesSIMWEhtitaRs [EirQUr € 35.
Any mark ( a, P k)s i ﬁ%;l ox?‘beﬂ:lfr d k&ientl%TtIdlulers ifi Fc%gm kgltsa% d)]s ft%Ft grgvf? e: 3 a

checkbox field's zo true assi g

val ue. 20 A “P‘B‘?t‘“gf’i“émmhé"é"wésn Aéé‘%‘ﬁt?fdatbé‘ﬂ fé‘;’@tag"\/%ghém%‘z" mainiaing |BERFCY n F| gure
36. Any di ginforration goutpagetdeseriptibng and pagq ipstances. Tee| neitbage petyaek iniclydes any avmbptriof pelzd v
converted t@rvér€ ¥dkch MhdingQRlbbet\d pdgifkthided. §ihcd @ lpagess.e@ RdotrriaiBins uebitiput VARes iR ¥ekh | S
assign

wel | - ugﬁer sga%Je‘%tawg ggcqm f§u Sgég%g%%s s%happer %tgﬂécﬂ% &9&%8%!;{3 ign‘% Aiﬁ \Wekahar a,
"The State of the Art in On-Line Handwiting Recognition", |EEE
Transactions on Pattern Analysis and Machine Intelligence) Vol.12) No. 8)
August 1990, the contents of which are herein 25 incorporated by
cross-reference). A signature field has an associated digital signature
val ue 883, as shown in Figure 37. Any digital ink captured in a signature
field s zone is automatically verified with respect to the identity of the
owner of the pen, and a di gital Si gnature of the content of the formof
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35 input zone on a page and does not accept input. It can have an
associated field value which is included in the formdata when the, fqrm
containing the field is subnmtted. 15 MAR 2004 wo ol / zzzo~ PCT/ AU3GME 280
-27"Editing" commands, such as strike-throughs indicating deletion, can

al so be recognized in formfields. Because the handwiting recognition

al gori t hm was kg2200nl i ne" (i.e. with access to the dynaptmsumbimndhe pen
novenent), rather than "offline" (i.e. with access only to a bitmap of pen
mar ki ngs)) it can recognize 5 run-on discretely-witten characters with

rel atively high accuracy, wthout a vv[;gt_er-dependent trai ni ng phase. A
writer-dependent nodel of handwiting i's automatically generated over tine,
however) aneheserver interprge pry sush inrit relpsive tp theydescritionof hipcogespopdingpegi t al i nk, as

al ready stated, cpnsis 0 equence r okes tr.oke which starts
ina particular € 'éef?%‘ﬁbﬁsser?roﬁé’ﬁ?cgslesgﬁcp%eﬁgﬁe}a:?{(51‘{é g a'g]%or‘r'gaerlsthaggall%r togl i nk
strean) reabpse sensys viajlt Brafctionschent. Any stroke 10 not appended to an object's
digital ink stre IS _appended to the 0 eld' s.digital, ink
stream _Digital ?Ar?ﬁetp(?%fp‘{)“gt?reuée : iq'lﬁ I@Wé%’é@%ﬁ&%&ﬁﬁ g?"]ce{D?ijk_)l’ 3 %"ﬁftmg#opr?sgtv ®d as a
sel ecti &h gesgs peee PG i s @ptmesk 1agers of thegiisBesg paerisper handjing e Somesponginpmeres| | y

i nterpretedingmcea sel ection of the circunscri bed objects, although the
actual interpretation is_application-specific. Table 2 symmarises these
various pen i nt er’:PresARPUSRROR FFEr I BE R é".h'°'lk§s"r‘§tﬂf°€v°2‘°‘9ag°§ﬂ$ir‘l‘ﬂ?'?f AJFP3sE N

| Nt er act i onpeblightiomseryeribis mﬂic@a‘ seryef le'opev.péehes netpage documents to netpage printers. They are

| nput Act i onidypee hidekiGestetomd.Cl | ckSubnit action to a

appl i cationFornClickSubmit formto a applicationel ectionCickSubmt

sel ectih to a ap)sires saiers PEST hettsdiond UHOENHHO% FerifEnlaamEs Fogynapyfacharer gych as

fi el dText HamouHevilditPerod) welrsim. Biulgild afpage stkvert @n tu@ Xindurr@8ySdng Ringlechiodt, ahdOr single

fi el dDraw NGREQintoebistithéd sierla GibelofHolt@bome Bl blhelainofh iRl ROAletEyGetbagd e, €Veri fy

digital ink signature; generate | si ture of faqr as n digital
Si gnat ur et B PHETRGIRSer PR T Pt Aol i Fa e P S e

sel ecti on The neppgsrrpaneeaioh ESRInpIRASCPTIRIG Y ASATPUSTORE!oR AT op plocabisrkpen.  The

sel ection consists sinply of the nost recent stroke captured in the
background fisel d. v ZRErerélraintgrON is cleared after an inactivity timout to

_ensure _20 predi Ctﬁbhﬁpa&%ﬁt&'@ﬁs aJﬂﬂia&c@WﬁQigfcéiﬁéredlwﬂkmgaa%taéérsﬁgmlaﬁhp%}{t?ry _GE| d
is retained on the net o(g%q%ﬁ&?gie Ffe’ver %nd |§ o&gl onal | Egé%r%nsm tted with
the form dalPeRAXHFHE » WO TGP PP 5 8 VPRI EAP S5 A SFHPL™S) | ows
t he appl i catoithymetrags nptwarievig angryerkosughiathe Tpternet] idepilly vid a braadband eeypektign.i t suspect t he
original conversion, ﬁsuxé%,as t he, conversi on tqf handa{vri tren text. Thi s can,
for exanple, involRF&THUINERY PRESIPRTIER S Fie ARR TOSPERR P ™ dr forns
which 4 | easisten sirags AQ 5| & @AY dhsosped {1 nesorsT ShechqERptet hienages fyagtion iy

ext ensi on t aefaktivedy, acibda gpanibd tine whiatbddglp of tivdlis@ibued naxfageapage edrvans ¢& nddpadediyf gnat ed
as a draw ng.fchighdhage PRGer@pPpl i cation can then decide, on the basis of the
presence of digital ink outside the explicit fields of the form to route
the formto a hunfnnagermabtegreceignsubstridbedastpageircimpns kdmeretpdghpublieation serverd . MAR 2004
1\‘/\pl Plél 2_220f7_ERQIJcMQ£ Qskdblidd m 23NPRYs: MapGe faydtli, Gl tRChcdVRRAAR b otaj:a:tstmah f

111 ed- I e 1 . ; rt o
the pr oicfgs S b%{elgﬁtgér)l, Fe;? r?gg‘ﬁf’g E\f p}%ogﬁﬁ?nirnéﬁgeﬂ %‘é‘@f%ﬁﬁg%gg‘g%‘?ﬁgg s&%@%?s

consi sts of *PELE RIPIFY: 1 4t svrgRy s Bt YRReaPRiIPEts PR & 1SR A PUBRE P8t at  885)
t he page i nstheahpod ag Spjcallyshantdi withothehsubsgriherss and B ap(muiticastitdyll subgcribphsipriptert end the
retrieving ebop3eae deh@s.page description 5; identifying (at 887) a
formatted 5 el enent 839 whose zone 58 the stroke intersects; determ ning
(at 888) whet her Theectrpespahliestiongervst optireizet theseamensatiproy dpsuneps conteftingopeintesbtettnt , and
i f so ajpencuib@sts( After 8&Ring thél foikcRCFia IR ettt s pipl Rydn, thepeintdl iogivd welich imtithcadsf if t he
field val ue,87%]idendNt erpreting (at 893) the accumul ated digital ink of the
field, and determning (at 894) whether the field is part of a hyperlinked
group 866 and if @moe tirintordsirezejved tit coBBG] pagetiayoutssivbjecsttetiefiny hedokumerk fo be

al ternati vebyudalaphi bt fdudemt! 889) whether the formatted el enent

corresponds to a hyperlink elenent and if so activating (at
The printer rasterizes and prints odd and even pages simultaneously on both sides of the sheet. It

[




10 895) the correspondi ng hyperlink; alternatively, in the absence of an
input field or hyperlink, appending (at 890) the received stroke to _the
digital ink of the background field 833; and copying (at 891) the 1 6 JHR B
stroke to the current selection 825 of the current pen, as naintained by
the registration server. Figure 38a shows a detailed flowhart of step 893
in the proogeseys3fwewn in Figure 38, where the accunul at edrdu@oiad 1 nk of a
field is interpreted according to the type of the field. The process
consists of 15 determning (at 896) whether the field is a checkbox and (at
897) whether the digital ink representz a checkmark, and if so assigning
(at 898) a true value to the field val %’; alternatively determ ning (at
899) whet herontihscdufléxed mfing egging congollers FG0ahdbriptreokines utiizingMemist printhgyds(352 foOB0) t he
digital inkpdgsecomputer text) with the help of the appropriate registration
server) and assigning (at 901 ) the converted conputer text to the field
val ue; alternati VB printieg precess qdnsigs {favo dpemledyhngas:resterizaticn of pagb desdrigtiops, snidgnat ur e
field and i f:xpﬁﬁon\/a@c_[ printitig 3fpagSinagd) Bhe ristdCimbbe @ioie&_l)r (R®) iomﬁgs @fonk bﬂnoﬁe‘ QhRaaur e of
the p_ea'§ O%ﬁl}b )Mmgngu; H@all eﬂ? dﬁfexetl St QI%BE Q&Hll@g gongié? gt &%tc[n?‘ rhcgs@oms%%er’ .
creating (at 904%‘1%'61 ﬂ;éiglta' signature of the contents of the correspondi ng
form al so GPPHh e REPBagsimagen B rpldig SPFhEppipe pyidy Ry qpegtiont He priatheads it threripen

owner's priwahe signature key relating to the correspondi ng application,

and assigning (at_905) the digital signature to the field value. 1.T.3 Page
Server Conmands 2B™E %é’?ﬁ?éj?’%lpm&ﬁﬂ?%rﬁ&ﬁ opin kp ROBABR LS gﬁﬁ PRtk ed

| ocal |y by tijeushthieestaety tges to, othepwisg prantysreassof dfie paget Alhoughhsuthonages hayagere bmitdd document
i nst ancks. Andiegldy thd IR4Rinte R TEyChre3fikclagaras iegagas. VOi d f or m conr nand 908, a
duplicate formcommand 909, a reset form conmmand 910, a get form status
command 911 ) a dbrPebuPeee FragerrnyRrRegaPn rs of papgrddamsposialised netRspaPERier Y3, a get
page st at usprmomweande Héciblisedisudaesl suchads glolgbs Badirpritter Gappore midlead b sudace ggeinddocunent
30 command Qs £ Veastlond @y tifHR GBI nd HidneblthhSmaf, AHTERUA Qurfdck Aype. AGe @ EIHAI1 Whidkl gur e

39. Avoid formco nd void he .correspondi form.instance. A duplicate
for m coprand c\7{c;)r"%g S fhe® 5°§ern1re§§"6¥éyn‘ﬁ?dz(§pﬂ1moar m rspeg(’nngsemé’ﬁa gt“ﬁ‘@ﬁ"‘é‘r’%'a‘ﬁt:%s an
active 'g%:?nth@ﬂ‘eE‘tﬁwmdf“gstcﬁ‘é_”&%ﬁ“é‘ﬁ‘fm’f‘ﬁﬂ' minstance with field val ues

preserved. The CoRyr GO h{IRpkl GinBAE JYBETobdl JihaNARE bl Rduch PRt N

original, and so is indistingul m t riginal to an application.
A reset for P CHITRIMNGerD] 98 e e B¥Es pondi ng form 35 i nstance and then
produces an acti Ve, Ot deh LaAHaRAPY 1R hebebGorie@ il RelcRith BeGer Meckilin bl @ vY&M, UES

di scarded. A qet form status comuand produces a printed report on the
status of t K& TEPFILPBIEI Y% or m i nstance, including who 1 5 MAR 2004 WO
01/ 22207 PCT/ AUOO/ 01110 -29 published it, when it was printed, for whomit
was pri2tt edy.sand méngetMArimttmadat us of the forminstance. Since a form
hyperlink instancme Gepgaiytén dantopadSaamg ipfifers! kde tUIE a MU0 ringeddsl diital PAKing O be

| nvol ved 1 nRRAGHE i} ddll HRE PelolSLERRE wh RthRRel il Ul Galew form
i nstance i s thgre ore X I cal %:@ emented as a gerlln ..o A Jupllcate
page commanf® BresaEsLey ‘%f%‘h‘f% 2 g;g"?ﬁmgf?fé“‘%ﬁ“@% AEHEPEEE i nst ance
with the backgr oypghefapr!qphiy@didifrinpigeserved. |f the page contains a form or .
is part of a form then the duplicate page command is interpreted as a

dupl i ca@% for m cdigheualily texbpringget page command produces a printed copy of the
correspondi ng page instance with the background field value discarded. |If
the page contai nd&8™F 8% or is part of a form then the reset page conmand
is interpreted ag,gnkgsgt form conmand. A get page status comand 10
produces a printed report on the status of the correspondi ng page instance,
i ncl udi ng who puldwisdrestl it) when it was printed) for whomit was printed,
and the status of any forns it contains or is part of. The netpage | ogo

whi ch appeafs on &8 Het page i s usual |y associated with a duplicate page
el ementgg When a RAgEJAshance is duplicated with field values preserved,
field values are printed in their 15 native form i.e. a checknmark appears
as a standard cheelpslekprigirgphi ) and text appears as typeset text. Only
drawi ngs and signatures appear in their original form with a signature
acconpani ed® by a MgRBIEER%r aphi ¢ i ndi cating successful signature
verification. A duplicate docunent command produces a printed copy of the
correspondi ng docunment instance with background field val ues preserved. If
t he docunent contains any fornms, then the duplicate docunent 20 command
duplicates the fornms in the sane way a duplicate form conmand does. A reset
docunent command produces a printed copy of the correspondi ng docunent

i nstance with background field val ues discarded. If the docunent contains
any forms, then the reset docunent command resets the forns in the sane way
a reset formcommand does. A get docunent status conmand produces a printed

o . g o o S e




30 An application can provide application-specific handling by enbeddi ng
the rel evant page server command el enent in a hyperlinked group. The page
server activates the hyperlink associated with the hyperlinked gr&)ﬁlpMARa?ﬁ[lﬁer
t han executing the page server command. A page server conmmand el enent is
hidden if its "hidden" attribute is set. A hidden conmand el enent does not
have an i npuboizome on a page and so cannot be activat edctav@oifty by a user.
It can, however, 35 be activated via a page server comand enbedded in a
different page, if that page server command has its "on 15 MAR 2004 WO
01/ 22207 PCTI AUOO/ 01110 -30 selected” attribute set. 1.8 STANDARD FEATURES
OF NETPAGES In the preferred form eac 1'netpage is printed with the netpage
| ogo at the* bot t gimultapeousdelbie sidedprintigt it is a netpage and therefore has
interactive propertie The | ogo also acts as a copy button. In nost cases
5 pressing fhe | 5§89 ?’ BYE%s a copy of the page. In the case of a form the
button produces 3,iRR¥Rhumpide entire form And in the case of a secure
docurment, such as a ticket or coupon, the button elicits an explanatory
note or adverti S|mowuyﬁhmldaaﬂmuﬁm@m@aaomgehmpyncﬁ unction is handl ed
di rectl)goby the rel evant ne % ?e page server. Special copy functions are
handl ed Joy | i nki ntf A o PERGR g oF RrBiEFs ith thess chAmAsiprisics e giqsent gp “’EJ@‘EI?"‘HE‘?_P SYSTEM
In a pref er newdris tetfweioesaeitnpd to heMamist™ teghaolozy. iMetnist™ & & dromonglemad ikidotathcingy | abel | ed
"Hel p". \Whe Datk@SofREpapdvidfiptifiedds faiicsidd DgHg SickRit RonRt@iBoarkGstetil (MEMSDEHRIogyO N,

i ncl udi ng: ’F,L&%‘AEWPJ saxBE mang eler?egﬁla@gfta MQrﬁetmjm&e&'asrtl%erBFe' WiliBhee GROSHUERO! es 15

top- 1 evel menu evel netpage network

di rector Tﬁ@gﬁﬁé'P"ﬁ”gﬁﬁﬁﬁtsﬁ?Od‘{/@‘a’ésw% d’h‘lptgf“”‘?ﬂl:‘i’fPlf?‘d’F“tﬁﬁIﬁlﬁa‘l‘““bﬁn'ﬁlfﬂW“’t'y(f"ﬁ%e t he
net pagel Gy s tyemmagTitreyetiychiags pd infrererinks wvelhes prner conditianet ers! inkifieatifeo| | owi ng

functions: 2~ prjnt a c a docu rint | ean cop form
brint the status B picERi » RrORtoND PumAs Bt pr it g Bye

sel ecting t pristiggstemeris are foaprd on hadlijonsphstatyi 3lythat freordotates GYOS Iqirpdatptiransiyrs tirgife,

docunent i nelidaat ésuitaasipuh)l | shed it and when) to whomit was delivered) and
to whom and when it was 25 subsequently submtted as a form The hel p page
i s obviously una4¥(r skpeats of thy peiating elpmpnte300 pre the ppaglq 302.tthy negele gim 303, the pogrly case
the "ertbor" clamighiod,its flhiliit seal30h, thérisk charel rimA06, thelguaash 307athankwye ahiugtgdasipsr over t he
network. 2 %%%a@r RodBhelir GOT IO NV bdefator shRor3 L mé AbsvOWuRE akLEs3 6111 dpd | ON)
news is use?‘e Eﬁnonl cal publication exanple to illustrate 30

personal i za on hechani sms in the net page system Although news is often

used in the |im tAdabRRaRPlean RN BADRK Ry memwmauaiwmmpatxb@ at Nt ended

scope int h% %ﬁ\?%eéuh bgaﬁ-lg saﬁ'g(ag'e a!nc%orw aﬂ.ﬁerlr rcﬁgcctll'%an% 50 \({\9 loth/e ‘%gigi?azon f

PCT/ AUQQ/ 01 or|a content an
adver {124 ng et Bhe ottt &0 Bemt el gesiplgmma e sestor S5,

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

j

passes through the silicon wafer 301.
Figures 19(a), 19(b) and 19(c) show the operating cycle of a Memjet™ printing element 300.

25 Figure 19(a) shows the quiescent position of the ink meniscus 316 prior to printing an ink droplet.
Ink is retained in the nozzle chamber by surface tension at the ink meniscus 316 and at the fluidic seal 305
formed between the nozzle chamber 304 and the ink channel rim 306.

While printing, the printhead CMOS circuitry distributes data from the print engine controller to

the correct printing element, latches the data, and buffers the data to drive the electrodes 318 of the active

30 actuator beam pair 308. This causes an electrical current to pass through the beam pair 308 for about one
microsecond, resulting in Joule heating. The temperature increase resulting from Joule heating causes the

beam pair 308 to expand. As the passive actuator beam pair 309 is not heated, it does not expand, resulting in

5 stress difference between the two beam pairs. This stress difference is partially resolved by the cantilevered

end of the electrothermal bend actuator 320 bending towards the substrate 301. The lever arm 307 transmits




personal i zed using different nechanisns. The editorial content is

personal i zed according to the reader's explicitly stated and i rrpltﬁcmdy
captured interest profile. The advertising content is personalize 004
according to the reader's locality and denographic. 5 2.1 EDI TORI AL
PERSONALI ZATI ON A subscri ber can draw on two kinds of news sources: those
t hat del i vayo ov@em7 publ i cations, and those that deliver pggngopineans. Wil e
news publications are aggregated and edited by the publisher) news streans
are aggregated either by a news publisher or by a specialized news
aggregator. News publications typicall é%correspond to traditional
newspapers and newsmagazi nes, while néfs” streans can be many and 10 vari ed:
a "raw' newbismewuenf tp theneazlqrbamberged: Vliepexile chamberr304mavesaibaui to migrors togtke] pasitioe
Witer's COlhoiiin Figure 100G iscrebbed therikipRssi€) Bfcthg in@§21 bl Sf tﬁeﬁﬁﬂﬁBOZSan@MmEmEmi | . The

net pag e pu b I.nlc ﬁxghgsl:ug @}63:9 E)Még Th% H&QQ l:u;: %03t ;pegeng lldk%hllc]?srhlg) Eron‘ia gkegm‘?ng across fl-?)

publ i cations as tion o € news
handl i ng th%ﬂ%fbtffbéb‘ﬁfl‘i‘ﬁ?’i“béfﬁ% hence the formatting of news st r eans seI ect ed
directly by the r&%mermfﬁgﬂemwﬁs&béee&uﬂm&'ﬁ%ﬁumﬁ% th (bl PAGES

over which it ot orrLal contro scri ber builds

a daily newhBipe SBS‘}’%@T‘@??JEP *5%381’“%?8“%?&32} ‘Bﬂ’(‘f‘%ﬂ“i'i’é’ikgab Bt at i ons,
and creat i nfswe lwﬂemlqcze@enﬁeffmd@nﬂlwtmea@hSurfﬂq@moesmemrmgwdm ly editions

are printed and bgun ether i e news arjious nenbers
of a househol d t Fo 2? AN GIEEES atph’lélle?d%éqn g‘faé’ft%“ﬁ‘tp“ ﬁp‘g?lﬁg "éfrl’é peaddt o5 by
sel ecting d¢ ‘T"l*z}“éthf’fﬂﬁailwtm‘ﬁ’éﬁﬁl%la'!l)ll'é)‘hfsd“em@3f1h"élﬁ segment Berinzs Ofgom lppg (Aboup 0 For
each pudl i cet% ef)codie prigtheak) rWiepprintigathd pipesie meved fastafpdRédlprifthe&IAS the MiRGion SONE
sections appgafhe ﬂaméax).asw“& 6f iRl 5 ARRE M mNORK Ipxmm Ttl:uemctabr éﬁ@%mpns

avai | abI e frorine'lg &?1‘1’1\{! 85 Ti nmes onI i ne, for exanpl e, i nc u Page One

PI us") "Nati Fikd f'etr fiat i onal " " Opi ni on" Bu5| ness", "Arts/Living"

" Technol ogy", an dl‘o 'prfiRl the fragileTHRac® at theoﬁcrmtﬁé‘@-lldnﬁ’gbe atio Gl l.lo%sguz.h@ with88d i c t 0 a
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announcemnenbager fibeRer glondabrs,)filter@irair isppmpeabivioigh the shgnlacddBanfl @ disheinerzle gpre Bdlds | C
topi cs (" Al @kibgprinta, To SbvidPik 39 8on dryifg Qe nG2E maeeéakmnne&%tsrﬁm@r optionally
specifies its size) either qualitatively (e.g. short, nedium or |ong), or
nunerical | y16i . e.ThadetpageiRent on its nunber of pages)) and the desired

proportion of advmsicilﬁisd&\gng dBViick Bieke nélphgd sisterlid ypRhIN a 6&: 1l1 wﬁ]&hgbmglﬂermwed | ow)

L e
nunber of Ff@'e‘f 2 S FRE device E&é‘hd 51“‘[ T“(PP%”P‘%" Flﬁ‘e‘alpl"}?‘“ \fﬁ“f“tgtaéﬁ“b( Br-a@rt ed) in

bot h short awdcnktmgs desgribadsin meye detaf patowi thetsystem isgbleth eense ybea the b is dorcontactiwith heay al so
be written efice,aklithe@eh)is bR tabedsé @ds @I sufflehtsrktOD Sapfin@ hitiaih Bdidvlribie} (x40 200 adr

S Ophl sti Cat Q:Qr Qlfl IJOI’IIE oJf?sﬁgeIL.fOrmLtgg ca%@dm lth@ pJanchJ?g%a 9,‘3 WS%JS r?'qlrarﬁlqattéi t(?!gd adul ts’

versi o (p‘gro priate version Is sél accor %?5 he teader's
age. T reBﬂﬁf‘r base seYipBl fop pringer of béséd?'ﬁbmﬁﬁ’ét‘“g\)ﬁ‘hdé‘hw’fbaﬁs@%‘t BerEheaee over
their 15 #2004 WO 01/ 22207 -32 bi ol ogi cal age. PCT/ AUOO/OlllO The
articles which maﬁe up ea q)h ) ttflthon are sel ect d and rlorl |zed by the
editors, and each T8 assignea a "efptﬁep?“?mf“ 2 B f“’éu“?gt 04 %8P o

del i vered t epnaparking sofug Fhefrarki b‘s‘ﬁﬁf horyeversis not pecepsary for vswthmcme SYS‘Q’H%P efe‘t'smSO space
const r ai nt Ssystem, tubleas $hth 8 6 el BB Interdd inteif20d) Bach fetpigh ped e dgisedabwithMihe hdipage lsysters

appr oprgpat eandhéaeud;qa@ﬂ@rn Wgue@iahma& Laﬁagegéxbﬂas@dmu %?‘Leh\’eﬁteé inboleifchng. Thi's
is then appl.i. eadwg LJarticles \ \ netwoﬂs(uf ficientl ong lifetinme. Each
article which qu lfy T'Fes ?’or cof”fa‘n tPé‘flve filtering is printed with rating

l(out t onsI aL t he endheRfithdr BB is fcbrit:6dwith a nbpie, hup&lﬁu?eﬁ?&ﬁﬁblp&ﬁtemnai&emoﬁaﬁ% C|h|0I ce
e g I e (o (=) G "tor Op € 101C! on en}. lseln reted relative 10 rs o]
d'm %ﬂmqﬁbﬁ %ﬁﬁ‘Jto)'&f &@%ﬁl 9ndth ﬁ o b tyr? fth‘i Gatil ‘?dadcﬁrﬁ}? lz{M

bother to rate 't

lifetimes alPdEdHs “P‘@?‘b’r‘“'e‘“%? feBCY dpe yﬂ‘E E}H§1 U é’%‘%’é‘r?t‘ F‘&?’gﬁﬂb"r et By by the
edi t or SSandpressing Wi [tie\penr ity int aplemtp sequestcshye information fiow @ mptek. Furthermore, the force is
captured as a continuous value to allow, say, the full dynamics of a signature to be verified.




The reader optionally specifies a serendipity factor, either qualitatively
(e.g. do or don't surprise ne)) or nunerically. A high serendipi ¥ ﬁﬂcm&’r

| owers the threshold used for matching during collaborative filtering.

hi gh factor nmakes it nore likely that the corresponding section will be
filled to the reader's specified capacity. A different serendipity factor
can be speGidbyedwhor different days of the week. 15 Thecrsemsiii@l so
optionally specifies topics of particular interest within a section, and
this nodifies the priorities assigned by the editors. The speed of the
reader's Internet connection affects tPf quality at which inages can be
delivered. The reader optionally specifies a preference for fewer inmages or
smal | er images or The@énhdeteriminest threpopitipmsad origntatier ofits gib op fhp Geirees by iFmgnsrelticed,
then i Mages il sherufiSniaéL198 6F (iR lpage DMRIvichlitedf the Hb. (tidecBdes thd nebresvveg and @sipikesit | On Ofr
with great e[hc ?Zicgiteicgn%??lg ﬁ%éfat&gémﬁo h ﬁ'gmglL QJQQJed Legye@ttve digtg}ﬁon'bl_?@gﬁﬁgc§ﬁfﬁh _thl: es how

quantities) d S and et ary val ues ar thI ocal |szd.b Thi S | nvol ves
speci fyi ng et srarpetry, ofj thepen apics. Althqyeh, thepositipp respiion; of the (ag gy, b fow; Beg? SRE% and ti me
f or mat , Banddasity oC thé paguis inesmely properiidnalviaditeag size, Fe adiugtedantopiion rqsiion i At 8igh, of i n
situ trans| glic@hl RmidRaQdaitoDtuirc R scturdiy ledaeriBgvedgnitai.e derived from the
reader's locality by default. 25 To reduce reading difficulties caused by
poor eyesight, t heenpcticpeleshtiveigi petageiafeyapasdesia paripsof sifoksy. & prgke cpsish FpEAE®e f or a

| ar ger pr esenin@lstarfidd peBpdsionk exthe @gEClinitind e 8 paaidevnse:ad aedicomplaairby iha gibsequerand | ess

i nformati 0N pdnSip @sﬁﬁf’ggﬁgﬁﬁ g4 46AC R PROH 50 bhGe heRhlE YRGS ed the pafdi 16 Rhadge EWS

publicatjon Is pu > and | t‘ﬁ corres‘g‘?r} I ng, text encoding, is a

propert P of "t MrPLSPIBHCS it NP R STEr 8FERTE expressed by the user.

?owevler{ _the net P@gﬁneﬁygssﬁmsgamm;e&mmgsﬁacﬁwm iFtégao“Wgwhaﬂo ﬁefttrmmi R
ransl ation services in various .guises, 2. .
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editorial cewkedtured Biraptathe parctelativd t0 the Bxigrid area ofithepageolt B infeipketstl in at pligghiprear i n a

travel ggctiQinddlide: Sl RRUBENE o hRFHIMAINIE 2 Rcotibl i9pesli dhtoal content to an
advertiser (and therefore to 1 5 MAR 2004 WO 01/ 22207 PCT/ AUOO/ 01110 - 33

t he publisher) | i 8shpemhas b eurenbil §2¢.This i thenib lsteotified by thpepernia fipaypten. Bfthecsetfer s wit h
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i nt er es2@ angocpredvidchepateit oibStekes coptirdd thrpgghlaipénate yeeBd wihdhy direny nib gle. ¥hesdhe A news
publi sher's R&kre UibRvkdiRRbr&iudd, Qeh e repkoducaidviRd ribl sle With whikPREAre tagdrd.

mul ti-di mensional entity determ ned by the publication's geographic
coverage, the siz@nhefvej thespep isaithip phdersf a prinier pighaish & poFoBEHSH? ABAICL™Yand t he
page area av@dhésabtoRinf"QIED AL ME peb ko debdde § {reke Mbatipagite Byesit BMentirihactivadspage
publ I catl on ;5 &LYef e MBS s&c_tle@dsﬂm{o@?fd PRk etk Io'ﬂfegzlg%!ﬁﬁh&ﬁﬂlb ackfteSilsZ € of a
publ i caé on's sal eabl e advertising space on a per-section basis) taking
into ac€dunt°f PlrED'pubI i cation's geographic coverage, the section's

reader Sh' p, the SiAZs_@unlte &%hre(ﬁ fREE s rdere€olat RtaaRk. bigfﬂtﬂiﬂk &&aﬁ‘shherb&ad'_ﬁrtﬁcs _
adverti si n 9 d? rtqggcli\;nl eO&., draa\'vl:l]nds gnqmnd(vﬁtglgeﬂ;; mlﬂeﬂRgﬁtﬁxp '81’ Emdwllﬁngpmhﬁxgn W th
ot her nedi a, gf € nefpage systemall oWs t he advertising space to be defined
in greater coeifigitipnof sighefured | ows smal | er pieces of it to be sold separately.

It therefore alloyg, d,ie& is mleaqnd%grls&s{%}gmpé BE nelpfhe Irihrek Yisdh shdritbgdiidioif. TiROT

exanpl e) the sanme advertisin slot™ can be sold in varyin roportions to
sever al }*deé’fafsf"%‘é’r‘%g,“a‘\mkt‘srf“‘i“ﬁg? {or Ryvagy = doquyiby e P“ﬂ‘éﬁggf°’r°§‘:%'3ﬁ%§/ﬁ?s'e°’g§?t\’fi ng the
advert i senendwagfilushrion ayarevengemsugtimglnpdivgin thapgiteral | preserving the
proportion of space sold to each verti.ser. The.netpage system allows
advertising to be TTFhRe" 8i°?t'é’§ff"lg§/°tad’"ﬁfgt"}"{&éscf '%ﬁo uc tc'?C‘l"(rr:\ ,E'Qr{(’%tg?’%‘%isaand 20
onl i ne pur ctrastingt overten migutesof coptipuopsdipndwrting. fgen theppn i REpeAARIYIR rapge ofapgnter,
adverti si ng iSyaastees.any buffered digital ink.

35 A pen can be registered with any number of printers, but because all state data resides in netpages



Because personalization and | ocalization are handl ed automatically by

net page publication servers, an advertising aggregator can provide MAR 2004
arbitrarily broad coverage of both geography and denographics. The
subsequent di saggregation is efficient because it is automatic. This nakes
it nore cost-effective for publishers to deal with advertising aggregators
t han to di megbilzg20eapt ure adverti sing. Even though the adwgudoiosiing 25
aggregator is taking a proportion of advertising revenue) publishers nmay
find the change profit-neutral because of the greater efficiency of
aggregation. The advertising aggregatof, acts as an internedi ary between
advertisers and publishers, and may place the sane advertisenent in

mul ti pl e pulsthios atpprapdson the metyvosk, idslardsly ireateriyy whitheprintes @ Pes|isferammistting Wthat anet page
publ i cat i onpagiauler lxee. TOr € conpl ex than ad placenment in the publication's
traditional counterpart) because the publication's advertising space is
more 3~ conpl ex. AWiEfred qmfeisrentqfihe prrdis deppribed ingreqsor doggl in Secsiondbelps yish efareicons

bet ween adveFigusets). adverti si ng aggregators and publishers, the preferred
formof the netpage system provi des sonme autonated support for these
negot i afi on [ n(r:ﬁ udi n'g sucg_lﬁort for automated auctions of advertising
space. Autofiatio Eiwsmf) 'FEM Nar |y desjrable for the placenent of
advertisements whitGHFPEEe FETeR0b ety 4= SRS 2ot Fomite 8Tra 01 e PR W59 | or

hi ghl y | ocabtene ditagivetrpee il SBrreqdedsdata 351 G tags 454 muldontha rentvden ibis end teegotts @t ed, t he
aggr egat or Gevprhci S6h AR GroRe TheSdata AW thy GErtity SE R Pekticddd Page anll assoddRRinEEKe VO
01/22207 PG/ Ohe Gdidrh) dreaeucegrhﬂﬁmu ot M ramaepruﬁgggg @ the G rolele to PSR Bfnd' ngly,

t he pulliisher records t a acenent on t | evant net page_publ i cation
Sorvar 10, oS T g o R O KBy W Rt s BB, U i L0 o1

per sonal i zede yroks|ifteht febyalf afdresyyif thi getnagrepage stresy Hrwhich aietinsjths soresspprding pagin t he

net page ad mdndssB0. It fhetrabimitRhd¥blke kd theSage setved Iflthelphple Gviisireetritl® fdenkifiel inoh edfigr The

personal i _Zaénjoﬁ,nméﬂfmefﬂm m%‘ﬂea(?} tﬂ?eﬂhe&ﬂ@ésl & e ie Ja&'slr?eﬁm%ca@d@. E%éﬁ;%a&@en_t of
user-specific E_roﬂl ['e I nfQrneti.on _ blicat)on c§st0ﬂ zations
i i

. i n¢cl udi ng: ubl
col | abor at i P& BFPPoRr SR Panatyd PEsIse & 9&‘8’?% Ppeg seryst (5% &ritvat Yo Free
pr ef er d8ceslasPhtacferuss tobjsrs 2ush psomagesf forts 9d biedeceftextotipi¢ally stoped jeleqhdra/on the netpage
publ i cati onnesaci fic, and so the custom zation information i s maintained by
t he rel evant netpage publication server. A collaborative filtering vector
consi sts of the u¥iEp thepageservesFraeivey thostrokg fpyfhe eyps itfeitjpyes fthe gigg desqription 9 wiised 15 to
correl at e diné frede @gplics,umiglEt@rminés Whiel e@Sitr of fitt@ pagt d2@rifdiol {ROB8eS in@rects( gtk thtg able to
r ecomendat jnps: aeAkddIPMORnbG HE Rl PrNENRE Lkt 0 MBI Ntaining a single
col l aborative filtering vector independently of any particul ar publication)
there a&0e two r eas Galisk” vy stioke Wisre rfipr distapee ead iirasalietveqy thrapem devnrpositios eaplhbat e
vect or fo][ R66qAerPpbR b Soilioh 818 bottf 166 théh sbifie shibikifhkiurk. Qn IBectWHicR isSQURIdaAPa ok }Neen the
vectors of - I Sy , : t . . e o
Subscr 1 bior s ARCipRE ek & ol Rusbagl bl 00 R RERMTIRRS
to present I°HY HLATASEOPRG Flick RSt {BIPE) by 8F lerkg TeticdrE e S PR EPt of the
val ue of its br anflue Bobu iasBPinfuCifinh 3 CHART R afbhod el U dnlshi! | N
vectorisare th&r‘gg&o([ge taldso |na"ntﬂu' ned ,byft e reJ eva.nt net page publication
ser ver £2ConPattrogra g & field canglaq tigger g ALY of B APOSREC RSGPess, ZI P Code, state,
country, tel ephone nunbers, are global by nature, and are naintai ned by a
net page regi.strathyporiii@r ver. Presentati on preferences, including those for
quantities, datesaRpeélink is AREns ofdemiing b BWEEEa @hddglicaleifland Hpitkny anicth phmed | N t he
same way. The l.o¢allpatlam, of advertising relies on the locality indicated
in the user's contact details, while the targeting of advertising relies on
per sonal i nfor matA Bgerlsk eléineat S44cischiifieOthe applicatibh) 71 gyRichh@d)es damvatioh afl thedjpadinkSs | NCone,
pr of esPoN) 1R G SALH:R Rentifs mblhBdrink Rlvle ufplillRdnl M AfibsVETreS U Wi 1 ROf: JRAGS and
| ncome T angg, ol L OSRR ShnR S 00RE L eveal ncheanal L LOr ARt i on for
adver ti si ng"plif poSes *PPIAE P37 B MRRPF T AL ipaiohE SRR By B VST B ant
net page r eghy@trlin dsiresprded @y 8/ fayorite prpppepra ingls ecrivlistant The umsrlipkelegentglesp djpgram is
adverti si ngshevarin Bguet2ar get ed on t he basis of the denopgraphi c associated with
the user's ZIP or_ZI P+4 Code. Each user, peg printer, application provider
and appl i cation i ¥reB&bpynkl aqiyated Shrmase TR IErds adedpest it aapelicatn omepfiere fefih a g e
regi stration server maintains the rel ati onshi ps between them as shown in
Figures 21, 22, 23
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pur poses) a publisher is a special kind of application provider,, @M?d ﬁl
publication is a special kind of application. Each user 800 may] 50 2004

aut hori zed to use any nunber of printers 802) and each printer may all ow
any nunber of users to use it. Each user has a single default printer (at
66)) to whiwdopagdrodi cal publications 5 are delivered pyrdefoawis, whil st
pages printed on demand are delivered to the printer through which the user
is interacting. The server keeps track of which publishers a user has
authorized to print to the user's def aglt printer. A publisher does not
record the ID of any particular printe but instead resolves the I D when
it is requi regvgrk Thigpplipation is jdenjified bysan applicatpn P ¢frrad bekpriigatiprdD ispryolvediribanesal at | ve
privil eges 64 vanhd 1ies. PhetelitcQfiree thed T\MypaGinks: enetiBigperlink 883) A bip&EnkO8d3Ldd USEr'S 1O
;3 ﬁ1 ;Ihgt P;![ {l&gﬁm d-;ml'mﬁ«; éBE"aQ’ sha@ﬁn Onlg anIralth)q;g'luR Lnrﬁxﬁgme ‘it‘%%ﬁhe%t% a linked

rvi e or such erat]ons. user subscri bes
808 to a pufﬂ“i“‘t?%{t‘i' 58‘@‘7)"9"?%@"6%"{’ fodEyer- éé foperfink S‘Q‘B‘fﬂ“}"é‘%{‘i"i”ﬂﬁ IHPEP der  803)
i s aut h&r i zthelapplisation. jArstlection hppertinkesuhimits thakupani seiection tathe dpilicatiors B tite surrere fedection

printer. Thicftaimhl shIE-Warditcd b 16 or D@L O PKtatdh m@naunt i mlelaage idd@nebt$Rg EAcCh

user Ry NakenSEYSlils RS, Bk Pbherd B 5 ARBSLIE, bfiud B0gl Euboer

a user is aut orl ze 0 use a_ part

recogni zes Qﬁ?‘“‘hmﬁ‘h@"ﬁgwdﬁwﬁéﬁ@mﬂ%‘s‘f‘f'?é"“fj’é?]‘hﬂ“H"F”§°"used to locate the

corr espond' ng usef’he Qﬁr&;dnhlfg h%lmlﬁm%zbééor@ am%a;cﬁog% &, hﬁﬁ&p@g&mhetglh§t ration
server)1OV| a aut hori zed

S0 bri M9 onee B bt o il i, o Qi i et e page
docunent s etewpliretion & cxampls fighopuing chy’ efmdwg Prghaspianaintained b p Rumbasips geplicetioed on t he
near est net pesgalf patienteer . 20 The net page system can col |l ect, on behalf of a
printer provider, fees and comm ssions on incone earned through

publ i cations pri nTeeerstemingldes the peyis purayt selectigp $26 ing selectionypeilink prsivstien. Foa prstrmc| ude
adverti si nginfl@lesthe ehtert kf hd#s@tighl Hrewcissance -S60NMEHrRy@diNK1AcEB1io0,Khoughniflthe
transacts onh,{p&ﬁﬁhas ked sabmdem latemésed mymm@&ewxa& Rfn MShSdion il HGRed R syt&Lr 1S the

printer provyi JF net page account 820 whi ch is used to
accumul at e lr’rllchédrgsoml %‘lv?remmﬁag‘mcar@ fr aﬁ%mfsuch as those described in the

precedi ng paragr aphyperifkéztoardss §@lgdig ceméhl 838 whittCla i dghiaR@MBerlinR A€lHEESn and
tel ephone npaher sy, 'mBQgJﬁmP&ﬁ%Ln‘fy%?é rite G d {JCL lt!lglh%)gr d&rs'é%’gs%é@ted% jhyery and

Iocallzatlon settl ngs, |orretr rec , _contalning the
user's encof&# “‘S‘F@’ﬁ‘&"f (ripeinkgd erqup FRg &P piPd 1 @esasintg byppriink bepavior wilh figld i 2hddel 819
aut omat40cal Fhgckbpai Indemalan ahsdgyin tonencsoysviﬂedn ‘sumit| deBE et/ ofe form lyperlok, somayidnt s 821,
W th whiCch enGORERAL R aP@YIRIHOR. St cabitreld BRI suppbrtla AblRENIArd” | itrctioR mbdiBi.e.

user - Spect f | fure kAt Gl il uB@DbRER Bl:20 has a netpage account 936

specific to each prilnter the user Is aut orized to use. Each
printer-specific account is used to accunulate mcro-debits and credits
related to 0.A8 uskarmg activities on that printer. The user is billed on a
regul ar basi s f orA fomydefingt sdoliertidn pgelathd linput fitids|ugth ©@Dure A ralpged set ppettiralgh ¥y appear s
i n the 28t PaGRd hetBge. A fomeMibwlaYiseBid Jubma ble Q\nIOpaBlii®y to biSBIiSatibriRotvae ploganand 35
direct e- mh‘h”@}\ﬁ}% to the user. 15 MAR 2004 WD 01/22207 PCT/ AU0O0O/ 01110
-362.4 | NTE AGE LAYOUT The net page publication server automatically
| ays out the pages foh 8@ach groifp@lemént B8 It B Bdcine Chicfatdiyl It GittinAtedNcoftkinsa set of

secti on- by- Se6LI RN <PASk B9 ﬁo&%mﬁpﬁs ,ea.dsz,ﬁ;atpmarmméofafoﬁn &t@onxl&%ﬁisggg} ffm N

pre-formatt rectan re t

ontent 5. bR B Gth st 3 s Ped i i o B 0 Bt o e o w | y
varyi ng30adveﬂF°LC'Fm Yalye 874t Whese tyomdependyion thel tyedl of fha gpmvespenfliogfeld element. Eusk figlbyalue and t he
ad | ayout akegds il BoRghfalpiiculse ptifiédForm atehed |4 ifobigh Bt Sor€iRiibd @igip@UTH: @mat t enpt
to co-locat g,hRnflidndvh Rdightt ori al and advertising content) such as

pl acing ads for roofing material specifically within the publication
because of a speckassl fodng@atngee s Oemtusl 82 twhigtOindicates whetlicObd forrgs acyvp diozes submhined,

editorial coudRBicd®l BFtiGtiv Mon field Brinkks O formibBerhdd HézRGnde @ lsigRAG oS Rl AL €d
| mages ﬁ’l d gme 1Preacge%)A {‘orm becomes submitted once one of its submission hyperlinks has been activated, unless




then laid out according to various aesthetic rules. The entlre process,
including the selection of ads and the selection of editorial 18dWRaMY, nust
be iterated once the | ayout has converged, to attenpt to nore closely
achieve the user's stated section size preference. The section size
preference can, however) be matched on average over tinme, allow ng

si gni fi cantw@layniee- day variations. 15 2.5 DOCUMENT FORMATAG@e116 he docunent
is laid out, it is encoded for efficient distribution and persi stent
storage on the netpage network. The primary efficiency mechanismis the
separation of information specific to a single user's edition and

i nformati on shared between nmultiple usé¥s' editions. The specific

i nf or mat i onthelppslink hay ity Fsubimiy el agebu@ set.| Anfpry kecomeshveid shea the dser infokes predid form, consi st s
of the 0bj egleBfotnor WhpliGI fdrh Bagh SBiark A B exbiftf Mes us Jp&mtmmgms m&m igraphics)

and pl eces Qhen %‘F érgle'\%e%?( tbeeg 9&1 e&cee%%i@ : nsssrecxHed h?{fgmeEx e the (ng tlsea ve, F %E) resent ed

in the Extensi ensi esheet
Language ( Xisp} s aligegd. b%@w@s %%ﬁhésé‘%:"ﬁfﬁf}sa’ﬁ“%v’@&“"! By bckroyadh el

i ndepend@ent thyrelofanttphge instergé. Ghen thet form\idrdcidia ot frogent font sutingssilyels sllgwedeAny mh:ptah inthis
case i s bei ey EhiwiGSthe BYm & Backvd ¥iQldten is &Rctddd bkl eligl b s&pait. NS enbedded
| anguage codes to enable automatic transl ation, and enbedded hyphenati on
hints to aid w t hEagefermdnstanohis isswlmit(ttﬁ?)gnthmfmaqeceobpeéﬁonen@mndama| mage in
t he JPEG 20QQioNEaM&Y. This Namailibue RNMREERSBor b FRGR a bR time Rri@td Bickided Bore Ct
encodes a 2P .graphic in Scal able Vector Gaphics (SVG format. The |ayout
itself consists of a series of placed i mage and graphi c objects, |inked
textfl d@ obj ect s Arindutis @ptaéd avuliigisiinkt Bixital i6K§7R &hssts ol 094, of yeperpkd sBHKS graped 1 Nput

fields as d@SCeEth?ch%Q&y §s of @Q:dof L@Jl:rm %5 rﬂ's&@éconst@%isa%et oﬁmwmgﬂlex?(:t S are

summari zed in . Ta uses a conp for
STl ot HRETT Bl et A o ﬁﬂw = Fhnfie” 4o drieae oy BhEsEBrEmE 15
MAR 2004 WOhowyiupEigng23.. 37 Layout Obj ect Attri buteFormat of i nked

obj ect | magePosi ti | ec Pas c obj ect
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ID, et dOFi eflﬂaweféﬁlﬁi*ﬁ%ﬁ'aséfl‘éﬂ%lﬁ Hﬁh@a%vlsl)szmeﬁwﬁmd@wmaE‘»FISSrRl BUTI ON
As descri beghneds nasignefl ®nheped. poses of efficient distribution and persistent
storage on the netpage network) a user-specific page |layout is separated
fromthe shared obf hécg'f% ﬁ?‘%"%l‘iﬁ?‘i‘“i“{b°f’]@’f‘éﬁ"§ 881gas ghn Biswq AW Pkl bl i cat i on
i s ready t ocrtse aehoswﬁlmgmd)ﬂtah@remtgag@ el Zong gausennitrug walug torbe Ffigngidates) with
t he hel p of addwaiet page | D server 12, a unique ID for each page, page

i nstance, docunent, and docunent instance. The server conputes a set of
opti m 290 subset sA tskt figlfyas apasspciantd toxs malue 882, asiegve in Eigwres3$. Any dighal ineapwedihannel f or
each subset text#iidls doheasuuionicallP@btrtet H@dkt viadatik handvrilig Yeghition] dndithd bidis Bssigies of t he

mul ticast clapnels ve{walcsamel,g,dmkg re&ogHifoN is utnﬁmmﬁs@@ee GG, TdR&H cD¥.vt hat

| ayout . The sery i ol nt c §t§ré 3)?_ ﬁ out tThat user's
printer via fh¥ °¢=§“‘B£g frvar-ne ?fﬂw%"e ‘ig?ﬁé"“ Fit CREEIPR G i s

conpl et e) nEAten éePéVE‘Sﬂ"LdH@d%héﬂ‘”@tﬂeﬂeeomléhtNOénAWéWﬁ%ée|°?ﬂil=eta°fc%&hnfelhg°m After
recei vi2sy i henpeidtycasieferedach page server and printer subscribes to the

mul ti cast channel s specified in the page |ayouts. During the nulticasts,
each page server “afi#yf fﬁ‘ﬁ"é‘r““é%?‘&‘tf’f%alflﬁ'ﬁﬂﬁef’% sﬁu‘lst"i°t¥’a'§?‘g‘§%3r7e%ﬁ*§‘g‘f“hose

obj ect s r ef @k rapafedina digpanird fgld}s yeis hupmaigdlly verifidd vitipesget te Be idatitg of fhe pwiesf gt | y

ar chi vedt hlepelﬁﬁdraefgﬁdn Mﬁ%@?@ﬁ%ﬁ&%?ﬁ&@hﬁhﬂfﬁﬂ 1s?9ﬂ§é3£b§ated Q&Iﬁsgned tmaét nter has
received a e 0 ich its Qut.s er
fe-or eat es {ich 8 V] lu? kﬂ:e E’ %t§l Ignature ds Fenerated usup q% ptexhu nva{e signa%.re key %1 d:lfp c to E({ s it.

Under o nafPPictiog l)"ﬁ’é‘t a‘ms é’é”) form, Q“IBF isigRate Vﬁ'f‘fi“ﬁ‘f’% ispyupljanderstond ¢ (g, ft’%‘&ﬁ“"ﬂ‘h ey can
be deli ver eﬂamoﬁ@g,dtmnng Igrette, “Automatic Signature Verification and Writer Identification — The State of the

Art”, Pattern Recognition, V0l.22, No.2, 1989, the contents of which are herein incorporated by cross-

reference).

A field element is hidden if its “hidden” attribute is set. A hidden field element does not have an
35 input zone on a page and does not accept input. It can have an associated field value which is included in the

form data when the form containing the field is submitted.




guarter of each page is covered with inmages, the average page has 3 si ze of
| ess than 400KB. The printer can therefore hold in excess of 100 d dﬁ@es
inits internal 64MB nenory, allowing for tenporary buffers etc. The
printer prints at a rate of one page per second. This is equivalent to
400KB or about 3Miit of page data per second, which is simlar to the

hi ghest expegh@drat e of page data delivery over a broggphapsongs wor k. Even
under abnormal circunstances, 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 15 MAR 2004 WO
01/ 22207 PCT/ AU00/ 01110 -38 exhausted-?However, if the printer's internal
menory does fill ‘Gilingt tvemankid) @uclpssistrikealirougtis lindicdtsg dalaﬁbb.l cen 4150 beiadognizetie fobd  Q

mul ticast whgqn it first occurs. The netpage publication server therefore
allows printers to submt requests for re-multicasts. Wen a critica

nunber of requestBecas the bpéyritipctecognition algprivexowrtks trolie’t (S¢. with eces @rthe@ynamics of

re-mul ti casth§per mbident, QJﬂ{eﬂﬁaQ@MbeﬂGe Rdee odptoe@tu&p ogaﬁﬁarl@tgg q&hrrrecegmé S

printed) a printer ca a | i cat retrrevrng
its pag)e5 | a;R/“e) o Jéscratelﬁwnmexp t{harac ers “]qte Bﬂarﬁxi(] glgh ac ac\:yan?nou?a wnter% el}éndent traméug #S\- DEMAND

DOCUMENTS WA &Herflengdens medsl °&'@e¢lmems “P‘@““Wé'ém@é‘t“edc?"ﬁ ﬁme é‘ﬁ'ﬁ‘ﬁd and pap beggneratsd

per sonal i zeh-fondfngtekaryyer ed in nuch 9 0 the sanme way as a peri odical.

However) since there is no shared content, delivery is nmade directly to the
requesting pri nt éPER i BATEH gty st ofd feferce ot s“°’i7ﬁe“r‘ly grokforich &t dy
docunent i srartiowaneleneatld zenn is dpendeddo that tlenjent’s digital ipkstrewyTeady feaigierpreatioh. Ady siroke

del i vert®d VhcRapPendt®®ialdbatte igiRBEKIAGM ishaspbdadilid thebekk GGy Rl s\MgitaCibk sk@fOr mats it as
a netpage docunent. A netpage formatting server is a special instance of a
net page publ i cat i Rsitalgekregrtired imthecbagkerpunchfipdd if interpreted 4s p gplegtion geatpre. [eiramicrivtion edge  of
15 vari ous bMmhek nat obitacis feaddlly n@ipRd & a sclettioh afthe Bigunckdbrobictd Mhdugihe@cnladd CcuMENt
For mat  ( PDFjyenR@hy NBREdE AR kup Language (HTM.). In the case of HTM) it
can nmake use of the higher resolution of the printed page to present Wb
pages |n a mul t i ciblahsamh@isesthése vavidul fen Atehdibiks @ithafnetmgnt ents. |t can
automatjcally include all Wb pages directly linked to the requested page.
The usel can tune this behavior via a preference. The netpage formatting

server rrakeapabibtg@d@,mwr}eﬁmg‘gmgﬁ,n@wtp;m lag¢! uding interactivity and 2~

per Si st ence, ;n/_:n Ay nterne acunent no matter what its ori g| n

and for mat . |-2blest 5\.&‘. d %P"d';"p"&: ftorant docB®OAr formats|fromboth the
: ypgrjin Click t action fo applicat

net page pripn ange; F ‘ " dge of the

net page system fr ogelEidn SEE&RT 5. o St it s&lochonito abplcall 25

Cr ypt ogr aphjforin%ieltiS @fhedkboxD T PhvaRark SENS| |Aksida rusib @Bl 1 on, DOl h 1jn st orage and
intransit,| and to [fagt hent Hesiwdtinpar t | @sn\mmduatatlmlamteacassugmextther e are two
cl asses of rypt ogfaphy-—inlw despr eadfielde: secr et-key cryptography and

1 it ] el at etlassd
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cryptography. Secre¢ -key cr gpi ogr aphyd,g@zﬁat fsﬁfr,,rme Rdigil SymMetric
cryptography, uses|the sane key to enjs_rgr)antretafmb decrypt a nesgage. Two
parties w sNeneg t o Fexchangeirqumsssiatipe ign digitat ik togurreatpglectiom S
exchange the secr et key Publ i C- key crypt ogr aphy) al so ref erred to as

asymmetric crypt tl on kKey
mat hematical |y re B&Yﬁxﬂmlfl msa un\é\xﬂl?se?ec {' achgen lfh saecnon consxsts suv)ll(t USI ng one

key can onl V“"b‘é‘“ﬂfeff’l”y‘fﬁ B e B%tsrfg"dtfﬁ'é Tat ﬁ'é"r“°"l<‘é‘§}°“°0’f’§‘ fmaftﬂew‘keygw% t hen
publ i st29d, prkdickable belr@iont her i s kept private. The public key is used to
encrypt any nessage intended far the hol der of the private key. Once
encrypt ed using t H&w s disia| igk captyed ingxesy Brislioreitipes eyt SpIE PRSI AR 5 ITiPFHD - 30key)
a nessage camsmgted yitighe fofmaipty phtee the fomn i gpbribed tqrthq applicagionk &lis allfysule applimtigpar t | es can
securely exakidggendDodan Gk shvliti B ktect b 6rigial Bavelsidy sicRas@i GEIMNIR ofdardBGELT  Key.

To ensure ttafrtmrs *ae 0B d %R%Jﬁﬁ%h&n&x .asamrostt %,B,r.anmrvm el wik i {}QJ der of

the pri key enerate pt ography can be
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"signature" of the holder of the private key with respect to that
particul ar nmessage by decrypting the encrypted hash using the public key
and verifying the hash against the nessage. If the signature is appended to
t he nessage, then the recipient of the nessage can verify both that the
nmessage is genuine and that it has not been altered in transit. 10 To make
publ i c-key cryptography work, there has to be a way to distribute public
keys which prevents inpersonation. This is normally done using certificates
and certrfrcate authorrtres A certrfrcate authorrty |s a trusted thrrd
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15 the certificate authority can use the public key in the certificate with
a high degree of certainty that it is genuine. They just have to verify
that the certificate has indeed been signed by the certificate aut{ifopag 304
whose public key is well-known. In nost transaction environnents

publ i c-key cryptography is only used to create digital si gnatures and to
securely exethemgm7secret session keys. Secret-key crypepoghae@hyiis s used for
all other purposes. 20 In the foll ow ng discussion) when reference i s nmade
to the secure transm ssion of information between a netpage printer and a
server, what actually happens is that é‘?e printer obtains the server's
certificate, authenticates it with refét'ence to the certificate authority)
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stored in thedigiGiphid dite@nd dat.abase. The netpage registration server
accepts requests to add printing authorizations to the database, so 10 | ong
as those requests are initiated vra a pen registered to the printer. 3.3
NETPAGE PEN!-SECURige/Servas fomme pen is assigned a unique identifier at
time oféSmanuf act Ut BRESASTVE: fformeandsip bF‘EH“'Ier“F‘E’aHQS‘FI‘F“)P%rPMr‘*‘y Pigp VB!t prstiteand i n

t he net pagedirelgprstrmatgeont dsemeneinstagtat abase. The pen 1D 61 uni quely identifies
the pen on the net age network. 15 A netpage pen can "know' a nunber of
netpage printers)® BRPEXeT BRI QR SRl @ ai ey command 90y dupfigete fum command 809 a

conmmuni cat essseworrhcopmynd 9H) @ pet Vo stajusrceratiand 91.erqdwelivay/ pagd gmmind Wilemeweepage t i S
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regul ardey CxGARAGR, & PPdoBhett 3 comBIPY S lnollF RN, FANSIT LS digital Tnk to

the printer, the di gl I's always encrypt using the appropriate
session key. Di giA ald forikcorhandidethe dofrapdadiigifdra Ghsthride. A NiGplicate Tt confhaftiBBidSt Or €S a
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printer sto Sess| or eyer en I ndexe D.
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exanpl e, because the pen belongs to a user who is registered to use the
printer. If the printer is neant to know the pen but doesn't) then it
initiates the automatic pen registration procedure. If the printer isn't
meant to know the pen) then it agrees with the pen to ignore it until the
pen is placed in a charging cup, at which tinme it initiates the
registration procedure. In addition to its public 1D, the pen contains a
secret key exchange key The key exchange key |s 30 al so recorded |n the
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15 MAR Z004 WO 01/22207 PCT/ AU0O0O/ 01110 -41 Although a fake pen can
i npersonate a pen in the pen registration protocol, only a real pen can
decrypt the session key transmtted by the printer. Wien a previ ouhiW\R 2004

unregi stered pen is first registered, it is of limted use until it is
linked to a user. A registered but "un-owned" pen is only allowed to be
used to requeat22zond fill in netpage user and pan 5 regpet/audooono f orns) to

regi ster a new user to which the new pen is automatically |inked, or to add
a new pen to an existing user. The pen uses secret-key rather than

publ i c- key encryption because of hard e performance constraints in the
pen. 3.4 SECURE DOCUMENTS The net page\{\g{fstem supports the delivery of
secure docunté'rifbeéitsﬂeﬁt“asprip%feevl@mamP@@dp@ﬂ@formﬁetusnéﬁwderg@swi nter includes
a facility to pri but wi | nl. on r.eq raQ
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phot ogr aph wheth was captured when the user registered bionetric
information with the netpage registration server, as described in Section
2. 25 WWen pr esenVken a piee stagcesia duphicatedriath Sieldy alueforeasemied tfipld vaines arensipted ip fheir can
verify 18 s adtitelT@mnike.Qickeykmay appesthla©Sstandafy chetkiark fraghid Sand text hpp@rs bSypaskt teaBPaly The

uni que |D OEB%Q%%%MP&HJHEH%& Sighdl o¥m, \fdth b Herbt@E adcliparidd bl smroograpre
docunent, angd sec | Ds are all ocated non-contiguously to prevent
their predi f“(‘ﬂ?s‘ffﬁfssg’ %W%Vﬁ“fgfl% forgers. A secure document verification

pen can be devel omgncm adamkewc&;mahm&&esqtméa csw of/tﬁ'ercb.fras,ssﬁatng dudeRiidstlc€, tO
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corresponding document instance, including who published it, when it was printed, for whom it was printed,

25 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

the designated page server command, then the command is ignored.

30 An application can provide application-specific handling by embedding the relevant page server
command element in a hyperlinked group. The page server activates the hyperlink associated with the
hyperlinked group rather than executing the page server command,

A page server command element is hidden if its “hidden™ attribute is set. A hidden command
element does not have an input zone on a page and so cannot be activated directly by a user. It can, however,

35 be activated via a page server command embedded in a different page, if that page server command has its “on



In the netpage system forns submtted by users are delivered reliably to
fornms handlers and are persistently archived on netpage page ServeerSMAd mj's
therefore inpossible for recipients to repudi ate delivery. E-conmerce
paynents nade through the system as described in Section 4) are al so

i npossible for 5 the payee to repudiate. 4 ELECTRONI C COWERCE MODEL 4.1
SECURE ELEGYd&R6Ihse7 TRANSACTI ON ( SET The net page system gggaudogiidecur e

El ectroni ¢ Transaction (SET) system as one of its paynent systens. SET,

havi ng been devel oped by MasterCard and Visa, is organized around paynent
cards, and this is 10 reflected in the_term nol ogy. However) nuch of the
systemis independent of the type of aflount s bei ng used. In SET,

car dhol der s seirtefl” steibuteteint s regi ster with a certificate authority and are
issued with certificates containing their public signature keys. The

card i souer Bs apumkeivkkd R yEeaglh 0 0T 2 P2 <% O P on Getai s
with the acqui refﬁg’gggjf)mr g’g‘?’_leagll“ef’t.pag&féPr&ﬁ’gwgleﬂ%eém’gﬁeg"%tﬁh@ RART & BTt hei ¢
respective Prd 'V‘a&g"ea“éi“@'ﬁg{"d‘fse‘mﬁ@?@ peopestiss dhs/loggrpls pRes as a Ty bt Ut Besscasepur i ng

t he payrfent pesigidee prodees ecopydf the bage aitesasasf@ fans,atd biton prethdded dopy obthid di@aIt | cat e a

ner chant angf ahdhal d&fora QR abBmAUTRES] ick@brodpthof élamnbucﬁ@m bl EnRAYENT

gat eway. SE‘ol'rahv% .not _yet been adopted wi dely, partly because cardhol der

mai nt enance”df  Keys csnd certificates is considered burdensone. Interim

sol uti ﬁns whi ch Nk Rérait Bingledagthodydkriok @YhendRa Breb b itk ire_ﬁ@éﬁ?&tp&@ pike SRE €T ggd
give the ca C . DAs r ave net with some success.

4.2 SET PAYk?%Eﬁégf%mcﬁcH%%ﬁ%d%%%éﬁgpg?E’Fﬁ { %ap’r?é F)lgbé"'regi stration server acts
as a proxy for the netpage user (i.e. the cardholder) in SET paynent

t ransachl ond9 TheUsartpagetewst em uses bionetrics to authenticate the user
and aut hori ze SET paryfere trebodiR@C helgeeage bninteSas§ Grigle bBtoi0ietadd alfsiptl WHedy@esdad Onet ri
used is the;uRf'sitgdhtp habd 8 ofihrEtRRoY fnfddiigONSi sting of time-varying pen 25
position and pressure. fingerprint bronetric can al so be used by

desi gni ng a*fi ngewrpydfpinteremertion | Nt 0 t he pen, although at a higher cost. The
type of bionetric used only affects the capture of the bionetric, not the
aut hori zati on aspBUTEPEF PHeells'st em The first step to being able to nmake
SET payygents is tQ 88kl the user's bionetric with the netpage
registration server. This is done in a controlled environnment, for exanple
a bank, where t helodmanfeitioncerd0 can be captured at the sane tine as the
user's identity is verified. The bionetric is captured and stored in the
registrati on dat AWAYE e IREYk 56t he user' s record. The user's phot ograph
i's also optional | e Bkt p&dia@ D GherkebntliGlhul G T & ubcfife Alellze 1. SET car dhol der
regi stration process is conpleted) and the resulting private signature key
and certificate arhedginenédctibmmdnhiechda thaloisvng fuldiens:user ' s paynent card
informgtion is also stored, giving the netpage registration server enough

i nfor on"to acdt™aePYHiadogE®M s proxy in any SET payment transaction. 15
MAR 2004 WO, 01/ 22207 1RCpNePRMP1110 - 43 Wen the user eventually supplies
the bionmetric to conplete a paynent) for exanple by signing a netpage order
form the printerprig@eyamebfadbcaasni t s t he order information, the pen ID and
the bionetric data to the netpage registration server. The server verifies
the bionmetric wi thirEeyaagioni ‘“’f’ﬁ%‘é"’(ﬁ‘é‘i"“ﬁ“ﬁéi’ft“f"?"i aadhep Pressingethe pution. [Thy statihy o f r om

t hen on act ¢f aalgcundnindicatesrwhe publistied jt andrwhenotprphoat ii wagydetiveed, BidTo wam awivhentitvansact i on.
5 4.3 MSCROwbRMaNIsmidkd & o Rizh.page system i ncl udes a nechani sm f or

m cro- paynents, to allow the user to be conveniently charged for printing

| ow cost docunent Be belp paRe ispbribugdy ndavhilahle ifthqpyinterds unablo jorpiiey e thislesesuiremprs Jightan d

possi bl y al satshdeabel Qivtedubbbreni@atiagdofts dve the iwaikur sed for expenses incurred in
printing advertising material. The latter depends on the |evel of subsidy
al ready proyided to the user. 10 Wien the user registers for e-commerce, a
network accBunt i'SREVAEED PUHEATNMOBH: aggr egates micro payments. The user
recei ves a stat enBritc Bivige fetjiatony ronn ki reed a3 franoniry! publiqegon exapple &, et di ng
debit B anpesonliztey medhaisnt @rtibanetdagp syytene Aithanghoiewsnd Sfen vl én hetimied knsmotount can
be ext endedndwipaROHd REdhRiRkhES Gkclifdndc@Rogk RS pldkt chRktisdsl:cal s, whi ch woul d
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al so otherwi se be presented to the user in the form of individual
statenents. 15 4.4 TRANSACTI ONS When a user requests a net page in

particul ar application context, the application is able to enbed a15 MAR 2004
user-specific transaction ID 55 in the page. Subsequent input through the
page is tagged with the transaction 117, and the application is thereby

abl e to estwdbisth7an appropriate context for the user' sci/apsioiridyVren i nput
occurs through a page which is not user-specific) however, the application
must use the 20 user's unique identity to establish a context. A typical
exanpl e |nvoI ves addi ng itens froma pre- pri nt ed catal og page to the user's
virtual "shopping cart”. To protect t i user' s privacy, however, the unique
user | D 60 known Inge vmeﬁstepa@ed@yélc@mtlmsi thradvertijingigbrepatcdf & apws mlplphtiomati ons.
This is to psoidred usdp biffeEn Ritchaldpd. TEdditddn chitdvis @@dofalifel Q@RS o &'t €l ating

i nde pen dent L ¥hcﬁ19 MMLMQHI% yci 18 rgl prc%aet g adIE@s goggrﬂg%ergoﬁngikeﬁ E (Q‘&mr%qg server

i nstead mai ntal hs an anony S re atlons en aruser and

appl i cat i on™&ieaders ety giidegerris | D 65, as shovvn in Figure 24. \Wenever the
user activates a hyperllnk tagged with the "registered” attribute) the

net page spagga ser VoA EERdONR ZRfdNP@g€e regi stration server to translate the
associ ated appl i c,am,eee,l &b 84) orf QYR GF neWd stnnce; faeseraﬁndei.@ s pumla;uemaamd alias 1D

65. The ali %S i]hat dellver newes rs]tr SUleu%tngv(vjs tlg?lcathonf are ég:g%teé) lwdalp per[BUI%g'ﬁ The

appl i cation malntalns state "M able to
retrieve us#ican3gredggerggefl jeigherdy &tnewsippligherpg by bﬁﬁe%‘&e‘hvm “gR'PﬂS‘WI é’ﬁ‘gé“‘ibfam{nhe gl obal
identity of wpitatly evs@pond thheditpyd hevipapasSdd msvinRgaginds, Swhilneivi gheqae rRehaatmayeand | f | cat e

and prifoat evesibddd adwt hes K &Mrodr @ hews REAYe, @ bartfon WK b fr1aRP Reitdr G Ao W Sriend Gouihid OW 1t toO

sign appl i Cgtlld%pthtrza er;sﬂactl ons on behal f of the user using only
appl i cati on- speC| FTC T AT orn ITB.tI on. To assist the systemin routing product

bar code (UPC) " hyupgdiphde pliblicafio lsdriéPduppordShe padnenosys&mmmncd&m as velt MR 2004 VO
01/ 22207 PCRL AR b s U 02 BBLLEALANOR, BENL e Ly G, user Tor

any nunber on I's 8SSoCI a 3f W thn an

appl i cat i on*BF ARy ‘héffﬁf’“t ﬂ?e“‘gifésta@ ﬁﬁ‘i‘ﬁ‘l"ﬁf‘% onRa8es eYEOHih it efpertie H“&I“‘f of each
appl i catSi onedverhepitely , to allow it to credit and debit the provider for
click-through fee '15" Ef An_a IlcatlorL[yprow der can be a publisher of
periodi cal subscriH& °'&b6’rﬂ“edﬁ ailypeyse EFFEB 8 PR AU LB PR PREPIPngness to
recei ve t heandgriptiogajppreogiliprd bqrqweatembrime rasyltiggedaily edjtions dreeprintedpedtioend togethetjiency  of
publ i cat i onsingle néksPdPde)NthdGAriohNmbIRRET Kouscllofd tyPicAlQ ERpIdd kheipdiffeteiSntddds©ind Gds bgef | nes
an ordered gxchapgr.Qfiy PREIAISS: REEUERASRL ties. I n the netpage system
entities such as pens) printers and servers utilise a set of defined

prot ocd0s t o cooper ath puticafion) el hhder dptoally selebte$pevific is@tibna\Sdnie séctivds ppbpRIe Syst em

10 Each pr omre Qtherd sppdarl ekl mtdei; sEMonVVBNilaQlE fréin PRGNS %ﬁé TéheREHIIRMot Qaniti Ch t he

hori zont al di,ne U e e fL ertlcal

di mensi on i?dlﬁdgg; tonelfés’ @?3?\% Ime"pr’ %éc "’é"ﬁflsl? |s’ rep r‘e"geL{]q'ﬂ"Y

rectangl e cHA{EPHI Hey ¢ é"aH“&’ﬁé“'E?f‘s "(sﬁ‘elﬁé‘ﬁf‘ P‘P&F“‘Qﬁds ‘h‘h“\f’éﬁ‘“t“is'é’% col um
representing the U:e%ex'c%?ex{?x zﬁe'&%%{&s&ﬁ#by c%%&ﬁmﬁﬂ&mﬁs' aA& o%r!lra%m% X aly gx' sts,
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active, ™M il iTFRE TTERME HORPT Sxstons aéstibhe °“1aie‘hg°‘ eEat 4ufs 8‘°‘t"he’“’tff"8‘f"6&fbl S

consi der ed héftfseﬂadborrﬁ%mow?femees fgnds fetem*ﬁvwceﬁblmﬁ'eéﬂlpm&s »ifelines are
generally cut short soon as an entit ceases art| ate.in a
protocol . 5.1 SUBétﬁQ‘fq’ ‘ﬁ\'lp ﬁ_ y °’R rq?:”f’é?"flé géﬁﬂd’ﬂfﬂ'ﬁ‘&ﬁf of a
subscri pt i oRner fpesicyly fie-@e Dl on if%nuewbmasrsh ardthy a?seedwpon;qn pladvgrtising sitiser  of
users mnay Ssgkigivdiies. bigh, BormaE foivGkie); arlnuipddally (Cadse pacentdggch user' s edition may be
laid o differently) but many users' editions will share common content
such ag’ot ext obj ethf ¥adsrlto pntierally exprpsE pecferency for laree s pfi shorter dricleser ¢ et v

prot ocol t hemmbéroflenga atidles. Ench artidovidealtytwrisdn (o glited) i@ BotH sortiamidény foehus &l sugperi i er s vi a
poi ntcast, putreddg! i vers shared content objects via nulticast. The
application (i.e. publisher) first obtains a docunent ID 51 for each
docunent from an 4Drtislemyyealso tevritten for ¢diiedhin difraitversions by ndtylcnepettedsophisticitior e,

i ncl udi ngI | bfStheCkeud s For dkandple) t@ﬂﬁhqaa.lglerexddeﬁﬂ} kduf@dt VeRRSs, TReQpfrdpRatdABin Kedleéed 10
respon e own

app! i oy on im0 B RARLERL el Siiedl AL i it BECHRE L b D00 o
mul ti cast channel nanes. It signs the nmessage using its private signature
key.




The page server uses the application 1D and alias IDto obt ain fromthe
regi stration server the corresponding user ID 60, the user's sel ecteﬁd
printer 1D 62 (which nmay be explicitly selected for the applicati on MRM@/
be the user's default printer), and the application's certificate. 30 The
application's certificate allows the page server to verify the nessage

si gnature. whey/page server's request to the registrati eor/aedomenofails if
the application ID and alias ID don't together identify a subscription 808.
The page server then allocates docunent and page instance |IDs and forwards
t he page descri ptions) 15 MAR 1UU4 V\é) 01/22207 PCT/ AUO0O/ 01110

-45i ncl udi ng page I Ds 50, to the print % i ncludes the rel evant set of
mul ti cast chiglegifalleeenames for the printer to Ilsten to. It then returns the
new y al | ocat ed pﬁge IDs Eho tk UtUJe referen e Owce t he

application has diStribu s'im“ a‘a 58“““{ a"{l prioitized by, the edito

et ures Fo™
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mul ti casts tphe congmihtoin e Sibdaibert’edivhs. t he shared objects on the previously

sel ected nulticast channels. Both page servers and printers nonitor the
appropr ifat e nul t | 1B SFEHOnsCER 8 PROTOpYi- thedeadsr ey optiopally enpblecoflabogative fering fkis ipbj ect s.
They are t héem agidibdo tracles @fuich hatee siffivientlyria@y lifering.| Bachpoikln tigaiSitalifiks ool colabbrative

struct ures. fikhieSs koM ikl uﬂﬁ&?th@&'&\fﬁﬁ&mfc@ mdﬂu&pmbﬁﬁ&m&wm S to their

dat abases, [ uments. 5.2 HYPERLI NK
ACTI VATI O\I SMMAQ%’SW&?P%&MQ %?‘én ol? t°mﬁ§h° q| nk activation

protocol is shownaridfks Eritﬂ!ilﬁlﬁprﬂaatxes m&ﬂorﬁhfuﬁﬁ ar&lhbrﬁ'&s efRBtivaly BliRAE Sssohlial N a

et PAJN0PE readia By A3 Hsofs QN Bl G Bhuck At il liidid 0. LN near est netpage printer
601. The click identities the page and a location on the page. The printer
al ready knows t hethk Eamﬁﬂppﬁxfnalwhﬁcmemsefehm fabi@, siRNqueladinBqt. ¢ Ablof@bis@pRt . 15 The

printer detgond RESricaltl & hrgbeeremﬁy faEtQ-Qodggtth\é‘ﬂE%hoﬂqgﬁ?ogﬁmt&fng E\nﬁg BRAGRET Vel 10a
handling th be in.its cache

l.ar
Lt e user TRER b BhiAr RRA o o TR s 2Ll Lo JF it ¢ hon
forwards t h@“ﬁ'@ﬁ“&aﬂw 4 qilderegh fprengipity factatcan beyspgified @r@’fefwgﬁfs QfEJe el cI i ck | ocation
to the ge serv a s _the. aedescrlpt dentified
by the g):ge D an egadcralsp ﬂona]ﬁ'v\ﬁm&rgltoplcs og]gamﬁtﬁa: Fe%_en assec%%:h dt%e any) the
click |ies Phprosiesassignsddy Perditoyse] evant i nput element is a hyperl i nk el ement
844, the page serigh.BER Ak an%%étmﬁu%m&mq%%ﬁ@mcm% ap%edav@ﬁl and 1ink

| D 54, and determnes, via net wor e application
server host i"?‘fd“‘feh‘é’"‘&ﬁiﬁ FReqifies P pypferenge for fyer i imapE QT el impeey s path ¥ fhe g onsee 61 ¢t o
obtai n t he efdmeespamdncedtherdrages mEY b8 @elifered phidwhrauatie ie-3tlpveet leointion erwitk greatel, and

t hen aldoocatdpresiofyl obal Iy uni que hyperlink request 1D 52 and builds a
hyperlink request 934. 25 The hyperlink request class diagramis shown in
Figure 41. The hyf}ie“rﬂlqbﬁlée"l"eﬂ}trésfgf Pesifiey by quipdtics, Pafesofimes [4rd Pevgfe ¥alYenye user and
printer, anthcali@éemiiioB& sfekifying Wictdt @ichts dry/ippdriblionetricASdeca AB@ond id timelfaatpage server
then sends s amcysa%r Wiktther thPociRatich Bsidd Y Hnl dahMlhtidn SR REon Hiese AHtentelGe | | NK | D
to the appl Id%\a'e%lﬁ'(?nrl]ﬂleranersfgp beAL LN produces a response docunent according
to application-s eci T ?cy 2%d obtains a document 1D 51 froman ID
server 262. It then, rsmd&d&grmfﬁemsmawtbytp&r wa@gm ma&eaersaaaaary spebtiies L @RAPNSI bl e

for t he 30 99:%%'{&'3{:} ﬁ: eI é;re eXtatlgn Bgtg(?t egld in]%)ges TF’IG J1 accordaagli') anc} lgs%‘ lnli’b%%ld(glsig | ng page

server's ID an reques second page server sends the
hyper | i nk ré‘ﬁ‘tﬁ‘é‘@?a“’ftﬂe%f B8application >D to the first page server to obtain
the correspondi ”%Uﬁﬁ‘gﬁm LQ w@t@pa R(vé ﬁ{ﬂﬁ;noll 1Ppu@l?shed nc?lts c!)rrcﬁagndplggﬁ e&%fu%éqg rejects

the request if tr}g ‘éﬁ gg EE‘I red I rent
appl i cati onP PP S&R °a"°bé‘aé‘°t Biee &P 1“5"(9 ¥ %“sffo%‘lﬁ"ﬁ’@h P"l‘?éﬁeé’ﬁﬁ'é “BRY page
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2.2 ADVERTISING LOCALIZATION AND TARGETING
The personalization of the editorial content directly affects the advertising content, because

advertising is typically placed to exploit the editorial context. Travel ads, for example, are more likely to

appear in a travel section than elsewhere. The value of the editorial content to an advertiser (and therefore to



PCT/ AU00/ 01110 -46page IDs to the application, adds the conpl ete docunent
to its own database, and finally sends the page descriptions to th?
requesting printer. The hyperlink instance may include a neani ngf ul 5 MAR 2004
transaction ID 55, in which case the first page server includes the
transaction IDin the nessage sent to the application. This allows the

appl i cati oRyé gy2208St abl i sh a transaction-specific cont egt/at@nifihe 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 |D 64 to the registration server 11
to obtain not just the user ID corresb%‘di ng to the pen ID but also the

al i as | D 65themblisies icsiirdis phijitt toattakidarga pyibéread repdgny witheighy dqmagsephicser | D, | t
includes the alias IDin the nessa ent _to th | i.catior | |.owi ng t he
application to 9 gt %i’b‘l"fs’%‘sé."affgé'?gggaé’&f’? ‘|t°°é‘ht§6" tdg'g‘g"‘fh’c??'t"f’ ‘ﬁ@y BYPaMT i nk
activati on. pixidity HABNRF TG, REGOESH i ERicEROTGSOId ees gsogevilihafeeal a st roke
on a net pagemutity ad cV@bnR@E DeRRphics Mo @IERIAL @ ipRecciphiens ai welllelikklp t he
near est giet B39E &Ei ter. The stroke identifies the page and a path on the
page. The printer torwards the pen ID 61, its own printer 1D 62, the page

| D 50 and stroke paéws pudisketsamcitprqfiatle psdattie sdvéBing tspicéiea meltrdimensiongl enfithe page
server | oadg,d:N&qBAEEARSE dletaRtit covelahOd dick bEH rddérallid) Bs RAGHRID ibhopralics,

det er mi nes whi ch |n‘%ut '1aﬁ te?m%ntf_s zone 58, if any, the stroke intersects.
Assumi ng t h&4PEPB AR IRB I U EMent is a text field 878, the page server

fappe?.dS. t he_ st rﬁkﬁtﬂegetﬂag:e.,ys&ﬁ,ﬂe ntt}»agc’ pfdélﬁaltlgi sethdr mpiktd3 ke apPtbhistidte nultidifichsibdal O D
Inactivity i.n the zong 0 .ex i e ( ; s pen

and thekgo pE T i’?l“gbg—cgtfmr’ "6??%%’&?%"%%“@ HEGI %Eeg-ae:@g%aﬁ%g%%n er S %/cg ) ,tglr@ Qﬂﬁcaﬁot]f?

i Nt er pr et at EwerpPhiT[fevergeg e sectipp’s radesskip ey size (pE ich rpdegs terfien GeP BB PEY€Sondi ng
to the pen, adething premrtiol) énd esleedds’s dmogtapbit-at ed handw i ti ng nodel 822 to
interpret the strokes as handwitten text. Once jt has conve{;tlﬁp t;.he
strokes to text, Disemerisen ey mefe berepeer SFEP tonsh s iR D "1 e Bquest i ng
page server greildndeta sagbalisesmaiier prespe it thpe soliseparaily. Itigreforallowpix o besgM giglogi ot he t ext
field P4 QLRGWRE VERI FI CATI ON PROTOCOL 25 Assunming the input el enent
whose zone the stroke intersects is a signature field 880, the page server
10 appends the st Fakemle the fyme alyegising ‘lptd cap pesold ingvangingrapeptions tp peverahpdvatisersy oy j o
of 1 nacti Vi twih infiviluaiEresae @agesf rarddbidy Réeyg thel hdverfiserddnof obelrdvepiseg or makey @veraiends t he
pen ID 61 a I 16 registration server 11 for
verificati O%&%&lﬁg{’%&(}%@%&%&%%E%;E%Fdiv%g&ﬁ on 117 64 associated with the form
of which the signaielktpagé syodnthllba apentititg tals: linkek [direatly t¢ firgrildd roductiforB@iomnprrd t he
curr ent pglat 30, eRRhE R her@fre LIS ol Qi THE of RGIekiGidlleN server identifies the
user correspondll’ ng to the pen, and uses the user's dynam c signature

bi ometric 818 to Bemis persinkimation andlrelizatas art apdled quiqmiatisally byypegeeg publicatop cgrerft  has
verified theysdvgitik beRgatol QAR prove iabiirkird br@d cv@igY 6 boti §@Erarhi@d agaplriptiad en >D 64
and user | Dsageéu%gt d%s%gr%ﬁeot:}é ckillGe HEGE it R «ARRGJ FRRNR REELLleffecRE oV RbiRneRI gnat ur e

key. It then , key to generate a digital si nat ur e l(131:]“3ta£1v§mf.orm dat a,
and ret urns '? AR ¥itgdvegising pegiepfor, Bn ') HRE PRYRA Vf'l'sh“g' page gerver. ‘Ifie page
server a8si gamesithd tallings frepbriimiofpdeettisingsevenye, pyblishesy ropp fnd e ehange profitReapel baogyse \\O

01/ 22207 - 47 fitie QketherodittieBR to$ afghgatiatS TRCidRnBilg haregics a8¢ &t arSintbr@edfaryOeneen

PCT/ AUOO/ O.lja%v"éjrti;l;nﬁnd%li%lshgrg,l d%‘la)gpmi%dr':r sﬁm'a&%iéé%ﬁn ;nhﬁ:le%llﬂliéiﬁoni.D 65_ of the
correspondi ng user. i's al l ows a s ngle formto capture multiple users'
signatures. 5.5 FuRVMwatiBiMinpSaON fRRGEOGOL nefpager meblicatipredin derivore cawplat thef adg f or m

subm ssi on F}JiaQJmQrﬁ‘BJ thd ?JblﬁMijdﬂonﬁi Bl arégecauﬁ%ﬂuﬁié&m’ssﬁi'eﬁnﬂn@@ﬁu fsSmodel @ @
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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
placement of advertisements which generate small amounts of income, such as small or highly localized

advertisements.

35 Once placement has been negotiated, the aggregator captures and edits the advertisement and



In the case of a form hyperlink, the hyperlink activation nmessage sent by
the page server 10 to the application 71 also contains the form!|l Qf@mﬂ
the current data content of the form If the formcontains any 10 'Si I‘re
fields, then the application verifies each one by extracting the alias ID
65 associated with the corresponding digital signature and obtaining the
correspondiyw@ogRiobi ficate fromthe registration server pdi/audd/oNETPAG : PEN
DESCRI PTION 6.1 PEN MECHANI CS Referring to Figures 8 and 9, the pen,
general ly designated by reference nuneral 101, includes a 15 housing 102 in
the formof a plastics noul ding having_walls 103 defining an interior space
104 for nounting the pen conponents. THé pen top 105 is in operation

rot at abl y meeandsétchn anetmpgeerd eqngr. COBsporfdinglh dhe fpehlishpriegordsobe. ad placsment ont thegplevprtir ent
cover 107 i Seya@@lbli@ontsévet. WBen@i2 Resaketpablicaich sdr:Blag but kddieusdi'® pemsbialzed MRicatibie cover
107 is al so.,qf , i ﬁ&g i med from sem -transparent

mat eri al in'tglflﬁg;?mte‘gﬁgﬂ'g%%%&%ﬁ‘(ﬁa)ﬂﬁser g%%‘s‘\t/riaféw the status of the LED nounted
wi thin the housing 102. The cover 107 includes a main part 109 which
substanti al g 20 gserPraFnEss t he end 108 of the housing 102 and a projecting
portion 110 which projects back fromthe main part 109 and fits within a
correspdndi 8§.1s| oinfotmationh Giterknd i n t he wal | s 103 of the housing 102. A radio
antenna | 12 i s nhhemér@achlifptdniofrawstahdotior oplivaips prljes gmsmtapserpmert d0iper-gyiedifiiprefile he
housi ng 102 ;promeki@Vnddhg@ads 113 surrounding an aperture 113A on the cover
107 are arranged to receive a netal end piece 114, including correspondi ng
screw t hreads 115wublifdtien uggmigptiossnd pi ece 114 is renovabl e to enabl e ink
cartridge repl ace l;lt.. 2& Al SO nmounted within the cover 107 is a tri-color
status LED 116 on"r‘Hga FHEBERTY7. The antenna 112 is al so nounted on the
flex PG 117. Thegsicadetis LED 116 is nounted at the top of the pen 101 for
good all-around visibility. The pen can operate both as a normal marking

i nk pen and-+as a momatimpkimgesst yl us. An ink pen cartridge 118 with nib 119
and a stylus 120 with stylus_nib. 121 are unt ed side by side wi.thin the
housi ng 30 102. Eﬁ"rféﬁm“f%t?“ f’%‘kp“gléfPtP? i é°a]ﬁ?“6‘m’f%§n '58?‘:%?’ ha%yss(’tdfﬁ UEHPb 121 can
be brought fifrmgsierds maintaipedchhi thogslevant aqpgse poticagign sertfe net al end pi ece 114, by
rotation of the pen top.1Q5.. Respective.slider. 2 re
nmounted to the in C?:IQP a?‘ie?j'g%mglvf‘gd?é"r?s tss°? v ‘ﬁ%‘si%?!ﬂ?%}é%éétg ?é\v}'g{llgé'% 41fwgt at abl e
cam bar #&  1ommylate differens pserg inteapsts fpthepurposes @ eqopmeiaiens, Aitepeh 4 =8 tPifiged to
rot at e t her ewvhdinining héngle @statoatve @herigXEctor indspandbetdy ofany mrticulap Biblicptiop, Ithere protwn of a

slot within rttaaﬁs »W?h lijsSnoJe%JactQJl totnhﬂtaiﬁ QE&M ve&dr for Muﬂlmtib@mﬁi ) lil&?_ﬂo Rk 128
S| | der

projecting from bl ocks .12 nd 124 fi.t . 22207
PCT/ AU00/ 0171 1‘%”— BT vﬁw’[“h% s‘%f’fﬁgérss?%?' ° 1% .pUb&m_)rnot%%? T on O_%th ﬁsééégggn} parr el
125, the s idifesent pyblisetioss; ad g pshicatipn s likels\joawaptde prgsynd s viers” callshgmptivs EEPE Yoo R ¥ o) ect

ei ther 2Oe peanoMmielyalideldd itobrang,tnpt toibe fount elfeRtierep Gellatiottive dityning Yeetorhist Gerf@Qaljon t he
met al end piGeRinchbehe rfiVant RRge pidlcattaseredIr €€ st ates of operation. By turning
the top 105 through 90 steps, the three states are: Stylus 120 nib 121
out; 5 Ink cartr Compet dediB inciphlinglride, graet addrepssdZIREPdetsiate, cpysiey: telgpbprenpiehers. BES ni b
119 out nOr ghbal bylhsturd, 263 afdinBintdired bylabtpagAegisegionsavdr] ex PCB 129) is mounted on an
el ectronics chassis 130 which sits within the housing 102. The second fl ex
PCB 129 nounts an Pleseiptian ereferenger) inplgdingftope forraysptitisp, dees prdrtimesy we)likewisr eloP 81 f or
proj ect 265n aiinfinédiethespiiefvace. An | mage sensor 132 is provided nounted on the
second flex PCB 129 for receiving 10 reflected radiation fromthe surface.
The second flex PE lqoplipatign efgdvsitingrelios.pn the dacalityrindicptid s e P93 4% Whiec h

i ncl udes an theRargetingnSadvettising religrvd pdRbnal inforaptiow suph andped ofbirthoaquderoharial stapsh ingpme, 34 f or
control i ng RR&ERLRBDbr qhaiBivD&RRvathdd such adge Rt dndficolt @K 135 (forned from
noul ded cl ear plastics) sits within the cover 107 and projects an infrared
beam ont 0 t he sur fFerctiosaedrsy who eshapesstoj rae epsrsenplt informptin ifrepdertigeenrimoses 3 Power
suppl y B0r eSinfddfiof 8 aRGHhed b the GRARAORDIYe Segiddhtidnli@ves @€ B hsdhdeaX sultCRfotid@n,t 0
battery cont / I ; Al DA Lolprddme. 15 A

t erm nal 1383%%%?1%%‘3;%%&%?%B{E?g%ﬁ%g\ﬁ%%%%m%%%%Er?%}fﬁ% cam barrel 125. A
three volt rechar geflbies pdogirittas applidaBéh peavide amfi apghticaiontidwesigaalrits dyanunigle idédifier n
contact W th,§ RenDak tegibokids e Afainins A relbtdAHES te@bn GER hOMAG ilCiGhutes 31443, 235

nmount ed about the second flex PCB 129 to enable recharging of the battery
139 via induction. The second flex PCB 129 al so nounts an infrared LED 143
and infrared photodi ode 144 for detecting displacenent in the cam barrel
125 when either the stylus 120 or the ink cartridge 118 is used for
witing, in order to enable a 20 determ nation of the force being applied
to the surface by the pen nib 119 or stylus nib 121. The IR phot odi ode 144
detects light fromthe IR LED 143 via reflectors (not shown) nounted on the
slider blocks 123 and 124. Rubber grip pads 141 and 142 are provided
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35 buffer arranged to store digital ink data for approximately 12 m nutes
of the pen notion on the surface) and 15 MAR 2004 WO 01/ 22207 -4@ ﬁ@#ﬂ [ﬁﬁ
transmtted |ater. PCTI AUOO/ 01110 The controller chip 134 is nount Qj 1Whe
second flex PCB 129 in the pen 101. Figure 10 is a bl ock diagram
illustrating in nore detail the architecture of the controller chip 134.
Figure 10 aveounrhows representations of the RF chip 133crhbsnoiiimge sensor
132, the tri-color status LED 116, the IR illumnation 5 LED 131, the IR
force sensor LED 143, and the force sensor photodi ode 144. The pen
controller chip 134 includes a controlling processor 145. Bus 146 enabl es

t he exchange of data between conponent&8”of the controller chip 134. Flash
menory 147 epdd+ HorSepiraies PR aldigishariva spécigickind afdpplidasion proxidercandid mybjication idla gi t al
converter 148idEndafdppiogied] t o convert the anal og signal fromthe force
sensor photodiode 144 to a digital signal. An inage sensor interface 152
interfaces with tﬁ?é“l%ﬁ?j’emséﬂrw'b?ﬂzqdmmWﬁm’aﬁsﬁwptveﬁozdshmwt@mﬂﬂswand base
band ci rcui tny hidberaf @erfifo 3@ iti EneH uskal B o bisglel dethuipfides @t §d), tdwhich periblicalphbligatidns3 Whi ch
i ncl udeg an,Rherifldl G}Heitaultlmst?ﬂg pBJt:ed B@&%@Br@&aﬁwﬁﬁ‘@ tﬂe?ﬁﬂt&p&u‘aﬁgﬁ WﬂlélQhe%QplpeCt ed to

t he antenna, e contro rogessor a res and d

| ocati on dafnﬁm‘ft’%ﬁ &Y KPS kt“ﬁg’h‘@ﬂ“ﬁ%&’é 2% haf H’é‘ 'Fzﬁ‘g én'gg’rfged‘?‘“ g’?““ noni t or s
the force swEilspp Pﬁ‘ﬂ‘él"fdmsdee'wi‘ﬂf&l‘:’ I ef iyt Rotticplag PreteLEwst?i@solvz@!te IBridentiig,  and 15
handl es shoteluirtdamig @sef Baialio {2 @EFMRE BAbving BdmitdisRatilyd y@ivilegesl 6%onltte Pt @llowsg thd 53. | t
is a medi umgpes :&s&ae&& uders AN pritke Mbks bty B4 RGBS it B DleeP QG E S Ristrarl D€
process 145i ‘g} trc;a,nscel ver conponents (transceiver controller 153
and bas@banBVEFE °’ts“°f§ ™% nage sensor interface 152, flash menory 147 and
512KB DRAM 148 arwneh muse.gnuaénee;isdsrtb aapuﬁﬂcaaalsev @Qﬂtbﬁsﬂérh(ﬁ &eﬂ%h&uo & 903RF
S?g@?gggt 3 O{siauﬁ‘- CAed t%gnru% toasFem?%ﬂ_:rmtqnor ﬂ%su.%)erh‘s &egtﬁlgpnnter Tlus au I;uo(;llzagon ca nglofq{fepl xel
CCD (such a®¥&nshyrthejper. E?%asafc’@uhﬂmﬁem'tr@%wr ?“aa En ééltei“f‘ﬁ‘l? tsigls P ateh, and is
descri bed i mtherizpbper a ieyticdld prior, &en the plintdilebugszcay ofile Gatspewya) R Nagayoshi, and
M Ozak|1 "A I'mm 50k-Pi xel I T CCD | mage Sensor for Mniature Canmera Systemn)
| EEE Tr@hsactions 6ﬁ"“éPé‘c‘F"r"dﬁP%f‘eEiﬁ\i?f{fﬁ’g"dmﬁ/ﬁﬁ“tpf‘if? mafsigdy @ particylarnisteae; 2000)
which i s i negrpir svedviateaNSip deysupleder ence) with an IR filter. 25 The
controller ASIC 13 enters a scent state after a period of inactivity
Shen the pen 101 & Seriguien fosdul wheragih s s Pt oveit R sivist B o

dedi cat ed chindatiage deg@enigiencousteradiviingd¥el bropizing fighe senvepismly printeh prothengdresichetratel 4 and
wakes up thgiseontrol l er 134 via the power manager 151 on a pen-down event.
The radjo transcei ver conmuni cates in the unlicensed 900MHz band normal |y
used by?%ordl ess TherepatorHes cangtliecy|op behaef # Rristespravidert fope and omirgseions etinpmel Gz

i ndustrial, cased brotgh fpitdicasions] priviedibrcdd prévidSNe) prilierin Bhch memeUsreinchidd adverisog @8y

hoppi ng andcn@mmgs rem cdﬁﬁuﬁ&ungﬁsmsn@ BB tededr BE PriafeRf wRedly BELL QRMWAI Cati on.
In an alterpative e row nment) the pen incorporates an Infrared Data

Associ ation fl r&BRSm terface for short-range conmuni cation with a base
station or netpagmchisdrAkcHas a hetpagd adcbbhd AEWhiANIDRE i RBUmulatt BRrofaétits ah drediiCl UDES a
pair ofysort E&gqm!,se ARERLELH UBLELS, ggpa%h?Qox}mQ &eaﬁ #19 runﬁimgmmyqdﬁs hdie pen

101 axi s. e acce eroneters 190 are.shown iIn ures ghost
outline. ‘FlSPhRAR RTabe) £l P‘ﬁ?’?“f"?%‘(ﬁ?‘“qﬂﬂ’:"lglpﬂm’@f‘%‘fiyl leagatior ey géw?f‘yﬁ“'a‘?f‘ of the
accel er onet efrbiemeirigisopds 817h fogtainipethrclisere ercoded signitere B8 nfingeptint &9 s;e rrdendwising on

Wi t hout ref asseinme amm&uryf:ﬁﬁemédoﬁjateismnut AYSHT pytheatdaiaGocbla® sh10 Gl wigdh et @ags to
be sanpl ed @Jnm?melp%gmh Each | ocation tag ID can then identify an

obj ect of interest rather t fan a position on the surface. For exanple, if
the obj3kct is a useddiibib @ isacifidhppige RicRiITRRS ulsfhas SnepiypmoBdat olupdian) , t hen

Ej hree‘é ?lg IDdfeafeace R &,agaf.s a%nieaa oM Bkl fRnel:RSecife Rlofifs Bka & DBunhd tlcro@bi@iENt  Can
I y I

cre: 1 retlate% to thp user’ seactlevgl%n(;[n that printer. The user is billed on a regular basis for any
outstanding debit balances.

A user optionally appears in the netpage user directory 823, allowing other users to locate and

35 direct e-mail (etc.) to the user.



The accel eration neasured by the accel eroneters in each of the x and y
directions is integrated with respect to tinme to produce an instesnﬂmmps
vel ocity and position. Since the starting position of the stroke is not
known, only relative positions within a stroke are cal cul ated. Although
position integration accunulates errors in the sensed accel eration,
accel er onetves s1/228b7t ypi cal |y have high resol uti on) and pbeatidomengur ati on of
a stroke) over which errors accunulate, is short. 7 NETPAGE PRI NTER
DESCRI PTION 7.1 PRI NTER MECHANI CS The vertical |l y-nount ed net page
wal | printer 601 ie shown fully assenbled in Figure 11. It prints netpages
on Letter/ A4 sized nedia using dupl exét 8%s" MenjetTM print engi nes 602 and
603, as sho¥h i n INBLUGENTRAgBLAYOUTAND 12a. |t uses a straight paper path with
t he paper 604 pasis megpagchpublisgian tekver agpiticale dhypout it pegesgefrved uGPL pasondli®03 whi ch
Elri ng bzt h .a{:,lciaﬁn Qh Baeogmcc@h rmls.lt memgﬁlauv)nri;emenfsmwl itnql_cel mnf ar%-wt{ladf ul |
eed. An integqr i ndi ass . ies a strip of glue al ong one
edge of eacgmf)'gfs%{wégfe@cé‘ga?,the%aﬁebg@\ﬁeﬁlag’?%mlﬁcg&egdhere to the previous sheet
when pr&ssed agaiThs hdverising Hiib Sor Gls@idnan B dohidvatd wilbGwlagl vaHakgLHIRAKingOdsds ki Ch can

range in thj . ; . . The

r epl aceabl eﬁﬁﬁ(&ﬁiggf {%ngg‘%o Qg@%&&ﬁyqﬁﬁyﬁﬁﬁxg&%gﬁf%ﬁgggﬁﬁﬁ T ‘ﬁ&‘%‘ﬁ} dupl exed
print engi nB&™* e lo53aey td gfitorahaad prlugrising gntenty syhiahpjeciop 8 for yrafing st ve) and
cyan, nagenspeeificajiip vithinthe piilicatida besavek of aspecifeatireiomdogt-yooFrigiéroefing tepairgige al so cont ai ns
amcro air filt in a base . ding. The mcro air filter interfaces with
an air punp 638 i%ﬁ'% Pferia ‘i‘f%te“b’}’F‘i[ﬁ)idg‘f’ rl]\gll“séf’ QSW& fexteanppssocfqiad dmages R RCSE | { or ed
air to one Pmiainoyeeraring o vasieus geathetic thlesgr ess of micro particles into the

Menj et TM pri nt heads 350 whi ch .m ght. ot herw se, cl t he.printhead nozzl es.
By 2o 1 neor por t e iR grobkl Skl B bactlon &'abl AfadsBlor dSubh DHOEIBO72 O
|ife of the'eraedPrrer e dayeut has canpereed: o gttprpg togmarsoclqsehipachipve dhe yer's tted Gosfiqnrsizeige. The
i nk cart ri dpeferénse. Thefsestidnizer perdeyeade adp) lowgver,Od engtthedwntaberqge ovarpizne,iatlowing eignifioat Nt i Ng
and gl ui ng 300G pad8ss (1500 sheets). Referring to Figure 12, the notorized
medi a pick-up roller assenbly 626 pushes the top sheet directly fromthe
medi a tray past a paper sensor on the first print engine 602 into the

dupl exd® Metf et TNROSEMENTF FORMARad assenbly. The two Menj et TM print engi nes 602
and 603 are nountee thaflogimenys i Strils enppdddifos effientydistributiondnd pepisfeitgtorpgaod ®h  al ong

t he strai ghieppapevorpat h. The paper 604 is drawn into the first print engine
602 by integral) oweredﬂﬂgi_ck-up rollers 626. The position and size of the
paper 604 is sens@fPEPRY Fhfiercy Fraw@im by hteparrtoncad infRuprtiensspeciliy foat 1ingle UpeEs prj nt ed
si mul t aneouglitign indinfaingitian shatedigtwiean nulkige w10 editeast The gredfic irifeemationensistddf e paper exits
the firzgt Mapieint Mokt idfrm@BOdoRBes BOR: SbfREDGRicRhS Blge RIout ML iRMdiRXindgesS PI KE
wheel s 15\ ga%?qé}:eso Qv22207 PCT/ AU00/ 01110 -51 (aligned along the

st rai ght pagé’r pa %5, WA'ch act agai nst a rubberized roller. These spike
yvheel S contact thEtex_Et\Aﬁici coxﬁd’ixis Hx'llﬁﬁmﬁt_ﬂﬂ {ea Epreamiad thﬁH'Hx@exﬂlHE Maﬂupflﬂ@ﬁhgl e pheet 604
[ nto the Seanpthe Bithle TiRtel Vangld0 (00F) ORE: prfSRLCHLchl Gonkfd ol QU Bk aNd 122,

t he paper 604 sses_ from.t he dupl exed print engi nes 6 : 6 Into the
bi nder asse’r‘ﬂﬂ’%‘%ﬁt@§.§ﬂ”{'f‘?é°“ﬂ?°lwlé tfi‘é’ége“‘bgfééf’g‘%h B cReedTPeins BOEL B 8e BYitke wheel
axl e 629 wi Thy text fobient sonsaing emibeddsd langupgg| dodes tey qeibley Mweriati trangatioh | sad gfeddedni t h

spi ke wheel pp@mbondinyBrERNitRgaysgraph fomatiingd| ue wheel . The novabl e axl e/ gl ue
assenbly 673 is nounted to a netal support bracket and it is transported
forward to inter fAfdmepphisst epndes Pinet Bge E*)éﬁéweW':\?frba*ebceaws“eﬁw&ét%-n\ of a
canshaft. Agrépbipetjcatescodtd 2DrgrapignigScalablelViegor Capiih@VG) forhite gl ue wheel assenbly
673 consists of a partially hollow axle 679 with a rotating coupling for
the gl ue supply hisBywsYtelicprsiss of p gerips ok placed impee Cf@é’“@??’?’“"?%“gﬂ“@’ ®iFYs connect s
to a gl3fe wheeh whishiexcibjectlon hreriaks imd dipuy Geldy ys desaribed dbeve, yindxeteimank regibns.Obigh r adi al
hol es. A noi.fadbReuRistgna®8@in $ible’ Ot EutulEa Ghnphe: MR Qhtdble W bificiduisRBRGA NG at
the front. PLyoting side noldings and sprung outer doors are attached to
the metal bracket and hi nge out sideways when the rest of the assenbly 673
is thrust forward. This action exposes the glue wheel through the front of
t he nol ded housing 682. Tension springs close the assenbly and effectively
cap the gl utablfaetragnlayeyt 9hiertsods of inactivity. 15 As the sheet 604 passes
into the glue wheel assenbly 673) adhesive is applied to one vertical edge
on the front side (apart fromthe first sheet of a document) as it is
transported down into the binding assenbly 605. T.2 PRI NTER CONTROLLER
ARCHI TECTURE The net page printer controller consists of a controlling
processor 750, a factory-installed or field installed network interface
nodul e 625, a radi o transceiver (transceiver controller 753, baseband
circuit 754, RF circuit 755) and RF resonators and inductors 756), dual
raster image processor (RIP) DSPs 757, duplexed print engine controllers

-~ o~ o -—~ e~ O e =~ AR AN 4 r NN AR A 7 = = o oy




The controlling processor handl es comuni cation with the network 19 and
with [ ocal wireless 25 netpage pens 101, senses the help button 004
controls the user interface LEDs 613-616, and feeds and synchronl zes 7[PI
RIP DSPs 757 and print engine controllers 760. It consists of a

medi um per f or mance general - purpose m croprocessor. The controlling
processor #e®owammuni cates with the print engine contretl/gu®orad via a

hi gh- speed serial bus 659. The RIP DSPs rasteri ze and conpress page
descriptions to the netpage printer's conpressed page 30 fornmat. Each print
engi ne controller expands, dithers and 7prl nts page inmages to its associated
Menj et TM printhead 350 in real tine (7% at over 30 pages per mnute). The
dupl exed pr|i ntavewtgi ne coddtrimite ers pri Rermetefh gi des of a sheet

si mul t aneou ;m —gﬁﬁt;ep_pm_n.t_-er-g-f-ﬂﬁ—gﬂﬂ&-u)l |l er 760a controls the paper
transport nit glcrsage—HEeggiggnet9n with the master QA chip 665
and the ink ram a“ Bjél?”lbp 761 JEEG?‘??S priter controller's flash nenory
658 hol ds the soft hit 6Bjec SV ocessor | 750 and t he 15 MAR 2004 WO
01/ 22207 P adfowib2 DSPs 737, as well |as configuration data. This
is copied tp main ngemery 657 at bogt time. The processor 750) DSPs 757) and
di gi tal trapnsceiver Optiondiexiabjeat!D ver_control l er 753 and baseband
circuit 754fYeayink nT’sp'lig' at-ed—i-n—a-sifrgle—eont+9l | er ASIC 656. Anal og RF
conponents (RF ci r clipdictompadiet RF—tfesomators—and inductors 756) are

provi ded i nfFgg cnrp 76ZF The netwonk interface nodule 5 625 is
separate) s nce net pesringpri nters alll ow the nefwork connection to be
factory-selected oriZéree| d-sel ected} Fl ash nenpry 658 and the 2x256Mbit
(64VB} DRAMMBRMarks Eeneg off-chip  TFhe print _emgine controllers 760 are
provided in separate ASICs. A variety of network interface nodul es 625 are
provi ded) each providing a netpage network interface 751 and optionally a
| ocal conpuper orpdaemewPbilstrishieN f ace 752. Net page network | nternet

interfaces 10 i nCAsQ@s@nb?QE&c,r@%&l M@&Jnﬂdlsﬂbmﬂﬁ an@%@r&ﬁste(t“F Qe &aﬂl n@pa@pdems)

I SDN rmdens %.aus pc %})a Outl se aratc ﬁog&sq)grl:&/o %s’to“g}h'lél;tre?egs an
next - gener a TOR CETTPET S P8t &1°8 Sh ranscer v ) Wi Tel ess | ocal | oop

(WLL) trsanscei Verhen b Q6adkbed mnexntnais Ry lo'be biktebared, BEReplR GiblilaRa sl MbcathOr t )
10Base- T ang m@%@?&‘ﬁmg EEJR@J 12,a, uyggnﬁtgrctac?gcge agQ In?tJn um"e%rg%nd(da h glw r e)

and vari ous_ energi ng networking i nter Rt er net connecti on
i s avai | abl &S5 the | ocal network, then the | ocal network interface can be

used as the net paﬂ@ se.WSxt MJ&S 1’§et of‘%ﬁ&&eﬁ@ﬁsﬂsﬂ? the s}ﬁg& Conlert NS G &tes Ehulfond
conmuni cat es MHz

se cordl ess
C ol Bphomos) St A P HA Ay o oot Y i S e St se g Pl g
scient il ¢ aideamnid shersd coptenosyd ty Satdayous b seres benfrpintepstbrpehyisdyplayshtg thetrwetr'e ol | i si on
det ecti on t prinf visvhe@gropiiate@ligh Gfverd & wiek BEpoROITHY 3 c@plefe, OrilticadthiRe shardd Bdnfkt on

control | er ﬁtplptct}t?@lh!@{elé H&Qte&%etuep%m@ﬂt laEtI dJa& &k B@mteﬁ%ﬁs%ts% hOfidclst DA)
interface chr "“from devi cgs such %Np?elt page

caner as. % ﬁptcgf%‘a\flh ge M%B“’I’?gﬁ‘f "1F°ﬁs§ B PR &7V VL RFTZTH P hterface
for shor t -r awgcest ettsmlmccoatettmfewidttmbygtamtaathygﬁ%ﬁmmg Sy PrratdrpEhivetis. 7. 2. 1
RASTERI AT tebdivalykre RiRub[rd BareQoatent.t he mai n processor 750 has received and
verified the docunent's page |ayouts and page objects, it runs the
appropriate R P sYftafEnre hi‘ir’i“f"f’f%"lwpg’“‘?i‘)"?"’h‘cﬁ%P'ﬁ"le‘y‘BSF’@"' theprinieietens %o each
page descri fily-opulaghtystoniicesgeizdadpastter i zed page |nage The mai n processor

stores each conpressed i mage i.n nenor The s est

| oad- bal ance nul tl? ‘f’é"“ﬁgﬁ’g“‘t‘sgmf “?‘1 REpter RURS R f—9t°t‘5a§fh§’tn't1’)’2bé dﬂ“”"}é,\gp’ﬁ?‘ﬁt"%a page.
The DSPs cappage Wayhpabest@ewmmwesrhnveasamahb; tize afless thanr#POKB. Tk pringscaer | zed
pages @, ihErefGERRY iéxcesddE 10DRA Fages inits GRANGIMB ddtios, sRbwink!f@ Gyhpdd BardrRAS t O

pot ent i all y TlR?)QJter Bﬁg atLLtr!ltcl: &f%?etp'agg ‘Berm&ﬁl '['En?‘ﬁ tmﬁrvh&xl tQ 900§.E gxr a%calg%u gﬁagée%ata 30

Watermark regions 1 n tgegﬂeft tron are rasteri ze

cont one- r esBT HffPb ﬁh“ﬂ‘l‘s st’%‘?féﬁ ﬁ’él’b"“ﬁﬂie 8ipagedatq ey ae bf/’“‘t?b“ﬁﬂﬁ“&’ﬂ‘s ed to

negligible si ze agych Wl aktnta@a@:ﬁmws suc bs thmegmmeépap@q% Mmm The

i nfrared (I B% ?¥ ableotortlpn?sh ep?te B%gl%re%ae Emal n?(%ococememal ta%fugaac: S at a
density of AboUl “&1X per i B °ag° ERCotes 1 et TBF° 891D, and
control bits, and the data content of each tag is generated during
rasterization and stored in the conpressed page imge.




15 MAR 2D04 WD 01122207 PCT/ AUOUJ 01110 -53The nmain processor 750 passes
back-to-back page inmages to the duplexed print engine controll errfGM Each
print engine controller 760 stores the conpressed page imge in its [ocal
menory, and starts the page expansion and printing pipeline. Page expansion
and printing is pipelined because it is inpractical to store an entire
114MB bi - | eweb/2MYK+I R page image in nmenory. rJ T.2.2 BEi/AGokNG NE
CONTROLLER The page expansi on and printing pipeline of the print engine
controller 760 consists of a high speed | EEE 1394 serial interface 659, a
standard JPEG decoder 763, a standard G- oup 4 Fax decoder 764, a custom
hal f f oner/ conpositor unit 765, a cust off t ag encoder 766, a line

| oader/ f or nevhausted. unit 767, and a custominterface 768 to the MenjetTM
print head 350. 10, The Bri nt engine controller 360 operates in a double
buffered manner. XRAFTe! SRETISEYEeTAEmImgY dory i 1y Ben Blermtey il be ynabletomakensyy speed
seri al i nt epffaguliticag3ben ittfisbocpyrscThe uptpade publicaticd eclverthegpéord aliows pentbrsfia setmitBigvehs 769 and
passed t hr ofsgid-mil@st Whéita cRiREY inBderGOB4ubst lid r@EiveR b e ddCoccuf Geerldd R-nRBEGs has
finished pr ihg‘éoirél;?mdiﬁg%eﬁ’ §.J Ust loaded is printed while another page is

| oaded. The first stage of the pipeline expands (at 763) the

JPEG conpressed oot 0doemeh/¥ Iridted,yaepFidter 4n podipadndact(dadlicak Gy dink@y fetiowhg it

Fax- conpr esggdaitsahddé Rl BbAfkelbva¥ flge seidddd renders (at 766) the bi-level

net page tag layer according to the tag format defined in section 1.2, all
in parallel. The second stage dithers (at 765) the contone CWK | ayer and
conposi tes f&t 70MyDEvaND DgcuRENYe| bl ack | ayer over the resulting bi-Ievel
CMYK | ayer. The r¥hkspp petpage dpfumdniiy wiues@i/hikdeiniRd,digin i atrspnalized bind fdéligared dh rawotd

format t10©d (it sahbWy sk @ perfdidal) HbwGer, Glacel it i ghaedd TRt beicRAaEkdd BRctvitama Set of

l'i ne bufferg .M indlido8s Ge binificBuf fers are stored in the off chip DRAM
20 The final qugtagetpri nts the sﬁ? channel s of bi-level dot data (including

fixative) to the Wenp shhépapsdonaninen ebqpddd ov HemaddNiEis it psdblaRAd] addticdefivaee 768.

When sever alis PlickigthteSRPigh iRy dedr WESrerdfills RES: nuﬁagddolclpneﬂm ke foﬁr%ﬁing as in a
dupl exed configquratiaqn, t sync signal

hey are synchronized vig a shared |'in
770. Only one pri sﬁgtcme“r‘ftﬁ'i’cﬁ%&fg?f,ge %‘E‘h‘&’f Sé‘a“v’i%‘&“?"f‘%%é%% ?‘fﬁf‘q’ﬁé‘g"t"vg‘f’%"gf ave pin
771, gelPer ava®s fyrmey Jopument forpatss inglyding Attopejs Borelle PasumentEoprati PPPnend Hp®riskhe pri nt
engi ne cont Makip ingudgeQH DI IR ihé)@se af HTMAL iSaeRdle 3¢ (TEHe BigHaT resdiutidn 6£@He primedpaldd ONi Zi NQ
the page expaRsiWis fRd il SREQERCR e L BEY oreRART. A Lh:RGhati G el RERd 350
via a | ow sgeee% StF'iix'ak?Jtonrse qu7 %a ca,ﬂg cront r(e)l | }anq, t he sge %x)gr notors 675,
676. In t heP 81/ T%YJBFYP CHEVEI fopre TR BT S AR i PHRTVISF via A PFT print engines
each prints 30 Lejfnl QhpapASRRniRCHErvE fhids Qrafthd Melpasd) GendvdR) GncHliifiP RSk Ay Qha t e page
(11 )20 gl ]\;v/elrsrs]tgncé’i,l a\!a{laglg ol zgit Ete%ﬁt d§:‘ 8 tk l_oizmaggr .\vvl’-]n'a@l% oridltp In'd folrrpat.tIth% z wle Qoy ersions
of the netpgﬁe printer) the two pr|h¥‘eng| nes each pr|nts_§f T'&tF8r pages
per ninute HfERYorRE GHET forhothhn dtrags Pefter {94 Gie B5ippge PaRBSRYer)and hides kngydpdgs of | ne rat e
of 10. 2 kHzthe sFp@sestim froem Wehseess.are wel | within the operating frequency of
the MenjetTM printhead, which in the current design exceeds 30 kHz. 8 USER
| NTERFACE D} AGRAN, TI ON Each application user interface flowis
illustrated as a collection of docunments |inked by conmmand 15 MAR 2004 WO
01/ 22207 PG4 AWOHQddidpuyS_ arrows. A command arrow i ndicates that the
target Zi\l',OCUITEI’lt Iéw&%rk%; ﬁﬁu&%%o gmt]; ?%&‘!ﬂlit;ve %on&an& go%ef sRFaEcS:Eh rl}gtragsl ,e and to

cor r espondi n% command button on the source page. Sone conmand arrows are
| abel | ed wi PRHEEPPFEE &L tERHEITY I ECrarariatrs By Braephel widepread)use: secretrkerat j ng
t hat any on®yrigraphhaad pablisckesf crypderaplynThe petege octvaloses bdtteclassesofatptoglapbiment t o be

printed. Although nultiple co nds may | abel the sanme co nd arrow, they
typi cal |y have 5%5?‘#% f&?ﬁgagllygfgg‘ég‘i“gé"tags.y'“’i“??"cafﬁ'ﬁtf’wyt 'i'sﬁ‘r‘lh"f"tr!p‘;ﬁ? 1o epeyPy
i mportant t#d éRmt p mefesBes Fvopaticseishing ieaxehangemesiagst srst first arange] toeourgheeychangthans .
Docunerd0s ceaitkiyn printed i nformation, as well as command buttons which can
be pressed by the user to request further information or sone other action.
Forms, in additi JHPUESYISEPORAPHGRIP PR edio s aymmeltrctpmisitPay)y usss wenengtiendieys: i nput
fields whi clhearieyhae hitieingically slated/in fubhe waphat any Tessage qperypied ching brie@eySanstleba Wi t h a
Sﬁ-t ahi NPUt  4¥E:GHRa Qiin fBe othdr ]lccegl.(bni: ¢ tdde 55 u&a.fpwushwwﬂie% @nﬁuﬁukém%tweamnicdocurrent s
i ch cont aj_p. C nt ch _contain information
specific tof(egls gsg{‘t? il;déu tg& "?{sl{}gﬁrl%@%f%%gg’g “\/\%{egﬁp"tv%eke 'g"ec F A dz‘isﬁ"géhf)fﬂfbl:’)cc ation.
Generic docunents nay be pre-printed publications such as nagazi nes sold at
news stands or advertising posters encountered in public places. Forns may
al so be pre-printed, including, for exanple, subscription fornms encountered
in preprinted publications. They may, of course, also be generated
on-the-fly by a netpage printer in response to user 15 requests.
User-specific docunents and forns are normally generated on the fly by a
net page printer in response to user requests. Figure 44 shows a generic
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When a user interface flowis broken up into nultiple diagrans, any
docunent which is duplicated is shown with dashed outlines in all but E@E
mai n di agram whi ch defines it. S COWANDS AND OBJECTS 25 8.1 DRAGE NéR

DROPPI NG The net page system al |l ows conmands and objects to be "dragged and
dropped'. This enables a user to instruct the netpage systemto execute
conmmands atwepenkdi ¢ | ocations or with respect to speciettauvemacts on a
page, or to place objects at specific locations on a page. The ability to
“drag and drop' conmands and obj ects thus advantageously avoi ds the

i ntroduction 30 of nodality into the uz r interface, since a dragging
action is a single user action: The dr g'gi ng action may be perfornmed using
t he non- mar kévragnessigp cap pnly tig decryptedasirgghetprivgte &dy. Thipdwqrarties canfsecprplipexghureR neiggsemi b i s
used, the Usftioutgt Kvihgedhaddea sécREEHIAE knsireithit e pfivate yGf sedufecit @&l fo8 the Oke on
the page w wdmroquﬁ%ﬂgepmgeggat&&q( fypair.cOMMaNd) end printing of the result of
the draggi ng action nay be ferred. 1f the nonmarking nib is used the user
does not get i nepbliatkey cfyetegil&pmknms‘cho tragpdigital dgdanirdThebadvnelitd privatdlidty talie r esul t

of 35 the diagqiiEn ﬁa@ﬂafmes;a thcﬁeeln LM%,QM Eis o Llate'k%gmga@&n G B spdd; On Of

the d t i
my be. sed it BRI G F‘f R B o i b/ st gy 00

col or from zmeseagt Rydecpypiing the encryried hiisleusisy frppuplic k@rﬂ&b‘g‘i‘fﬂgﬁ Whasa%mbeeswe’d to dr op
an obj ect athe aighht@€ B hgpened td thymeRga,Nfah e redipietiioOPe B:Eagd binaaify Hoth dantla npadgeis t € at
the | ocati 0oy da@al iNfls SBXen3let@ iniGmsiiSed to apply a command at a |ocation,
for exanple to paste a selected 5 object at the location. It may be used to
apply alconmmand t T make pibficekeyt grypfogmphe watkiptier hisgo tked wdyee dikwibuie lppblickeys vhivke
starting pinﬂB%ntDimper»&nQ{ 8s §nbRKE dok ut:ﬁ{ﬁeﬁlﬁdakyana RetikAdFIBEies AN@rificeiCh as a

pal ette Ob] e o % is adUuEtQ!ethued grBPQucp authenticattes ﬁxe crngeghogqagt\g 1? a pu%bc 1119 anq%%rlegng'g may

| ocati on. atron nma
have a neanl’dﬁ'tj“yl e jeqrficasgaythpriog ytifies thp, gersgy’ %1’6???“&5 & °"F‘Eﬁ?ge‘§’éﬁ‘f¥ é‘i‘?‘?ﬁﬁs 6‘fd t'E“’Ple
dr aggabl e c owaeamd sigs a diipleatficatscomsingdgahe pdrornys idemtidetifyatd ppltlic caAnive: whemsgni zed by

t he ;Jﬁe‘rs as nb%ermatéﬂxuas}g,aéak Bse u@%m)ﬁ@ kdy if@e aemag with 8 b @S ETakHaity knkeQis 10
sonet hi ng wh

suc I '
hyper | i nk. ';%Tfr ee&fg&a Oveﬁfl"ﬁ"f‘“}‘e cinﬁdategl\‘ e e'“‘ldlrtl’egimo gﬂ%t a% au%ngrﬁhggcol or
pal ette 501°P "d‘%‘é)ﬁ%”‘b"r‘”“t he preferred rret hods by whi ch the drag stroke may

identify an obj ECL] nialt tl’é%gl:tgg gnvtﬁoﬁ%g gbllc E9E gnly mqp ordhte uﬁlﬁr“gm“&@ es to

Jéﬁﬁgls
instruct the conputer to execut a COI'TI’TB. respect to an jeCt a

drag stroke “'Pdr‘?)sﬁ‘i“'iﬁlyBﬁ?‘fﬁeé"ﬁ‘Fté?ss“’(‘}&TybF“Tblﬁ%"’f?f’grfpﬂ’é‘s ‘ﬁ%ﬂf £t BENBPFY i nsi de t he

obj ect gy be useq tﬁeQ'o]Q@ﬁé GRALE, WA terleSChade BShe s&uﬂ%@ﬁmd oproéﬁtrole 502
in 15 Figur te a, nd with

respect to ﬁ‘é“‘bwtfﬁgﬁ%mtcﬁ'?""‘wr]fe%eﬁ aéfcmalé{g'aa?ms P ‘D“?‘Ew"‘“& F‘F ng ba s°° % that it
crosses t he awtsnticsisy & wityipferencq g the ‘B@ﬁ‘l&% ahotity “’(ﬁ%@i Pg*ﬂ'akeére’tcwese 6‘t¥t“1 ‘P"r?ef“ff“@%ft’ ure of
the object, emBangea sahedsasidnael vty thdervakesd thed Gsed it sdcieCyession kédiGo endighaliht mesagzldiay) when a
user W shes st QeXEC aEinfo QETRRE atiiedril) sERERGEL tO one or nore objects, a 20
closed loop or lasso at the end of the drag stroke may be used to

si mul t aneously designate nultiple objects, as is detailed by stroke 504 in
Figure 4%. PRe i nNFBAERRMERSFFUBTY t he drag-and-drop facility can be effected
entirely by an apBich estorgeprinter yassiened| o ppir oft aigueigspsifiers alt tims 9f @?"E‘y&%"é’s“’h&h & awi ng
field | ar ge swiadid@dad-dnly neaéy Miths phdtdy and irafpgRPdgeregitmeivn reeler databiag/ T fisIPOZES) as
wel | as the Lﬁsg@mﬂa&ﬁ@m{dﬁ& éQQnMef% EHetb ke 400 sech AT is WGl if B wh THEBN DS
(and/ or obj ects?i é’ e applicati on enbeds the draw ng
field insi dé™%RSarrrs °§ 866, and sets the “subnit delta attribute

of the #yperlink m&%lpﬂﬁtsdonwc&wehﬁpa @%MM@%M% indNRIBE Wt Beards HE user
draws a stroke Wltl? |on|5| i ate

a
notified so ‘PRI A% le"avﬁe | °r¥tpa“ "e’?smt‘%ge 3 ea"d?g'P blgcvféeytsccmfl% T agc ébl e
commands andegisEEoEaYE é?ﬁssmafm@%ﬂwﬁrgté? asa'r%% prigierfatcrst Jo\pecorleddn ‘§f’ % can be
i nt er pr et ed asdsacepy helegidoationlif the HAYsrmaich Mtben rbates tnd digre 3 cerdficats¢opiting tie prifte’szone of

a 3~ dragg at}lﬂﬁc ﬁ')qmmlﬂi@l signature key, and stores the certificate in the registration database.

35 The netpage registration server acts as a certificate authority for netpage printers, since it has



The inplenentation of the drag-and-drop facility may al so be effected by
the page server. In this instance, the application may define each
draggabl e conmand (or object) as a draggabl e hyperlink 506 (as illuéé MB@W’
in Figure 47). Wen the page server detects a stroke originating within the
zone of a draggable hyperlink) it will preferably activate the hyperlink
and i ncl udevd tu2vanme of the target field and the drag strak®oddoeitself in
the activation. To assist the application in interpreting a drag stroke,
t he page server preferably 15 MAR 2004 WO 01/ 22207 PCT/ AUOO/ 01110 -56
converts the coordi nates of the drag stéoke into coordinates relative to
the zone of the target field. An appl i &%4tion exanpl e of the “drag and drop'
mechani sm deesrsyte fseel infohmestian aflowing intoyesifporsiridenity. of a user's phot ograph al bum
page. The net page,photo nager appli.cation (described in co-pending
P ooTi cat tons. by r R 3yt BRI s BFtoiry 1oarh o G859 n Bt SRRESIRAL (1 e
by docket neatabrsty wtheging)thepubliseer tprigy S publicgtion toths|uger's dsfaylpripler op ,sperifisdipristery
phot ogr aph &telyluiRupagentco st tit © pagé @rven ibaitrestel itaipaaBuld Dsetisnd isSighed bpthbe
printedsat LRGndi Sk 1R pltRhR3 Yval Sibddu® key. W pdgdlseGQNErRbsia e fefiitios &Rbaa | ON Of
t he | ayout gft thebl.(ior_re g).or}otllgn 'geot Elgra[;) al béﬁdga%ﬁ Each phot o on that
page may be BRI 5ﬂ'so°t‘i‘§rﬁt?1°‘5n ® PEARY Rehe ereaied Aieh OPePEe ST YR PRr abl y
al | with cofiteptup esing e gubfishr’s piybliddey, ajpinediom facopublipher'scoprtificgfe sterrlein the megistragion t he
correspondi mgpbgpot 0 or annotati on. By draw draggi ng on a non-handl e area of
a photo or annotation, the user can change the position of the photo or 10
annot ation. Thi s The neiass|rsgisentian seripr epFeRty EFRYSEY 19 20d arintinepthqriaryyns forbstdpebpspriges by
nmouse- ciént r dhd agdoseraquesoiare dritiated vistapend@isereciotuinter  di spl ay. When t he user
draw/ drags with the marking nib of the netpage pen, the page is not
i medi atel y,ypdated, D3t ywonce the user has made all the desired
posi tion and’si ZgE\Q," an%eé‘f. e, or, she can ‘cltj ckf' on an <u1;).dat e> button to
obtai n an updat ed®*eFRERR™ Srasciefrd 2 BUGE IeARAL A iR &F TREHINS AR BFYEL ®% h t he
non- mar ki ng oMy mymory jadhe pengrd ip Ge neippre erpigetion serverietabese dihouse P ¢ aiaysls identifiepthe s | j f t ed
from the pagesostdrkpgenetwdd. The user places a photo in the conposition by
first sngecti ng a photograph and then pasting it at the desired position
(524 i n9Fi gure 524 MetmeRsPeRsRy VG @ b iemass agRiereand B Prster &g “Kuevh A ¢ s
phot ogaph f pingl@drpen comehurgrgtesesh aneinter lvis agadinrftegency ggnaltwheneves iy Stvethin g o thby way of
an aut hori Zﬁﬁn}eﬁ) rmn&raoseﬁaﬁlpﬁn@u@heg@sﬁmhme§ imtemp dcinde QEAG elisl Fhenevé tﬁee,femﬁti vely
a user may sel ect. .a.photo hy cir cription or.lasso on any .page. show ng a
photo 1 rom Py upRRiPhrt it TR Dol caihePlang BB AM: At BOGE 01 10,
page 523, sHbitAeverfeopmitidinghesiosr.  and then 20 draw drag from a <paste>
dr aw/ dl’ﬂg contr .OI Apeg)étorgsiggsiénrief d)rg%('yepmﬁ§}t ldloQ's, hﬁ&d”@%&keﬂlp?&dﬁﬁﬁte&%@?? sition

d target p t the co T

formto the desjire o] osition 1n nposi L1 on. The page .

conposi t i on*FP £ CRESY IR Pk tfexit &Y B Tpledthay @ lapp et FRUEYOSHARY T 5HiIbt at i on
to the conpbsi todwill fdsget aspspiqpikey od p s reegnilypsed hedistifingrgssami- t h t he net page pen
marking nib in a ghosen place.in the conposition The page is, not

odi ot ol y updat T BT inetle o freho Rerenint B SRR b e 1 ot on
i s shown wi ether-Rbey s kngs eagioqtier. Bipncls PEMS datermings Visthtr i df surpesedto ey e repAhit 0 be

re- posias onesdghtae dor em3E begdugated penSelodzOn g usrSvhe is @givterelirtaven the prinGk ¥ thg@yieris i N an
interstitialhedftSRowhe et oQRD B if i) thd dutorhstic RE fegilttoR pride@ibeLlfhdI¥intt MGt SYSt €M
as a draw diag, ommnde, dd nes USh. M SRS, § O iy s GRhERE ol aU PO 11 Om
t he page, h'em/'_s e my & ’rrpTy' frasso (AR RiEHe Lungl oL s BEeed 5 péngaﬁ’cil conti nue
t he stroke Mchiimegisitigesgheregitiptiopprcedi®x in the margin of the conposition form
Alternatively) th n| i cat j sinply _recoanise i.ngl onti.nuous
stroke fromto thlg ag‘g'g tg'gts epﬁt}%gg(q%ée"tc%n}a ' %sr?jc'eg%eyg’gléaﬁe kg%‘ %_l%eﬁ%‘&cﬁ%fegw% l?mge on

t he con;{%si g PForiihife TeRRspeRitTaton peryercitabass af 9‘%/”81‘?&’”&‘&’& Dyeng esiiFfigpuPes t o act
di rect|y ontsenh itepesiDriofepratrdang the printegtrnspisdigipendD cokrmetpigt ickitratboemr(Be g. if a
n ]gn- mar kik_ng setiefpetefated S Qb)Y ke ok thebrin®F A hén@hsY, and iturely Gardkfits tHe B0 Kty ( E. g.

if a marking,; tQ.. Lthe < > .clicked to
et to appl e SR soop bl o ol Woperp o B i o ey © (0

i s satisfi et iteHedo R u sty g P utianspis hagacnpiid sssiopkey Ritepdge>
comand3% ox Thegeti stotss the pessiont kppcintespallys indexed bythquriwetiie a final rendition 35 of the
al bum page. 15 MAR 2004 WO 01/ 22207 PCT/ AUO0/ 01110 -578.2 CONTENT

SELECTI ON AND ASSCClI ATI ON OF OBJECTS The net page system provi des a
mechanismto allow users to select an object on a printed netpage and
submt it to an application) e.g. to associate the selected object with
anot her object in the netpage systemIn one preferred enbodi nent, the

sel ection nechanismis effected by circunscribing the graphical 5
representation of an object using the netpage pen. The user nmay then submt
the sel ected object to an application by activating a selection hyperlink

s e N e N N - - o - o - o



region in an application-specific manner in relation to the formatted dat a,
or as unformatted data, allowing it to rely on the page server to interpret
the selection region in a meani ngful way. Wen requesting unformat tlédMiRag0e,
the application may specify a desired scope to assist the 20 interpretation
of the selected region by the page server. Possible scopes include letter,
wor d) phr asgeod2zsie) paragraph and article. |If the pagepepav@ionnie unable to
interpret the selection region according to the desired scope, it may
reject the application's request for the content of the selection. The
sel ection content returned by the page server to the application my
include field values. Typically homevé?!'only field val ues which have been
subnmitted as par tAlbfugipa flomen euiopirospte@rperpin the paedgisthead, profsol, Anly a erbliper canf  a
docunent cCafcry thi SlsioSIR) @mdnliedoy@e pitiet.i Cl €S by grouping all the el enments of
an article into an article group 507) as shown in Figure 48. |If the
appl i cati on speci Viemspreyipusiyrupregistered peg istfiybreaistersgh ét isjofilinitpdsuseatil ¢t dstlipkshtop eguest , t he
page serVver AadglseePhus “dnQwiled En 8RR blloved 6 b@iiselip rdqetbtahdekll i Qetfafbeusd @hacged | ON
(201 0N 5TNCroBl@loRfifl, § Bl Pheilifl @UMRSED bl kbl b oADE EHRFECN Ot
sel ection content retrieva ustrated |agrannat|ca ry I'n Figure 51)
oper at es as™FYIPORE. 30 When page server A receives a sel ection hyperlink
click!, it retrigyes weskelff m%mé SlyShlpR REROG @tdeﬂe Yhrdodhadci® PEN
fromthe re |strat|on server. The selection is described by a page ID 511
and a regio nsEqis In g pen. page server then constructs a selection hyperlink
request 508 (i.e. a specialization of the hyperlink request 934, shown in
Fi gure 41).&Ihe sste@eDocumeimgper | i nk request contains the pen's current
sel ect i1on as shovihe hdibadeis@din Qupfds the iefivey P RcfefodtfiéntslsktB Bs tickel RS Bodpbnsi The OWN

server + Hagge gxxﬂ:?{nll&dgs ch{ﬁQ gﬁ\g w;tg)mrﬁnlglt \L‘Lh&l}J cfo mﬂm 3e§ue£t IBO:L &bﬁspe?s “%EB.L ication

in the usua sO_sen current sel ection
appl i cati ons““"‘?Hé“m"T% WI’—‘?“%O‘E“’VW‘U’I ‘f‘?’ét)"f‘“%?‘?“ﬂtﬁ’b‘f‘ﬁ?[‘iﬁfﬁ‘ w%‘géhﬁﬁ‘imfe& ation

uses the paiyebldtgpuiheptitale current selection to identify the page server

managi ng t he age, o whi ¢ch the sel ection was rverA It
thengreguestspt ge 82?’1 e SPPERIOEE Vst £ 3ﬁm?'ren‘ﬁﬁg?h'lgt§“ o ‘éc g?m'ikn the

desi r ed5f or resiens Bf the a3se] Backctoback pages tcontaintynirefdmagy wermakotsgions which @a'gée werver B
uses the sefrised ThdXifé Gnatiyep @ed inrod 0@ Gute piges) BatGidgplegicsl arb Yesigdee togdqahde @t i on t o
obtain the {elraGleleft whinMreibds Gk Redea B%ﬁn@r RENURY lobking MAYS: 1R B heds 5 Obtai ns
the selection frompage server A rather than fromthe application in order
to ensure that t e afpplis spalbritonwabomek imdit itrioeh fisjbletvhen lekiheg biloome tide odibé ai N
infornationm@pgmgng@mgegpgym&p@“ygﬁﬁMnﬁﬁsan alternative, page server A
could sign the selection sent to the application, allow ng page server B to
easily 20erify thaltages pfesecare floueitorannat(pp popipdaging e buittdn natpast jopsertectamisntvlassritabt  been
nmodi fi ed. ORGetidaaYaboSLThisRktenkl thdyink etpageCondipagdivare phbtodofiérd. | €ves the sel ect ed
page fromits database and determ nes the content of the selection

accordi ng to the Ypysidecuments a1q vRicalfibgeneratad af vart afetcomyprere genesprions: Rieyaap yreferhe page
server ret umnésic thh @sesaih@@taplOowhich vad @ptiredSvhen theQusdr R@ista@iHidmetdé infofnafion fvith the

appl i cati on;gRR Cdofttafon WIS RIS in dediicd D€ Page on which the sel ection was
made was generated by the same application as that handling the selection
hyper|id% act i vat Wign prejeanwit heseap prthaga tidcamnthts recipime o verific ssmthéngcity e page
(i.e. the apgliifgis s ifsbhSlay. TR\Siqle T8 of@ Rdciré R 8 ofly QM IR lifahay@nt page

server by way Tu meseﬁﬂg&mﬂh b Gbs GG 115%?19&9)10%&91?&31( W@ém@n{ ﬁ.?}jiéﬁﬁléi}(n fone S0

beforethes ectron IS act i cation
preferably PRAPEHF é‘t’%’st geye Id‘&i'{‘ef"oﬁ“‘r"cé‘tﬁt‘ B R Phititorrdeyith, bttt fepdhac H‘e

sel ecti on cwrifietvn filed pisuppetleasymohcipresmtioSbtuaet veofieatoh. an obj ect may of course
aItern33t0| vely be performed using a draggabl e command. This has an advantage
in that*’a sel ect i 9ftergidys vemam aor H‘F?f”r?b‘lﬁ‘ig‘gﬂ‘éﬁ ST"F‘EJt‘haémﬁ‘tﬂ‘ﬂ’éﬁ“”i’%Bﬁ’t stroke
wher ever t heamply prepide ajsignifipard] ebstacthte casunb forgerp \Onlirs dpcahent wrifsetion pertiiayolsineec t

W t hout | nackvifidatiod Pénl proviled o faddeDleval bf sddyditit wherk it GlaRedtdbudis atillf dodnitely A@numtlo SUCh) a
user is alsg.aphle to select an object that resides entirely within a field
relatively easi | y. The application may define the selection conmand in the
formof a selection page server command 509, as shown in Figure 50. This
may be placed. in a standard | ocation on all netpages, to provide

consi stent support for selection in nuch the sane way that there is

consi stent support for page duplication. Wien a sel ection page server
command is activated by a user, the page server forwards the 25
corresponding stroke to the registration server to be recorded as the
current selection for the pen. Apart fromthis difference, the selection
nmechani smoperates in the same way as previously described. The photograph
coI I ectr on appl | catr on ref erred to above pr ovr des an exarrpl e of the

. . ' B -



updated to show the pasted frane. 15 MAR 2004 WD 01/22207 PCT/ AU0O0O/ 01110
-59As anot her exanple, in a netpage e-mail application, clicking Onlf@ARZWL
<attach> button at the bottom of every e-mail conposition page effec
attachnent of the current selection at the current end of the body of the
e-mail. The attachment can consist of any object or objects, which are
capabl e of webgnisson) on any net page page. The user nmaychaveoiaee this
selection from say, selecting text (eg. word/sentence/paragraph/article) 5
from anot her netpage page, or selecting a photograph (eg. by
circunscription) froma photo collectign page. The entire e-mail may then
be reprinted with the attachnent i ncl affed, additi onal pages being

aut omat i cal 3.§ addoy-ReeuptaneN e- mai | t o accommodate the attachment. CONCLUSI ON
The present i nvenh ihoretpag Sysiee.dormdebaiad beaernrd drliveed sliably tocfortmohaadlgnyaed &¢ r ed
enbodi nent  aRgediy FRSEd i hetphf pipP R, 1tGs uRlefoRirRdsiblY for BdigRaEHo MapRitaB detitdpyreVEr , it
w Il be appreciated by those skilled in the relevant fields that a nunber
of ot her enbodi neitommeredipfymentsimady trqugtnthe syepmieas dasepibad fin Scetibr] 4y arelabsy gmppdsiblelfor wi | |

al so fabl wintfajeatoldpiiaeepi rit and scope of the present invention

Accordingly, it wll be understood that the invention is not intended to be
limted to the specific enbodi nents described in the present specification,
i ncl udi ng dbcumerfECTRINGSIOMYERSE MAPEYy cross-reference as appropriate. The
scope of the inventionis only limt g by the attached clains. 15 15 MAR
2004 WO 01/ %%207 558!3‘5&“3&1"19&%%‘?‘?‘7&066% 1110 1. A method for enablin
instruction of a CHAFEESPEReHbs PormFlecawicdyneden GEY REE™ A1f ofdF AY™he st eps
of : 5 provi gitewg. SET.(kaving basp deyploped by MeswtCard prd Visg fisrorgpiized proniy| peymen cagds, andrilfisice t o

pr ovi de100NErefldcted iR th€terbninbiSely. HoWQWRHRIEf thD fyQdn TihdeftRde OfIRSypE & h@duhtsiging ReddNE OF
nore avail abl e commands and one or nore second viewabl e inforn~ation zones
relating to one dr SEbreerdigldfre endgmerchants a¢siptempjth 4 ¢ertificats prpanityeand g8y Jsusdywith

i ndi cati ng ctaifieatef o @R pdlidgnathekeys crho@AifAlk @tholity verili® a tisdhélder Eregistralion g
nmovement  of yob,h6yi% &R Sid iG] GVab G prike beid tvkdifs ol brchalk® rpldtiakiCormits S0 Hle RRMENENT
including a stroke 8£l$art of the se@3|n§fdeV|ce Qntarkrelatlve to said
surface: defPBPRER; FholR PhECEEOTIFS FoL PR SR FRIWT CRR STHYY & ffhg dat a,

i f the 18t r okoeruiemhBeringith pryTheopt prdcest dese pestifioates prp psed to futgally eptheritipatera mefchapizand o

i nf or mat i ONca7ddMRE andiotalitheftizste them b to@he plyménbdatiwayecond vi ewabl e i nf ormati on
zones) and thereby interpreting the stroke as designating (i) a respective
one or nore of saffd Maya paibree sewistntiddy rary bresupe) “5‘*“3"@%%’3’(“1‘%“(}@@ B¢ nore of
sai d obj ect eftificrslis ddpsidefp@buydenagnei Interinh@idNyhith efintgy@idiehietkae adesiifgnabed one or
nore of sai drnava dva il GrafoRIBTIBELSa § fssbdiEnatleni B dmeHccpe or nore of said
objects. 2. The nethod of claiml, wherein said at |east one formi ncl udes
coded data indicative of at | east one reference point of the form and said
i ndi catd®ng &t a r¥FJIAMENG novenent of the sensing device relative to the 20
surface i s gener alf &8 n9pgge\RE™ & netrags rBisFEon e vepIsts prAPIB REPTRyPREe Y Es BF it s
novenent r etasihéldes infSBT papdeniaisiceme usi ng at | east sonme of the coded data. 3.
The nethod of claim?2, wherein said at |east one formincludes coded data

i ndicative of an ThaEePegesystern sesbipmetyics topythenticate bejises and Apiopzg SERRIYEERS BeP¥Om t he
sensi ng devihe eysterm lperchewd, tha biametizgraad ds thegusérls en-fing eipratue \copisting ftinfeaarying 6 4. The
met hod 28 C hddaishaid proddife! BinBerintib@mboRtbuCelb bdtised Spdedgning a fHp@ptintheddor Y té@dh, Of t he
sensi ng devige OGNGLALING THALR of BYRkY LG ohf Y Re TRYSTPRL vibEhAL VG, t O the

surf ace.
authorization aspects of the system.

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

30 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

and certificate are stored in the database. The user’s payment card information is also stored, giving the

netpage registration server enough information to act as the user’s proxy in any SET payment transaction.



5. The method of claim1, including the step of identifying, in the
conputer systemand fromsaid 30 indicating data, if the stroke has
encircled one or nore of said second viewabl e zones relating to oné IR BHe
obj ects, thereby designating said one or nore objects. 15 MAR 2004 WO
01/ 22207 PCT/ AU00/ 01110 -61 6. The nethod of claim1l1, including the step
of identifwaeagy22em the conputer system and from sai d i pdrmaadoiongo data) if
the stroke has intersected one or nore of said second viewabl e zones
relating to one or nore objects, thereby designating said one or nore
objects. 5 7. The method of claim®6) at,.|east one of said second viewable
zones having a vi ewabl e boundary, and el udi ng the step of identifying, in
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signature key.

The page server uses the application ID and alias ID to obtain from the registration server the
corresponding user ID 60, the user’s selected printer ID 62 (which may be explicitly selected for the

application, or may be the user’s default printer), and the application’s certificate.

30 The application’s certificate allows the page server to verify the message signature. The page
server’s request to the registration server fails if the application ID and alias ID don’t together identify a
subscription 808.

The page server then allocates document and page instance IDs and forwards the page descriptions,
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After a period of inactivity in the zone of the signature field, the page server sends the pen ID 61

and the pending strokes to the registration server 11 for verification. It also sends the application ID 64
associated with the form of which the signature field is part, as well as the form ID 56 and the cumrent data
30 content of the form. The registration server identifies the user corresponding to the pen, and uses the user’s
dynamic signature biometric 818 to verify the strokes as the user’s signature, Once it has verified the
signature, the registration server uses the application ID 64 and user ID 60 to identify the user’s application-
specific private signature key. It then uses the key to generate a digital signature of the form data, and returns
the digital signature to the requesting page server. The page server assigns the digital signature to the signature
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6 NETPAGE PEN DESCRIPTION

6.1 PEN MECHANICS
Referring to Figures 8 and 9, the pen, generally designated by reference numeral 101, includes a

15 housing 102 in the form of a plastics moulding having walls 103 defining an interior space 104 for mounting
the pen components. The pen top 105 is in operation rotatably mounted at one end 106 of the housing 102, A
semi-transparent cover 107 is secured to the opposite end 108 of the housing 102. The cover 107 is also of
moulded plastics, and is formed from semi-transparent material in order to enable the user to view the status of
the LED mounted within the housing 102. The cover 107 includes a main part 109 which substantially

20 surrounds the end 108 of the housing 102 and a projecting portion 110 which projects back from the main part
109 and fits within a corresponding slot 111 formed in the walls 103 of the housing 102. A radio antenna 112
is mounted behind the projecting portion 110, within the housing 102. Screw threads 113 surrounding an
aperture 113A on the cover 107 are arranged to receive a metal end piece 114, including corresponding screw

threads 115. The metal end piece 114 is removable to enable ink cartridge replacement.

25 Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117. The antenna
112 is also mounted on the flex PCB 117. The status LED 116 is mounted at the top of the pen 101 for good

all-around visibility.

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink pen

cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within the housing

30 102, Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through open end 122 of the
metal end piece 114, by rotation of the pen top 105. Respective slider blocks 123 and 124 are mounted to the

ink cartridge 118 and stylus 120, respectively. A rotatable cam barrel 125 is secured to the pen top 105 in
operation and arranged to rotate therewith. The cam barrel 125 includes a cam 126 in the form of a slot within

the walls 181 of the cam barrel. Cam followers 127 and 128 projecting from slider blocks 123 and 124 fit
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5 Ink cartridge 118 nib 119 out; and

. Neither ink cartridge 118 nib 119 out nor stylus 120 nib 121 out.

- A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the housing
102. The second flex PCB 129 mounts an infrared LED 131 for providing infrared radiation for projection
onto the surface. An image sensor 132 is provided mounted on the second flex PCB 129 for receiving
10 reflected radiation from the surface. The second flex PCB 129 also mounts a radio frequency chip 133, which
includes an RF transmitter and RF receiver, and a controller chip 134 for controlling operation of the pen 101.
An optics block 135 (formed from moulded clear plastics) sits within the cover 107 and projects an infrared
beam onto the surface and receives images onto the image sensor 132, Power supply wires 136 connect the
components on the second flex PCB 129 to battery contacts 137 which are mounted within the cam barrel 125.
15 A terminal 138 connects to the battery contacts 137 and the cam barrel 125, A three volt rechargeable battery
139 sits within the cam barrel 125 in contact with the battery contacts. An induction charging coil 140 is
mounted about the second flex PCB 129 to enable recharging of the battery 139 via induction. The second flex
PCB 129 also mounts an infrared LED 143 and infrared photodiode 144 for detecting displacement in the cam -
barrel 125 when either the stylus 120 or the ink cartridge 118 is used for writing, in order to enable a
20 determination of the force being applied to the surface by the pen nib 119 or stylus nib 121. The IR
photodiode 144 detects light from the IR LED 143 via reflectors (not shown) mounted on the slider blocks 123
and 124,

Rubber grip pads 141 and 142 are provided towards the end 108 of the housing 102 to assist
gripping the pen 101, and top 105 also includes a clip 142 for clipping the pen 101 to a pocket.

25 6.2 PEN CONTROLLER
The pen 101 is arranged to determine the position of its nib (stylus nib 121 or ink cartridge nib

119) by imaging, in the infrared spectrum, an area of the surface in the vicinity of the nib. It records the

location data from the nearest location tag, and is arranged to calculate the distance of the nib 121 or 119 from

the location tab utilising optics 135 and controller chip 134. The controller chip 134 calculates the orientation
30 of the pen and the nib-to-tag distance from the perspective distortion observed on the imaged tag.

Utilising the RF chip 133 and antenna 112 the pen 101 can transmit the digital ink data (which is
encrypted for security and packaged for efficient transmission) to the computing system.

When the pen is in range of a receiver, the digital ink data is transmitted as it is formed. When the
pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101 circuitry includes a
35 buffer arranged to store digital ink data for approximately 12 minutes of the pen motion on the surface) and
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included. An analog-to-digital converter 149 is amranged to convert the analog signal from the force sensor
photodiode 144 to a digital signal.

10 An image sensor interface 152 interfaces with the image sensor 132. A transceiver controller 153
and base band circuit 154 are also included to interface with the RF chip 133 which includes an RF circuit 155

and RF resonators and inductors 156 connected to the antenna 112,

The controlling processor 145 captures and decodes location data from tags from the surface via
the image sensor 132, monitors the force sensor photodiode 144, controls the LEDs 116, 131 and 143, and
15 handles short-range radio communication via the radio transceiver 153. It is a medium-performance

(~40MHz) general-purpose RISC processor.

The processor 145, digital transceiver components (transceiver controller 153 and baseband circuit
154), image sensor interface 152, flash memory 147 and S12KB DRAM 148 are integrated in a single
controller ASIC. Analog RF components (RF circuit 155 and RF resonators and inductors 156) are provided

20 in the separate RF chip.

The image sensor is a 215x215 pixel CCD (such a sensor is produced by Matsushita Electronic
Corporation, and is described in a paper by Itakura, K T Nobusada, N Okusenya, R Nagayoshi, and M Ozaki,
“A 1lmm 50k-Pixel IT CCD Image Sensor for Miniature Camera System”, IEEE Transactions on Electronic
Devices, Volt 47, number 1, January 2000, which is incorporated herein by reference) with an IR filter.

25 The controller ASIC 134 enters a quiescent state after a period of inactivity when the pen 101 is
not in contact with a surface. It incorporates a dedicated circuit 150 which monitors the force sensor

photodiode 144 and wakes up the controller 134 via the power manager 151 on a pen-down event.

The radio transceiver communicates in the unlicensed 900MHz band normally used by cordless
telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band, and uses

30 frequency hopping and collision detection to provide interference-free communication.

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA) interface

for short-range communication with a base station or netpage printer.

In a further embodiment, the pen 101 includes a pair of orthogonal accelérometers mounted in the

normal plane of the pen 101 axis. The accelerometers 190 are shown in Figures 9 and 10 in ghost outline.
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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 accummlates errors in the sensed acceleration, accelerometers

10 typically have high resolution, and the time duration of a stroke, over which errors accumulate, is short.

7 NETPAGE PRINTER DESCRIPTION

71 PRINTER MECHANICS
The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figure 11. It prints

netpages on Letter/A4 sized media using duplexed 82" Memjet™ print engines 602 and 603, as shown in
15 Figures 12 and 12a. It uses a straight paper path with the paper 604 passing through the duplexed print engines
602 and 603 which print both sides of a sheet simultaneously, in full color and with full bleed.

An integral binding assembly 605 applies a strip of glue along one edge of each printed sheet,
allowing it to adhere to the previous sheet when pressed against it. This creates a final bound document 618

which can range in thickness from one sheet to several hundred sheets.

20 The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print engines, has
bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and infrared inks. The
cartridge also contains a micro air filter in a base molding. The micro air filter interfaces with an air pump 638
inside the printer via a hose 639. This provides filtered air to the printheads to prevent ingress of micro
particles into the Memjet™ printheads 350 which might otherwise clog the printhead nozzles. By

25 incorporating the air filter within the cartridge, the operational life of the filter is effectively linked to the life
of the cartridge. The ink cartridge is a fully recyclable product with a capacity for printing and gluing 3000
pages (1500 sheets).

Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top sheet
directly from the media tray past a paper sensor on the first print engine 602 into the duplexed Memjet™
30 printhead assembly. The two Memjet™ print engines 602 and 603 are mounted in an opposing in-line
sequential configuration along the straight paper path. The paper 604 is drawn into the first print engine 602
by integral, powered pick-up rollers 626. The position and size of the paper 604 is sensed and full bleed print-
ing commences. Fixative is printed simultaneously to aid drying in the shortest possible time.

The paper exits the first Memjet™ print engine 602 through a set of powered exit spike wheels



10! @ S10% & ()- 310% & ()-&Z10% & ()- 10 10 100f 7! 109%& () -

f7!110%>& ()-uchzX9aB 10! " 110% & ()- !~! 109%& () -

L1 10%z& ()-!L!10%t& ()-@10% & ()-!F10%t & ()-: hJRaBaB 15 MAR 2004

10! @10% & ()-9' 10% & ()-!0%! 10% ' & ()-$! 10% & () -

310% & ()-: @0% & ()-JP(zX9.B

10t * 5! 10% &6 ))rBLE! 109 () - 9@ 410% & ()-! *1 1098 ()- ! piAQG6RI{)- ' *! 10% t &

"()- BV, 10%& ()- @ S109& ()-10%& ()-109%& ()-  310%& () - &Z10%& ()- 10t

10t Bp aBmN/ , 10% 109& ()-!yyS! 109 ()-m 3 10%& ()- FL0%& ()- 9" ! 10%& ()-

Y109%& ()-LjaBnN , 10% ( 10%&' ()-' 910%& ()-, %

109%& ()-!f# 10%+& ()-FY10% ()-:y! 109&'{)-D a?nV , 10!y2! 10%& () -

L1109’ () - . Fligedgiopd the GHE! beae® B, HhiEN actaginstlaOoBErad rollarCTgse Epike wheel@Bontact the

10!, 410% & (et printb@Setste dnd coRrlneled facudhe Enker 80% inokid Yocbad MemiertQrick GhgthOsoy 2! L0Y& () -

vncdyr?~ @, 10@10% & ()-L!t! 10%& ()- FL0% & ()- @0% & ()-!5L! 10%6f& ()-&
10% &' () yH#HuN?~ @cfemng to Figures 12 and 12a, the paper 604 passes from the duplexed print engines 602 and 603

10@ 10‘V & ()mo'um%aeg&/&m(@ 60b/@ATHREDpdge passes KRR Bovleted dpRSintd) Ueke 600 wiBh £60@ &' () - UP4

Tg 0% ;E () 4 I N Oéé'jﬁpr(a)nd' ancf’%heljrgo(@e(a)le 3\ Jﬂg@hgéls(t%d an(m@gntary action glue wheel. The movable
*S10% & () lyG?Bﬂmtﬁ t((3 taialppo_nl_emcket and it s transported forward to interface with

the powered axle 670 via gears by action of a camshaft. A separate motor powers this camshaft.

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

10 adhesive by capillary action through radial holes. A molded housing 682 surrounds the glue wheel, with an
.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 exposes the glue wheel
through the front of the molded housing 682. Tension springs close the assembly and effectively cap the glue

wheel during periods of inactivity.

15 As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one vertical edge
on the front side (apart from the first sheet of a document) as it is transported down into the binding assembly
605,
7.2 PRINTER CONTROLLER ARCHITECTURE
The netpage printer controller consists of a controlling processor 750, a factory-installed or field-
20 installed network interface module 625, a radio transceiver (transceiver controller 753, baseband circuit 754,

RF circuit 755, and RF resonators and inductors 756), dual raster image processor (RIP) DSPs 757, duplexed
print engine controllers 760a and 760b, flash memory 658, and 64MB of DRAM 657, as illustrated in Figure
14,

The controlling processor handles communication with the network 19 and with local wireless

25  netpage pens 101, senses the help button 617, controls the user interface LEDs 613-616, and feeds and

synchronizes the RIP DSPs 757 and print engine controllers 760. It consists of a medium-performance

general-purpose microprocessor. The controlling processor 750 communicates with the print engine
controllers 760 via a high-speed serial bus 659.

The RIP DSPs rasterize and compress page descriptions to the netpage printer’s compressed page
30 format. Each print engine controller expands, dithers and prints page images to its associated Memjet™
printhead 350 in real time (i.e. at over 30 pages per minute). The duplexed print engine controllers print both

sides of a sheet simultaneously.

The master print engine controller 760a controls the paper transport and monitors ink usage in

conjunction with the master QA chip 665 and the ink cartridge QA chip 761.

35 The printer controller’s flash memory 658 holds the software for both the processor 750 and the
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Flash memory 658 and the 2x256Mbit (64MB) DRAM 657 is also off-chip. The print engine controllers 760

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
10 include POTS modems, Hybrid Fiber-Coax (HFC) cable modems, ISDN modems, DSL modems, satellite
transcejvers, current and next-generation cellular telephone transceivers, and wireless local loop (WLL)
transceivers. Local interfaces include IEEE 1284 (parallel port), 10Base-T and 100Base-T Ethernet, USB and
USB 2.0, IEEE 1394 (Firewire), and various emerging home networking interfaces. If an Internet connection
is available on the local network, then the local network interface can be used as the netpage network
15 interface.

The radio transceiver 753 communicates in the unlicensed 900MHz band normally used by
cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band,

and uses frequency hopping and collision detection to provide interference-free communication.

The printer controller optionally incorporates an Infrared Data Association (IrDA) interface for
20 receiving data “squirted” from devices such as netpage cameras. In an alternative embodiment, the printer uses

the DA interface for short-range communication with suitably configured netpage pens.

) 7.2.1 RASTERIZATION AND PRINTING
Once the main processor 750 has received and verified the document’s page layouts and page

objects, it runs the appropriate RIP software on the DSPs 757.

25 The DSPs 757 rasterize each page description and compress the rasterized page image. The main
processor stores each compressed page image in memory. The simplest way to load-balance multiple DSPs is
to let each DSP rasterize a separate page. The DSPs can always be kept busy since an arbitrary number of
rasterized pages can, in general, be stored in memory. This strategy only leads to potentially poor DSP

utilization when rasterizing short documents.

30 Watermark regions in the page description are rasterized to a contone-resolution bi-level bitmap

which is losslessly compressed to negligible size and which forms part of the compressed page image.

The infrared (IR) layer of the printed page contains coded netpage tags at a density of about six per
inch, Each tag encodes the page ID, tag ID, and control bits, and the data content of each tag is generated

during rasterization and stored in the compressed page image.
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5 7.22  PRINTENGINE 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
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.

10 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
loaded is printed while another page is loaded.

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK layer,

15 expands (at 764) the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-level netpage

tag layer according to the tag format defined in section 1.2, all in parallel. The second stage dithers (at 765)

the contone CMYK. layer and composites (at 765) the bi-level black layer over the resulting bi-level CMYK

layer. The resultant bi-level CMYK+IR dot data is buffered and formatted (at 767) for printing on the

Memjet™ printhead 350 via a set of line buffers. Most of these line buffers are stored in the off-chip DRAM.

20 The final stage prints the six channels of bi-level dot data (including fixative) to the Memjet™ printhead 350
via the printhead interface 768.

When several print engine controllers 760 are used in unison, such as in a duplexed configuration,
they are synchronized via a shared line sync signal 770. Only one print engine 760, selected via the external

master/slave pin 771, generates the line sync signal 770 onto the shared line,

25 The print engine controller 760 contains a low-speed processor 772 for synchronizing the page
expansion and rendering pipeline, configuring the printhead 350 via a low-speed serial bus 773, and
controlling the stepper motors 675, 676.

In the 8)4” versions of the netpage printer, the two print engines each prints 30 Letter pages per

minute along the long dimension of the page (11"), giving a line rate of 8.8 kHz at 1600 dpi. In the 12"

30 versions of the netpage printer, the two print engines each prints 45 Letter pages per minute along the short

dimension of the page (8!4"), giving a line rate of 10.2 kHz. These line rates are well within the operating
frequency of the Memjet™ printhead, which in the current design exceeds 30 kHz.

8 USER INTERFACE DIAGRAM NOTATION
Each application user interface flow is illustrated as a collection of documents linked by command
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document to be printed. Although multiple commands may label the same command arrow, they typically have
5 different side-effects.

In application terms, it is important to distinguish between netpage documents and netpage forms.

Documents contain printed information, as well as command buttons which can be pressed by the user to

request further information or some other action. Forms, in addition to behaving like normal documents, also

contain input fields which can be filled in by the user, They provide the system with a data input mechanism, It

10 is also useful to distinguish between documents which contain generic information and documents which
contain information specific to a particular interaction between the user and an application. Generic documents

may be pre-printed publications such as magazines sold at news stands or advertising posters encountered in

public places. Forms may also be pre-printed, including, for example, subscription forms encountered in pre-

printed publications. They may, of course, also be generated on-the-fly by a netpage printer in response to user

15 requests. User-specific documents and forms are normally generated on the fly by a netpage printer in
response to user requests. Figure 44 shows a generic document 990, a generic form 991, a user-specific

document 992, and a user-specific form 993,

Netpages which participate in a user interface flow are further described by abstract page layouts.

A page layout may contain various kinds of elements, each of which has a unique style to differentiate it from

20 the others. As shown in Figure 45, these include fixed information 994, variable information 995, input fields
996, command buttons 997, draggable commands 998, and text hyperlinks or hypertext links 999.

When a user interface flow is broken up into multiple diagrams, any document which is duplicated

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

8 COMMANDS AND OBJECTS

25 8.1 DRAGGING AND DROPPING
The netpage system allows commands and objects to be "dragged and dropped’. This enables a

user to instruct the netpage system to execute commands at specific locations or with respect to specific

objects on a page, or to place objects at specific locations on a page.

The ability to ‘drag and drop’ commands and objects thus advantageously avoids the introduction

30 of modality into the user interface, since a dragging action is a single user action:

The dragging action may be performed using the non-marking nib or the marking nib of the pen. If
the marking nib is used, the user gets immediate feedback in the form of the drawn stroke on the page with
respect to the user’s command, and printing of the result of the dragging action may be deferred. If the non-
marking nib is used the user does not get immediate feedback with respect to the command, and the result of

35 the dragging action typically requires printing upon completion of the dragging action.
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Dragging may be used to apply an attribute to an object, for example to apply a color from a color
palette to the object. Dragging may also be used to drop an object at a location, for example to drop an object

from a palette at the location.

Dragging may also be used to apply a command at a location, for example to paste a selected

5 object at the location. It may be used to apply a command to an object, for example to delete the object.

The starting point of the drag stroke is typically the command zone, such as a palette object, and
the end point of the drag stroke is the desired location. The location may be indicative of a desired object, or it
may have a meaning in its own right. The graphical representation of the draggable command or object is
preferably such that it can be recognized by the user as being draggable, as well as being distinguishable from

10 something which is normally selected by ‘clicking’, such as a normal hyperlink.

Figure 46 illustrates the dragging of attributes from a color palette 501 and some of the preferred
methods by which the drag stroke may identify an object or object feature. For example, when a user wishes to
instruct the computer to execute a command with respect to an object, a drag stroke from a particular color
zone of the palette ending inside the object may be used to designate that object, as is detailed by stroke 502 in

16  Figure 46

However, when the users wishes to execute a command with respect to the outline of an object, a
drag stroke doubling back so that it crosses the outline twice may be used to designate the outline feature of
the object, as is detailed by stroke 503 in Figure 46.

Additionally, when a user wishes to execute 2 command with respect to one or more objects, a
20 closed loop or lasso at the end of the drag stroke may be used to simulataneously designate multiple objects, as
is detailed by stroke 504 in Figure 46.

The impementation of the drag-and-drop facility can be effected entirely by an application.

Typically, the application creates a drawing field large enough to contain any draggable commands (and/or

objects) as well as the target area (i.e. 500 in Figure 46) into which the commands (and/or objects) will be

25 dragged. The application embeds the drawing field inside a hyperlinked group 866, and sets the ‘submit delta’
attribute of the hyperlink associated with the hyperlinked group.

Whenever the user draws a stroke within the drawing field, the application is immediately notified
so that it can interpret the stroke relative to the draggable commands and the contents of the target area,
Generally, the stroke can be interpreted as normal hand-drawn input if it does not start in the zone of a

30 draggable command.

The implementation of the drag-and-drop facility may also be effected by the page server. In this
instance, the application may define each draggable command (or object) as a draggable hyperlink 506 (as
illustrated in Figure 47). When the page server detects a stroke originating within the zone of a draggable
hyperlink, it will preferably activate the hyperlink and include the name of the target field and the drag stroke

35 itself in the activation. To assist the application in interpreting a drag stroke, the page server preferably
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user adds an annotation to the composition by simply drawing or writing with the netpage pen marking nib in a

chosen place in the composition. The page is not immediately updated, but the next time the page is updated,
the annotation is shown with handles as mentioned above, allowing the annotation to be re-positioned and re-
25 sized. So long as every drawn stroke begins in an interstitial area of the composition, it is not interpreted by

the system as a draw/drag command.

If the user wishes to, say, delete a drawing from the page, he/she may simply ‘lasso’ it with a stroke
of the pen and continue the stroke to a <delete> control box in the margin of the composition form.
Alternatively, the application may simply recognise a single continuous stroke from/to the <delete> box

30 to/from any part of the photo image on the composition form. In either case, the system can be configured to
act directly on such a stroke and print an updated composition form (e.g. if a non-marking nib is used), or,
alternatively, not to act immediately (e.g. if a marking nib is used), but to wait until the <update> box is
clicked to act to apply the command(s) to the selected photo object(s). Once the user is satisfied with a page
composition, he/she clicks on a <print page> command box to instruct the printer to produce a final rendition

35 of the album page.
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are interpreted in an application-specific manner once they are submitted to an application via a selection
hyperlink activation. When the user ‘clicks’ on a selection hyperlink, the page server obtains the pen’s current
selection from the registration server and transmits it to the corresponding application as part of the selection

hyperlink activation, thus associating the two objects.

When the application receives a selection hyperlink activation, it retrieves the content of the

15 selection from the page server which manages the page from which the selection was made. The application
may then retrieve the selection as formatted data, allowing it to interpret the object in the form of the selected

region in an application-specific manner in relation to the formatted data, or as unformatted data, allowing it to

rely on the page server to interpret the selection region in a meaningful way.

When requesting unformatted data, the application may specify a desired scope to assist the
20 interpretation of the selected region by the page server. Possible scopes include letter, word, phrase, line,
paragraph and article. If the page server is unable to interpret the selection region according to the desired

scope, it may reject the application’s request for the content of the selection.

The selection content returned by the page server to the application may include field values.

Typically however, only field values which have been submitted as part of a form submission are included.

25 An author of a document can assist selection of articles by grouping all the elements of an article
into an article group 507, as shown in Figure 48, If the application specifies an article as the scope in its

selection request, the page server attempts to find an article group related to the selection region.

The protocol for selection hyperlink activation and subsequent selection content retrieval,

illustrated diagrammatically in Figure 51, operates as follows.

30 When page server A receives a selection hyperlink ‘click’, it retrieves 510 the current selection
associated with the pen from the registration server. The selection is described by a page ID 511 and a region
512. The page server then constructs a selection hyperlink request 508 (i.e. a specialization of the hyperlink
request 934, shown in Figure 41). The selection hyperlink request contains the pen’s current selection as
shown in Figure 49. The page server then transmits its own server ID, the hyperlink request ID, and the link

35 ID to the application in the usual way. It also sends the pen's current selection to the application. The
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application uses the page ID in the current selection to identify the page server managing the page on which
the selection was made (ie. page server A). It then requests the content of the selection from this page server in
the desired format 514 and according to the desired scope 513. Page server B uses the server ID and hyperlink
request D supplied by the application to obtain the selection from original page server A. Page server B
5 obtains the selection from page server A rather than from the application in order to ensure that the application

does not modify the selection to obtain information not intended by the user.

As an alternative, page server A could sign the selection sent to the application, allowing page

server B to easily verify that the selection supplied by the application has not been modified. Once page server

B has the selection, it retrieves the selected page from its database and determines the content of the selection

10 according to the application’s desired format and scope. Finally the page server returns the selection content
515 to the application for application-specific processing.

If the page on which the selection was made was generated by the same application as that
handling the selection hyperlink activation, then the application has direct access to the page (i.e. the
application can retrieve the entire page from the relevant page server by way of the page ID of the page) and

15 may already have done so before the selection hyperlink is activated. In this case, the application preferably

interprets the selection region without reference to the selection content retrieval mechanism,

Selection of an object may of course alternatively be performed using a draggable command. This
has an advantage in that a selection stroke can be distinguished from a normal input stroke wherever the stroke
is made. The user may therefore select an object without inadvertently entering an input stroke into a field. As

20 such, a user is also able to select an object that resides entirely within a field relatively easily.

The application may define the selection command in the form of a selection page server command
509, as shown in Figure 50, This may be placed in a standard location on all netpages, to provide consistent

support for selection in much the same way that there is consistent support for page duplication.

When a selection page server command is activated by a user, the page server forwards the
25 corresponding stroke to the registration server to be recorded as the current selection for the pen. Apart from

this difference, the selection mechanism operates in the same way as previously described.

The photograph collection application referred to above provides an example of the
selection/attachment mechanism described. A user may, for example, click on a <list frames> button to
produce one or more pages containing a list of frames available for framing the photo composition (522 in

30 Figure 52). Frames can, for example, be synthetic or can be based on photos of actual picture frames. The user
adds a frame to a photo in the composition by first selecting a desired frame on the frame list page, e.g. by
circumscription using the netpage pen, and then pasting it into the composition (525 in Figure 52), e.g. by
effecting a stroke from/to the <paste> box to/from the pertinent photo. The system inteprets this action as a
command to associate the selected frame with the designated photo. The frame list contains a blank frame

35 which the user can select and paste to remove any frame from the composition. The page composition form is

updated to show the pasted frame.
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As another example, in a netpage e-mail application, clicking on an <attach> button at the bottom
of every e-mail composition page effects attachment of the current selection at the current end of the body of
the e-mail. The attachment can consist of any object or objects, which are capable of selection, on any netpage
page. The user may have made this selection from, say, selecting text (eg. word/sentence/paragraph/article)
from another netpage page, or selecting a photograph (eg. by circumscription) from a photo collection page.
The entire e-mail may then be reprinted with the attachment included, additional pages being automatically

added to the e-mail to accommodate the attachment.

CONCLUSION
The present invention has been described with reference to a preferred embodiment and number of

specific alternative embodiments. However, it will be appreciated by those skilled in the relevant fields that a
number of other embodiments, differing from those specifically described, will also fall within the spirit and
scope of the present invention. Accordingly, it will be understood that the invention is not intended to be
limited to the specific embodiments described in the present specification, including documents incorporated

by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.
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commands and (ii) a respective one or more of said objects; and

15 applying in the computer system the designated one or more of said available commands to the

designated one or more of said objects.

2, The method of claim 1, wherein said at least one form includes coded data indicative of at least one
reference point of the form, and said indicating data regarding movement of the sensing device relative to the
20 surface is generated by way of the sensing by the sensing device of its movement relative to the surface using

at least some of the coded data.

3. The method of claim 2, wherein said at least one form includes coded data indicative of an identity

of the form, and said indicating data from the sensing device includes data regarding the identity of the form.

25
4. The method of claim 1, wherein said indicating data is provided by way of the sensing device
generating data regarding its own movement relative to the surface.
5. The method of claim 1, including the step of identifying, in the computer system and from said
30 indicating data, if the stroke has encircled one or more of said second viewable zones relating to one or more

objects, thereby designating said one or more objects.
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13. The method of claim 1, the surface being provided by a laminar substrate, the method including

30 printing said at least one form on the substrate on demand.

14. The method of claim 2, the surface being provided by a laminar substrate, the method including
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19, The method of claim 13 or 14, the laminar substrate being providable as a paper page, and in which

the at least one form is printable on multiple pages and the method includes binding the pages.

20 20. A system for enabling instruction of 8 computer to perform tasks, the system including:

at least one form printable on a surface to provide one or more first' viewable information zones
relating to one or more available commands and one or more second viewable information zones relating to
one or more objects;
8 computer system for receiving indicating data from a sensing device operated by a user regarding
25 movement of the sensing device relative to the surface, said movement including a stroke of part of the sensing

device on or relative to said surface,

" the computer system adapted to determine, from the indicating data received, if the sensing device stroke
substantially links one or more of said first viewable information zones with one or more of said second
viewable information zones and thereby designates (i) a respective one or more of said available commands and

30 (ii) a respective one or more of said objects,

the computer system adapted to apply the designated one or more of said available commands to the
designated one or more of said objects.

AMENDED SHEE
IPEA/AU




& ()-L S 110%& ()-L 40310%8& ()-F 31099& () - Fa=XY| [:vU410! f" 109 Q‘jﬁ 0
, 410988 ()- f110%$x& ()- S3 10%B& ()- GLOY%E ()-9 !1098& ()-EF|[: MVt
yllo%B&() @ 109%& ()- *!1109& ()- ,S)10%& ()- f (1098& () /A0

}$1 109 8} & ()-LF) vUAL0! " 931096& () - 9$ymLOYB&’ () - 10$10$10$ R%?&pfﬁ%z 20/0111

s11 1098& () - @wWki0%& ()-)8|[:vU410! | 10%$y& ()- S10%$& gust 200
11098& ()- 1 C1109%8& ()- GLOYBE& ()-M 'S LSI0%B& ()-S|[:vUu4l0!
"911109%& ()-M 9! 1098& ()-M 'S 1098& ()- " 110%$~-& ()-1 !10%$y& ()-|

S| 109%& ()-S|[: VU410l X -1109B& ()- 9-!1098& ()- t*!10%& ()-
@) 10%&() - &310%8& ()- @°A0%B& ()-~vUALD! S ~S1096& ()- s31096& ()-
- #Z1098& ()-10$10$10$ 81098& ()- - !1006& ()- [gr|[:vU4l0! @ 10%3$0&" ()- S

1098& ()- 1098&, 10! | 1098& () -
10968 8 310%%;& #%J'%{’? i w"%‘%‘&‘%@ﬁﬁ%%&%ﬁ&“? "[(“}"“\‘254 f of at least one
1 10% $t & () Pt scl W ﬁvo gmovm sﬁu}g dsnce relative to the
9S1098& ()-a|[: vmmsmrsswmwa:we)mqg#momd@wofn&wymm(wyw the OB &ing 3t -

, 41098&" () - M @ 1296hé&e ¢f}he tolidd B4 10! 10x$x10x$x10x$x } 4! 109 $x& () -
s3310%5&' ()- @310%& ()- "-109%& ()- @310%& ()-{Z9NA410! 10

C110% +$' & ()- " Z10%$& ()-! Z10%CC&' () - S LS10%3$& ()- 9310%6-$& () -

#210%-$&' ()-v| [ :,NA4101L10 !. 8& () - Xyy&l 109658 M 310% & ()-
“Fl109%& ()-& FI T g@ﬂg"‘ /£$‘£'°‘i°‘}‘ “%?ﬂ'ﬁfé&fd‘?"“"‘ﬁ Jal indicative of an ideitity

S &Z109% ~#f & () - PM&WWM@%&M{S?MMM@*WWE the identity of the form

“yS, 110%$& ()-1 PG [:vU410! y, " 110% ~#f & ()- yS ! 10%#& ()-9 10% ~#f & ()
# 1096 ~#f & ()- T &S#10% ~#. & ()- @O%~#f& ()- _|[:vU4L0! 5 109 ~#f & ()

901 10% ~#1 8 () 2l . . | A0 bt dr iy b, wers 1&%@% fagv&%ﬁz %eg;’gmggtgg g it
1 109 ~#f & ()- 3: x71 0%, D&, 8 s qup
Y10% D8, & 8 1 gd’f“ﬂ’f’%’i‘?ﬁ‘&‘r '%g (1[: yx710! 'ﬁ" '

1 10% D&, & () - ~&|10%D&&() @4'10%3&&()- | 10% D& & ()-- f

10% D&, & ()-Z 10% D& & ()-(+m[:.710,D8 : 10%D& & ()- 3M 10% D&, & ()-- |
010% D&, & ()- 9-240% [Fe &sten) of claim' 2q.mwmm&s1s)msda9me@d@&:y&bmudd@zm @&,tfthe

& 1 1096&' () - , 4 5HK61%Ss egeirclBd bne oIS aid Jecond- AowWabi@ Sinek to one or more Ob'%lofy

&y MLY% & 0 %;?qng“ & 1 109%6& 4109%#& & f
ZlO%#& (§) 18 9 %?ﬂom%%@%() Nor mal " '('?-Ieadl ng 13] E:) "Headi ng 23] c"

"Headi ng 33] c "Headi ng 43]c" Headl ng 53] c" "Heading 63]c" "Heading 73]c"
"Headi ng 83]c" "Heading 93]c"A "Default Paragraph Font m#1<3E] NE\i uN
TRM n"/ <GUbj quéé/(( 451Am<@laun 20, the computer system adapted to identify from said indicating data if the
"$&(*, . 02468: <>EBRF) iR\ dr' inol F $ajd lsephd Jizkalbledeonds Relaiil (6 bok o Roré dbjects, thereby
VerrUz’\~AXhEz&+| BEAghatink Yaid o SErore obfitR, S#& #- 348P; L>?@ E3HIL) OQV] S_bBhSk" movwx|
v@az| uthyu2If sN| hO W#9% 9. 1w47d=’>BDDEHEEEFFFJOGTZVXr] aeedi jnForvSzz} P| X1=u
NXp?(r]B )

26, The system of claim 25, at least one of said second viewable zones having a viewable boundary, the
computer system adapted to identify from said indicating data if the stroke has crossed said boundary more
than once, and to apply a different one or more of said available commands if such an occurrence is identified.

25 217. The system of claim 20 including the sensing device,
28, The system of claim 20 in which said part of the sensing device includes a marking nib.
29, The system of claim 20 in which the sensing device contains an identification means (o impart a

30 unique identity to the sensing device to identify it as belonging to a particular user.
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The system of claim 20, the surface being provided by a laminar substrate, the system adapted to

print said at least one form on the substrate on demand.

31. The system of claim 21, the surface being provided by a laminar substrate, the system adapted to
5 print said at least one form on the substrate on demand and to print the coded data on the substrate at the same
time.
32, The system of claim 31, the coded data printed to be substantially invisible in the visible spectrum.
10 33, The system of claim 30 or 31, including a printer for printing on the laminar substrate.
34, The system of claim 30 or 31, including a binding means to bind multiple items of said laminar

substrate, to cater for a form printed on multiple pages.



