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FI ELD OF | NVENTI ON The present invention relates generally to nethods,
systens amoloagmess at us for interacting wth conmputers. Mprer/pant/oiced arly,
the invention relates to making online purchases utilizing such 5 nethods,
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BACKGROUND Online purchasing is typical'l¥ carried out by selecting itens
froman online catalog of itens and adding themto an online shopping
cart. Once all required itens have been added to the shopping cart a
paynent nBAGKGRQUNB ected and the order is submtted. The itens may then
be 5 shipped t@ghe ﬁl‘dﬁésﬂlg% typicAlfE LR olYBy! seREGRN it frIR S BRlide Tafadital | Y
carried out by sel.ec%)l ng itens froma pre-printed catalog delivered by

mai |, fil itgrayandpdding hesvte) atoatincotharing esrtarOaeialkigawiadtifermy bayecbegn added gy thami | |,
or subm g | ! ' e

pr esent |%11£/Ogﬁ9 T ggr}%ta ?ag%%?%eéﬁogdggﬂg é;%‘deasnggtﬁggila&&%s? %llg}sn(lat't bg?eaﬁ‘%%sg@y Elen 0
paper - bas ipred tnthe gustbngamlsiaddressur chasi ng.  SUMVARY OF | NVENTI ON The present
invention provides, in a first aspect, a nmethod of online purchasing, the
met hod i ncl udi ndMaihedst pyshasifig isl fyppaby icairing) cat pptselacting| itquasr frdra seprewpirinted a
form cont aj.nLng i nf ormat i.op,relating t sj ng t.I.an i e form
et udt ngCulbg iy Ged b Bud 1l A rp RSAI RN AL RESELR mh e
one r ef er snbosttippihaiordef by kEephaem receiving, in a conputer system
indicating data froma sensing device regarding the identity of the form
and a position of the sensing device relative to the form the sensing
device, ©OBJEEIN placed in an operative position relative to the form

sensi A t he i ndifCRtah BjedBbRihs! plebht HvedtRATS coBBIHE a®antab& TR LERN %htaﬁ?ﬂ

identifying, in the conputer systemand fromthe indicating data, at [east
one par anBinsbaspdforps #¢ qoling pechssirghasi ng transaction. Preferably, at |east
one paraneter relating to the purchasing transaction is associated with 25
at | east gne zone of the formand in which the nethod includes identifying,
in the conPMMARY QR INVENHON  om t he zone rel ative to which the sensing
device is | ocat dthe psasent iatentied ptovisiag ipar fusebspect, Proefledadf] gnlihd) pumitsingdthe

further 'ﬂl%lh% ?n%luﬁl%(é |evslter11)9bf:| n the conputer system data regarding

15 providing a potential purchaser with a form containing information relating to a
purchasing transaction, the form including coded data indicative of an identity of the form and of at

least one reference point of the form;

receiving, in a computer system, indicating data from a sensing device regarding the
identity of the form and a position of the sensing device relative to the form, the sensing device,
20 when placed in an operative position relative to the form, sensing the indicating data using at least

some of the coded data; and

identifying, in the computer system and from the indicating data, at least one parameter

relating to the purchasing transaction.

Preferably, at least one parameter relating to the purchasing transaction is associated with
25  atleast one zone of the form and in which the method includes identifying, in the computer system

and from the zone relative to which the sensing device is located, said at least one parameter.

Preferably the method further includes receiving, in the computer system, data regarding
movement of the sensing device relative to the form, the sensing device sensing its movement
relative to the form using at least some of the coded data. Preferably also the method includes

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

least one zone, said at least one parameter of the purchasing transaction.



novenent of the sensing device relative to the form the sensing device
sensing its novenent relative to the formusing at | east sone of the coded
data. Prafepraldys al so the nmethod i ncludes 30 identifyi ng, PCYAUDEOISZNPUL er
system and from sai d novenent being atn;fast partially within said at
| east one zone, said at |east one parareter of the purchasing transaction.
WO 02/ 42954 PCT/ AU01/ 01529 -4 In a second aspect, the invention provides a
nmet hod of enabl Iimg sewohd agpe@uthe Haehtign, provides aretthod of maedblink ouint Iperchisips thef :
provi ding_a § teptialfpgrchﬁser with a formcontaining information rel ating
to a purBRECT B§PEREPF S8, the formincluding coded data indicative of
at | east one paraneter.of the 5 purchasi transact.i.on; receivin in a
Comput er syst em  daPid BOGHTL PRS IS, I & g SRS Infermaion i dha
par anmet er padkhsing 3ALGCHGh, TRVRAE Mchdingt Joded 8048 indgat ey ofCh 1626 GHeipdindeter b the
form the sensjng device, when noved relative to the form sensing the
dat a r 8gaPUrhAgog ¥pesaghion; east one paranmeter using at |east some of the
coded data and generating the data regarding its own novenent relative to
the 10 form anfeFeiifge T EOMPHiET SVﬁeIE"rfg‘tac%ﬂ‘BGtsé‘i’“%y%e["@ﬁfe%’é’i‘@ SHAA st onsf
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third aspect, the invention provides a nethod of enabling online .
pur chasi niyher mevedmglativrito the ferem seysing hesdagpresyding paid 9f Lgst g garampisr Bsing |
pur chaser 1 istdBma of BBl aA _@ﬁdﬂgenb&{hg ﬂﬁ@tdhﬁ_r}eéa?diﬁ% {t08wh ShoPemddt FERS 6 the
transaction, the formincluding coded data indicative of an identity of the
forn110re8§mWNﬂg, in a conputer system data froma sensing device
regarding an identity of the potential purchaser and regarding the identity
of the form t héntswriinggn dedomputensystaimnsaidympteaeghefdhe seaging divicg as Heclptartet i t y
of the usegy; L e data regarding the identity of the form using
at 20 Ie%é%ﬁggﬁgﬁgﬁb%ﬁg&%oded data; and identifying, in the conputer
systemand fro : egar.di i t] - Poh.ent | rghaser
and the i dent it apifhaieb R galol PRvdee dikddoblt kafind AL phShuchil &
coded dat methed fichdingmiti stepsiofie of at | east one paraneter of the purchasing
transaction, and the nethod includes receiving, in the conputer system
i ndi cd®i ng dat a pieviding hae pot@Biak qrusihagr dath @eforegennthining sefpubagion |relagig tne
par anet er f r.chasin r. tian h [ . ' nsi ng the
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indicatin ausing e as 0 e co era >al so, the
met hod i ncl udes [ogel VEND: b 15t TREUEm § ¥&EE TN HAY BoL830E Mntity of the

potential purchaser and regarding the identity of the form, the sensing device containing the data

regarding the identity of the user and sensing the data regarding the identity of the form using at

20 least some of the coded data; and

identifying, in the computer system and from the data regarding the identity of the

potential purchaser and the identity of the form, a purchasing transaction.

Preferably the coded data is also indicative of at least one parameter of the purchasing
transaction, and the method includes receiving, in the computer system, indicating data from the
25 sensing device regarding said at least one parameter of the purchasing transaction, the sensing

device sensing the indicating data using at least some of the coded data.

Preferably also, the method includes receiving, in the computer system, data from the
sensing device regarding movement of the sensing device relative to the form, the sensing device

generating data regarding its own movement relative to the form.

30 Preferably, in any of these aspects, the parameter is an action parameter of the purchasing
transaction, the method including effecting, in the computer system, an operation in respect of the

action parameter.



sensi ng device regardi ng novenent of the sensing device relative to the
form the sensing device generating data regarding its own novenent

rel ati vewoorimsform 30 Preferably, in any of these asperCHAUDH@SpAr anet er
is an action paraneter of the purchasin transaction, the nethod including
effecting, in the conputer system an opkration in respect of the action
paraneter. WO 02/ 42954 PCT/ AU01/ 01529 -5 Preferably the action paraneter
of the purchasi pgfdriitdn gRCictiGpdremaal of aieeslréHasing triva@ion WPselecdironsiha Group
requesti ng information relating to an itemto be purchased, selecting an
itemto pl™EHRYE: selecting the quantity of an itemto be purchased,

viewi ng a shopping cart and submitting a 5 purchasing order. In a fourth
aspect, the i nvé?fgﬁeﬁwgﬁ‘t‘fg’{f‘i‘%‘@%r%at’é‘%‘f g’rﬁt%?o ‘gﬁ&@??% Sglﬁ‘FtF’ﬁé‘nHEﬁné%B‘gF}??ﬁ?’ t he
syst em i Ngdiatdhp Ghed qhaiif 60ME ki t00bel HirEHaet, vk h Ahbppehgt QurPaddUsublh@tihg @
transaction, the formincluding coded data indicative of at |east one

par amePer PEFhasig opléF-chasi ng transaction; and 10 a conmputer system for
receiving data froma sensing device regarding said at |east one paraneter
and regardi ng mbvafenth aspect.Hbe dwpationprepddes desyplemdfer crabling elige puichgsingn thef or
i nterpret ingm aabdingovenent of the sensing device as it relates to said at

| east one paraneter, the sensing device, when noved relative to the form
sensi ng the dat g fg02bathiifheSotndion :88%ls BNEpRARLSAE LEhsatR fhe Fbrm liRRgSOME
of the coded data and generating the data regarding its own novenent

rel ative tefeddata ingEafive ohat lepst anef paranpptes of the purchasingtiapsagtiqngpndor ovi des a
system for enabling online purchasing, the systemincluding: a form

i ncl udi®ng coded adeomputendystcar foy secotvingrilatadisorn jatspnsiyig denise fegardingsaid a leagingrat er
system fo VA f 1S ] | t-ar.l: rl i Lty of
the 20 phremnrL eI hiERE SRR HKing e U DI AGRAL Rl A Rl tng

i denti f yi sajd nfoveymns of e sevsing devicechatitrelates tpuidoit dsabtrage prrameteax thegensingllevice,
sensi ng deyi i:0l dat a. i J: [RY A i al
pur chacor e eSRORA Rond, it Bk RALE ARl sl ALkt bop el BRI 2
| east somieasifsotnhef tededed drt and gememting the Wamspgoding ithewn morerbdnorelgiveve thes a
syste 5forfo enabling online purchasing, the 25 systemincluding: a form

i ncl udi"ng gB8ed data indicative of an identity of the form and

In a fifth aspect, the invention provides a system for enabling online purchasing, the

system including:
a form including coded data indicative of an identity of the form; and

a computer system for receiving from a sensing device data regarding an identity of the

20 potential purchaser and the identity of the form, and for identifying, from said received data, a
purchasing transaction, the sensing device containing the data regarding the identity of the potential
purchaser and sensing the data regarding the identity of the form using at least some of the coded

data.

In a sixth aspect, the invention provides a system for enabling online purchasing, the

25 system including:
a form including coded data indicative of an identity of the form; and

a computer system for receiving from a sensing device data regarding an identity of the

potential purchaser and the identity of the form, and for identifying, from said received data, a
purchasing transaction, the sensing device containing the data regarding the identity of the potential

30 purchaser and sensing the data regarding the identity of the form using at least some of the coded

data.

Accordingly, the present invention provides a system and a method which utilizes one or



a conputer systemfor receiving froma sensing device data regarding an
identity of the potential purchaser and the identity of the form and for
i denti fyiwgp2/4296m sai d recei ved data, a purchasing transeCT/ADN/015ke
sensing device containing the data regarding the identity of the potenti al
30 purchaser and sensing the data regar‘cﬁ‘ng the identity of the form using
at | east sone of the coded data. Accordingly, the present invention

provi des gofyfintoapible of inteiabiick Wit £éoniptniek Eyseegn. GWBilsd the\Wve) 2eth@@B4d system of
PCT/ AU01/ Q1529 -6 nmpre fo apabl e of eracti nput e

syst em o) RGSRtHRVeRRR: %ﬂé‘f }’1585 ‘gﬁ‘ﬁ“‘g’flté‘f“emntb? Sm?lﬁéo'gp‘é%reﬁfmf’h\‘}ean?mbcﬁﬂaﬁl&y be
used in CoRidHRE ot Y debigRedStb @gélete@omuo@{pu&yﬁmmk §uch as p@Mitemet. ahys;cauy,
preferredformlt is desi nedtooerate over@i\e ute net wor k, ch 488

t he | nt er Hst forms, dispeseq pn % s Bedsof AnY FYY¢ HEV Tl B edany

sui tablse §hiddehtiShe FRMEY Bfsposkd 01@l S&Eﬁ{lﬁéﬂieﬂ Quch a@"pﬁﬁbﬂ Bﬁ‘ﬂi@ Mike which hﬁ@!hgbbc&d
di sposed on sheet material ‘such paper or the |ike which has the coded

dat a pri ndad pontef ongih @ndyiihich %HOWé\AB‘eliaﬁt(@r‘&’(‘il! thsreopippist s¥seT o APt coded At im
The coded 4gatig,d rr?mfe ﬁ;ﬁ%@l%t%xaﬁﬁ%f Rlsite tpé’{rlsﬁfétsp@éfﬁhyﬁiel’éﬁ}' ¥natiBilk 3 €epet he
visible spectru enabling 1t to be nachine- readabl e but

subst ant i maplynq-mdablemue suhstanuwélyhmwe ég/the hipman ¢ysr rRbadgrmapaypalsoniatludrevisiblei bl e
materi al feBtickSor P o@PEH the R OhdO
pur pose O?@%ngﬂj&}/n*n%@iﬁéé ii%%l tg\r%ll{g(i&b é:Hl%ﬁ gra tlgt(l)n lge ret I stered or
cor r el 14 e whithpisitil¢ informafierhmashies negbtemént cdwietitkein P@Bﬂ@dwﬂldﬁlt: aelevmu@ipgtcedvﬂal so
i ncl udes Qad sensing device to convey data fromthe formto the conputer
system and®in sone i nstances, to contribute additional data. Agai n, the
sensi ng devi ce nd
easily portable. r?ysg par mcﬁuldés;%é/en% ﬁ&rcrgg%p%e%?artgﬁgﬁéﬁrﬁeﬁawt e sen]'gsult%g
devi ce i s sgpai, iagdjrrmdnmsnsaanpemtmnmlhunesddmmagdmd Agmmeheaa@hfeng devivh y®iy ¢akelay

mark the form a ctlvelyeabl coded form
to be r eada%% 8 iy ff”é‘?fs tise}ﬁfeftse’(?lbfh‘éonapg J;Faséli//sqogeble Tglg c%%rég‘%ﬁaf g} e%f%;‘d
provi des  eadigembnt] e eéiiidavice tscmﬁﬁgmesm a moﬁmﬂimﬁesﬂgmd gmbet ahkntotﬂhsmeaﬂy by

a user causes instructions to e nn|n

conput er %Fmr‘?ét‘%‘)’g?ﬁs t"sz“ GFHE a?P?ee F?flea‘g {f 8’ﬁn 52 \ei\é%aﬁl ?nrﬁl

f orm and Hﬁﬁsnﬁ&é’lﬁtbﬁﬂ: Ebputee spkeh. tTie c&&ﬂ@aﬁahﬁdn pr@xa@sh comtul ﬁnf&uiaesn, fconfigneed
conput er system nay varé\el I n one arrangenent, hbe coded data.on the.form

i s indi catsll‘%;’éhﬁfdeﬁlﬁ@“% tept by ypsey FPé‘qud?%tﬁ“%{}?&S eApPlicd e thespftwarg rupning on

poi nt on thalnfeMysteh RaawWdAL embodi ment, the formincludes coded data
which is indicative of a paraneter of the form whereas the sensing device

i's opeg@tive to T9E QUACARE fidrRUBH BbthBed the fRM andUNECFRARg 184ica ahd Ehel datd AT
formto 25 the conputer systemtogether with coded data fromthe form In

yet anot hépchegopisibpieniorthe cqnpputer gystpm may vary. In one arrangement, the coded data on the form
is indicative of the identity of the form and of at least one reference point on that form. In another

embodiment, the form includes coded data which is indicative of a parameter of the form, whereas
the sensing device is operative to provide data regarding its own movement relative to that form to
25 the computer system together with coded data from the form. In yet another arrangement, the form
includes the coded data which at least identifies the form, and the sensing device is designed to
provide, to the computer system, data based on the 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

30 printers to print the form. Further these printers constitute or form part of the computer system and
are 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 network and allow for printing of the forms on demand and also for

distributing of the forms using a mixture of multicast and pointcast communication protocols.



i ncl udes the coded data which at least identifies the form and the sensing
device is designed to provide, to the conputer system data based on the
form codado dzszs4 and al so on data which identifies the uBer/Avhi/e1529 devi ce.
In a preferred arrangenent, the system_af_d met hod al so enpl oys specially
designed 30 printers to print the form® Further these printers constitute
or formpart of the conputer systemand are designed to receive data from
t he sensi ng devieeordipgly, mdi prafecrdd &yov ¢he prisensipgension aneyides mpthpds afd gstems

i nvention_j ide i . 0 I -5 hi rggﬂg nt,
the print gﬁhg%e%#xﬂﬁ ?x{/&qteﬁ;% %%?é@%?c?%?c? Ctéﬁ%m%re%ﬁv\%)ﬁﬁ Fllg?lsoﬂ rgY IP%W grs'{ pri %ﬁsng
of the fobeefierovaemalitibrahcoreiugn sfstems. dTlst advimtbgenef mipert iséhdft ot ivsvidedy mepdeto
m Xt ure of,. | ticast .and pai ntcast co i.cati on protocol s. 02/ 42954
Ron Auor il i BRAra ARRARRR ket SR il R AR B oot W REoREA,
provi dés tieplhyed Dnandnpyet eiiEen. \Midredvet) peped dpapot raruh fpaeriddaca e ircriden begle f or

i L onbF ALY sicout EfHee Tls SLIRy ARt A av st ot Titberwor the

used to gysepl Abwalst Kage-afafhing tndhami-wifing ok tchifttred Phichtagfdrds RfateBitiness ofS
easier to read than_ infqornation i di spl ayed on a conputer screen. Moreover,
paper doeSXPEEIoR fan gputdt ¢ eppruter keybqardand waesei n pbright |ight, or robustly
accepts coffee spills or the Ijke and is port%ble and_ di sposabl e, ‘
Furthernore, t heheSirsen AVEPUeRCTPigre IMACRs Aoy ﬁastaﬂanmﬁ@@ﬂifqrw%n% grlpg
capt ufed PhckRing hfaRing Ssir@dld burfdcs M0emeesOf  expression than input via a
conput er keyboard and nouse. The present invention therefore provides a
novel system and nmethod for enabling online 10 purchasing naki ng use of
novel surface interfaces. WO 02/ 42954 PCT/ AU01/ 01529 -8- BRI EF DESCRI PTI ON
OF DRAW NGS Preferred and ot her enbodi nents of the invention will now be
descri bed, by way of non- limting exanple only, with reference to the
acconpanyi ng drawings, in which: Figure 1 is a schematic of a the

rel ati onship between a sanple printed netpage and its online page 5
description; Figure 2 is a schematic view of a interaction between a

net page pen, a netpage printer, a netpage page server, and a netpage
application server; Figure 3 illustrates a collection of netpage servers
and printers interconnected via a network; Figure 4 is a schematic view of
a high-level structure of a printed netpage and its online page 10

descri ption;




Figure 5a is a plan view showi ng a structure of a netpage tag; Figure 5b is
a plan view showing a relationship between a set of the tags shown in
Fi gure Savanz4nms4field of view of a netpage sensing devi ceCT/aUbh@sEor m of a
net page pen; Figure 6a is a plan view show ng an alternative structure of a
net page tag; 15 Figure 6b is a plan vi eV® showi ng a rel ationship between a
set of the tags shown in Figure 6a and a field of view of a netpage
sensing device in the formof a netpage pen; Figure 6¢c is a plan view
shovvi ng aBRIEF BESQRIRTIGN OF DBRAWINGSe t ags shown in Figure 6a where
targets are shapRe RALWEEMeAGhRARRtsIRR; infeh @M Kilffbw B RsRtRd by ivaY o8 Ag ”9
the interleaving and rotation of the symbols of the four codewdords 20 of
the tag shoitmsierermlgonly ot refereges te the dcsompanyipgudiaaings.af whichag i mage
processi ng and decoding algorithm Figure 8 is a perspective view of a
net page pEigurgridisatschearatio of aﬂ@ctel@ta‘(gmhie%sﬁmgn 4 pasipde printed reppage prst its goligeipage9 i s
a persgechés%ﬁg tf'oépl oded vi ew of the netpage pen shown in Figure 8; Figure 10
is a scChenmatic bl ock di agram of a pen controller for the netpage pen shovvn
in Figure LV '
net page p?l n er al?—gagﬁnr%élc &?éie%t&%%%:c?l P%Raﬁ ﬁ%ﬁaﬁgﬁi’ z}ggggl}’g\r,\ﬁget agéa?ﬁi@%e ne %%
printer opagasgwrearﬁja,nemagumlidammssvan enl arged portion of Figure 12
showi ng a section of the duplexed print engines and glue wheel assenbly;
WO 02/ 429FiguieGTllvstiats @ toIRStion & nipggerserva® and prntete ingdréadeocrédonia ofietvénk; | nk
cartridge, ink, air and glue paths, and print engines of the netpage
printer oFighiegtiises sdhibmatic vie®; ofFd gighﬁvélélstiustuaa sfcéngrmed oethdgecind dis aglisepge a
pri nt gf cqnt otller for the netpage printer showmn in Figures 11 and 12; 5
Figure 1577 S % 8themati ¢ bl ock d| agr am of dupl exed print engine cont rollers
and Mem et TM Dpri ntlheai%lsS ssoci g tIa . rinter controller shown in
Fi gure 14; A ﬁl’sallén?’swa mﬂ%?‘r& ur%? P&% ggam of the print engine ‘
controll e, sh in, Fi %14a t h1 bet gnrgse ersplgtlve gwof
a single %‘al n |ng B & T wn VS I n; f)’(c)rheé eATple., pgge
printer OﬁelEIoﬁViEﬁS)fiﬂetbﬂge]séhsmig(ﬂeﬁb@hrﬂa: ﬂ:ﬁnbﬁa:ﬁ:tpagepqmectl ve Vi ew of a smal |
part of an array of MenjetTM printing elenents; Figure 19 is a series of
per spect i Figuiti 6a\Sa plhh vistvishéwinigad dlermpey atuttnm of ¥ dkpageftag; he Menj et TM printi ng
el ement shown in Figure 13;

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

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

Figure 6c is a plan view showing an arrangement of nine of the tags shown in Figure 6a where.

targets are shared between adjacent tags;

Figure 6d is a plan view showing the interleaving and rotation of the symbols of the four codewords

20  of the tag shown in Figure 6a;
Figure 7 is a flowchart of a tag image processing and decoding algorithm;
Figure 8 is a perspective view of a netpage pen and its associated tag-sensing field-of-view cone;
Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8;

Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 8
25 and9;

Figure 11 is a perspective view of a wall-mounted netpage printer;
Figure 12 is a section through the length of the netpage printer of Figure 11;

Figure 12a is an enlarged portion of Figure 12 showing a section of the duplexed print engines and

glue wheel assembly;



Figure 20 is a perspective view of a short segnent of a pagew dth MenjetTM
printhead; Figure 21 is a schematic view of a user class diagram 15

Fi gure 2avo e2/@9schematic view of a printer class di agramPCFAgor/&1s28 is a
schematic view of a pen class diagram Fd'dgure 24 is a schematic view of an
application class diagram Figure 25 is ™ schematic view of a docunent and
page description class diagram Figure 26 is a schematic view of a
docunent Higdrepidgie aclaadied hiep ofltiesink daranifigannk, adnkigperpath2,7andpriat engiresraf the
view of a_term nal ﬁlﬁnentllggg jalization class diagram Figure 28 is a
schemat i ¢ "PEFPHRCLOS TG nt specialization class diagram Figure 29

is a schepatic view of a. rl.ink el.ement class djagra Figure 30 is a
schenat i CE?W'@V\}‘lO]fS aascﬁ%@rcwﬁ% %T‘%ﬂﬁrﬁf a%‘é‘%’f §P$§°§lﬁ %’ﬁq%el lré%%agﬁ?l I ral%ovml'—lflgur e
31 is a sehermliedvizew of a hyperlinked group class diagram 25 Figure 32
is a schematic view of a formclass diagram Figure 33 is a schematic view
of a disgi Falrel X i€ lhaghe@iiROBION dal@by 6f Sdpldxed Drint BEHRS céntillEW Mfl Merthjeghd

el ement specialization c|ass diagram_ Figure_35 is a schematic view of a
checkbox Piihendgassaciated] wish teprintes eppirallen showndr FigirslAn1529 - 10 Figure 36 is
a schematic view of a text field class diagram Figure 37_js a schematic
vi ew of aFignwgrigtise echematichlogksliagram efgheprint enging reairalle showy in Fighieh I anddp: an

i nput processing algorithm Fi gur_e 38a is a detailed flowhart of one step
of the f| Higutealtis aperspegtiveevie® of &simgley iemictd' printing elementaasiused ipclpr efampleptige
server co =g pagram Figure 40 is a schematic view of a
resource ggg%rgipg%‘tl%on clﬁlg'lgszﬁ%?g%r am Figure 41 is a schematic view of a
favorides ol i StieG i aQr Fi aur i iC A a history

| ot o0 Elefigte £t BONA, of f ol ol oEHBEIERY it Stinc?, £
delivery protocal; 10 Fi.qure 44 i.s a.schematic view of a rl.LRk. T est
cl ass di agt® 19 R=elia] oﬁgeﬁs%ecgves‘g%‘%snlgﬁ%égn R S T R Flﬁ%hy%n@ﬁ v ?lﬁ%ﬁ
pr ot ocol ; eleme@sh@vdlia Higaral®chemati c vi ew of a form submi ssion protocol;
Figure 47 is a schematic view of a conm ssion paynent protocol; Figure 48
i s a scherghie20Ms &perdfectvestdw off a 6L kegnBhiefhpegewidtd Metigatngfttheagons; 15
Figure 49 is a schematic view of a set of user interface page |ayout

el ement i Eife 21 is a schematic view of a user class diagram;

15  Figure 22 is a schematic view of a printer class diagram;
Figure 23 is a schematic view of a pen class diagram;
Figure 24 is a schematic view of an application class diagram;
Figure 25 is a schematic view of a document and page description class diagram;
Figure 26 is a sche;matic view of a document and page ownership class diagram;
20 Figure 27 is a schematic view of a terminal element specialization class diagram;
Figure 28 is a schematic view of a static element specialization class diagram;
Figure 29 is a schematic view of a hyperlink element class diagram;
Figure 30 is a schematic view of a hyperlink element specialization class diagram;
Figure 31 is a schematic view of a hyperlinked group class diagram;
25 Figure 32 is a schematic view of a form class diagram;
Figure 33 is a schematic view of a digital ink class diagram;
Figure 34 is a schematic view of a field element specialization class diagram;

Figure 35 is a schematic view of a checkbox field class diagram;



Figure 50 is a schematic view of a nerchant class diagram Figure 51 is a
schematic view of a custoner class diagram Figure 52 is a schematic view
of an or oeoozkxse diagram Figure 53 is a schematic vi ewpOT/Azopenseent
class diagram 20 Figure 54 is a schematic view of a shipping nethod class
diagram Figure 55 is a schematic view dP-a user interface flow for online
purchasing; Figure 56 is a schematic view of a header section of a

checkout ppgR;36Mfé YLhemME vidw 6 SENERRLJIGs Via@wmOf a shi ppi ng address section
of a checkout page; Figure 58 is a schematic view of a shipping nethod

section ofigaredT9E K QMEMARIGew ofZxignb@d fReI®SadsHidrasghemat i ¢ vi ew of a paynent
met hod section of a checkout page; Figure 60 is a schematic view of an

item i st FpaftIsqa AbwehaREaKRPE: pRABRIngAlHI, 61 is a schematic view of an
order confirmation section of a checkout page; and WD 02/ 42954

PCT/ AU01/ @bart%8a islaldekdiBd f16w&rtioB ot siplde MRtfowcNdredy Fdurésd; oot er section of a
checkout page. WO 02/ 42954 PCT/ AU01/ 01529 -12 DETAI LED DESCRI PTI ON OF

PREFERBEDEAMS 39EHERhENR AN TapagdNed-Ry ot cldthenbelds ulagic; mar k of

Si | verbrook Research Pty Ltd, Australia. In the preferred enbodi nent, the

i nvent i onpieareC@NE i SAERE ReW\Or dreluld dbRApMEI PRI Giaghl WOr ked conput er
system a detailed overview of which fol Fows. It Will be appreciated that

not 5 eVF{g&ireiszHé@E@x@ﬁ@tﬁé@&yWdﬂavd?ﬁééﬁﬁéﬁsjshiégﬁﬁigpdy all or even nost of the
specific details and extensions discussed belowin relation to the basic

system Hewenen.is § ReeSMRiEey bS GG 1isQ8Ms bfghks nost conplete formto
reduce the need for external referénce when attenpting to understand the

context i gonhi@Ns i el W 6ch SBRAGEIERSerppdiRaPect s of the present
invention operate. In brief sumary, the preferred formof the netpage

systemoerrﬁigﬁm@sQseﬁeﬁs&tﬁ;rviwsfedrﬂygaﬁnkJeguésﬂclmaiaw of a mapped surface,
that is, a physical surface which contains references to a map of the

surface ”Figﬂfe_aéisri?QséhEmﬁjcC@éWHFaq{ypérﬁﬁlEE‘dﬁi‘vat_-iﬁﬁ%r&g&l;r ef erences can be queried
by an appropriate sensing device. Dependi ng upon the specific

| mpl enent gldyiie i§ DEhBRRIC BELEEIORS stlfssif pritRfed  visibly or invisibly,

and defined in such a way that a | ocal query on the napped surface yields

an  unanbipgURUE iMBRRhEREE BAF §F POl dnHa P SrdtdB and anmong di fferent maps.
The conput %rld&sysltem 15 can cont a,}‘ﬁm%‘%‘?ﬁ%&ti grn about features on. the mapped

surf ace, g@q:e%éqpa Ldﬁ%&d@s&éx@&a%ﬂo%@erﬁﬁt J&ﬁ%%ogﬂﬁe%g%cgﬁb; map references

supplied a sensi ng device use th the mapped surface. The

15  Figure 49 is a schematic view of a set of user interface page layout element icons;
Figure 50 is a schematic view of a merchant class diagram;
Figure 51 is a schematic view of a customer class diagram;
Figure 52 is a schematic view of an order class diagram;
Figure 53 is a schematic view of a payment class diagram;
20  Figure 54 is a schematic view of a shipping method class diagram;
Figure 55 is a schematic view of a user interface flow for online purchasing;
Figure 56 is a schematic view of a header section of a checkout page;
Figure 57 is a schematic view of a shipping address section of a checkout page;
Figure 58 is a schematic view of a shipping method section of a checkout page;
25 Figure 59 is a schematic view of a payment method section of a checkout page;
Figure 60 is a schematic view of an item list section of a checkout page;

Figure 61 is a schematic view of an order confirmation section of a checkout page; and



information thus retrieved can take the formof actions which are initiated
by the conputer system on behalf of the operator in response to the

oper at or 'wobngmsacti on with the surface features. In its perAented2d or m

t he net page systemrelies on the production of, and human 20 interaction
wi th, netpages. These are pages of texfﬁ1graphics and i mages printed on
ordi nary paper, but which work |like interactive web pages. Information is
encoded oRigesdt? ipasphematicndgew ofla fabtecdecticn of awhskamtphgl |y i nvisible to the
unai ded human eye. The ink, however, and thereby the coded data, can be
sensed by an optically inmaging pen and transmtted to the netpage system
Substrates other than paper may be used. The encoded information in the
preferred enbodinent is an infrared absorptive 25 ink and so an infrared
sensitive optical sensor nay be used. If desired other wavel engths nay be
used or sensing techniques other than optical sensing; one alternative is
to use magnetic inks and sensors. In the preferred form active buttons
and hyperlinks on each page can be clicked with the pen to request
information fromthe network or to signal preferences to a network server.
In one 30 enbodinent, text witten by hand on a netpage is automatically
recogni zed and converted to conputer text in the netpage system allow ng
forms to be filled in. In other enbodi nents, signatures recorded on a

net page are automatically verified, allow ng e-conmerce transactions to be
securely authorized. WO 02/42954 PCT/ AU01/01529 -13 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
"electronically", via conmunication between the pen and the netpage
system The exanple shows a "Request"” form containing nanme and address
fields and a submt button. The netpage consists of graphic data 2 5
printed using visible ink, and coded data 3 printed as a collection of tags
4 using invisible ink. The correspondi ng page description 5, stored on the
net page networ k, describes the individual elenments of the netpage. In
particular it describes the type and spatial extent (zone) of each
interactive elenent (i.e. text field or button in the exanple), to allow

t he netpage systemto correctly interpret input via the netpage. The
submt button 6, for exanple, has a zone 7 which corresponds to the 10
spatial extent of the corresponding graphic 8. As illustrated in Figure 2,

t he net page pen 101, a preferred formof which is shown in Figures 8 and 9
and described in nore detail below, works in conjunction with a netpage
printer 601, an Internet-connected printing appliance for home, office or
nobi |l e use. The pen is wreless and conmunicates securely wth the netpage
printer via a short-range radio link 9. If desired the



15 pen may be connected to the systemutilizing wres or an infrared
transmtter, although both alternatives |[imt usability. The netpage
printer 60002/49p¢eferred formof which is shown in Fi gur eBCI/AUDDOIED and
described in nore detail below, is able_ ,to deliver, periodically or on
demand, personalized newspapers, nagazﬂ €s, catal ogs, brochures and ot her
publications, all printed at high quality as 20 interactive netpages.

Unli ke a personal conputer, the netpage printer is an appliance which can
be, for OETRILED DESCRIRDION &F RBEREBRED: ANROTHER EMBOBIMENTSOr ni ng news

is first consumegbie: Nighied®S is al thhd@mdeT SAvatblobNREearBE By 13d, Rg@dthast table, or
near the household's point of departure for the day. It also cones in

tabl etop, deskt ap,md@fdrdRlbcermddinBnl)itBd Wventddl B QAfzurdiEtd GRS whth I ﬁ&p@gtsz

their point of consunption conbine the ease-of-use of paper with the

ti mel i nesgetyaeked gprapuertsystpmya datailed overviswapitwhich febews iy willbesinprgpiated thal peir e
2, thegnhetpagey, 1on BB iy ERbddyCalf Qe Mt OF i BlekifcCibt

02/ 42954 P%A 1 8?[@%551 QIElEQ%Ea 1|Y34!ty pédﬁn%l?ng ig made noreglée#;l?ior a%?eango
consuner s extensidns dispusedderetaadinfrelptiqn ta tiechapia gestgpuddavweser tha systens istdaseribéd/wiisal
characterist, radl i opal | -Si ze
gl ossy pg%éés&%}p ?efrt1 gbﬁ&l |t§g%dﬁjlh ﬂlggf %h?}’gg %ﬁg%% ]hﬁggelreél gésj %%Ig%%eg?pg g%té)t ng%n@'%%c?[hgasy
navi gat i onorexd ircwinitlotht atslferred kmbhalimenys arsl afpeetsroé the pgment invettém oparpleoi t s t he
grow ng availability of broadband Internet access. Cable service is

avai | abl e to 95% bfiefrromsriyothe praferredtferntfi theuttiBgassem ampdoys alsbmpurerdataface

ser vi o oLf griig: o7 0adbandrLntEr et ASSSR fukde AR ARV A Al et e 2% of
these. “Th& N&LPay? Hrimter can at $o2EpeYat &4 YACSFOVER Connect 8N But
ei t her w tie shefiganaigigihed/i@raycotnpiessysiem| Thieemap refegencepltah bé Yuadied by hihapprdpridieed,

t he net page system can bhe enabled usin xi sti.ng consuner inkjet, and ser
o o b oSt R TIER, SRber eI aT i i Shptmebtaing 16 B renshygy poeheode

t rr]rgr Sf or eviply ﬁzsiaviaiblye pidadefiged mositiaa wap ﬂglu BidcalSqueti diit the nappedWurfdcd yldian .
enmbodi nents, .the netpage system.is hoste n a private intranet. In sti
ot her enbdMRRigHoEs 12 t &‘%‘%3?@@ vgifhin theymap ag %‘E‘@’EFD‘B ergntPaps s "Q‘GGBWBEPF%%Y“BW

conputier - eaabbitsln iHRWhARN HYENfedred dAf ihetmngMWQeaﬂUMch GafotRdtiof &ai @S 14
on the netpage network are configured to deliver print- 15 qual.i

t
publ i cat i 67ESVed baved gBFeP Fricrarcer SIPPHRY Byquertre dRYISE uecsd Wilhhtge a\a@eaéﬁ%r%
aut omat i Calb¥natiGn Rk RIGVERLAAIREHO AFR IR abiibn€ Whick laf iRPRE 67 He! Bfhp@BTsystem
mul ticasti ng I nternet protocols. Personalized publications are filtered
and f or math&ehal{of heppergior i rpspansgitelthg lopwater's pepctipryith fhe sunfaca fpatumsi nt er can
be configured to support anty nunber of pens, and a pen can work wth any
number of net pad@ i pigfesied foqmy thpeneipags systeny reliep| canthat preduston efcimdnlampage

pen Nag ajpteraction with, netpages. These are pages of text, graphics and images printed on ordinary paper,

but which work like interactive web pages. Information is encoded on each page using ink which is
substantially invisible to the unaided human eye. The ink, however, and thereby the coded data, can
be sensed by an optically imaging pen and transmitted to the netpage system. Substrates other than
paper may be used. The encoded information in the preferred embodiment is an infrared absorptive
25 ink and so an infrared sensitive optical sensor may be used. If desired other wavelengths may be
used or sensing techniques other than optical sensing; one alternative is to use magnetic inks and

Sensors.

In the preferred form, active buttons and hyperlinks on each page can be clicked with the

pen to request information from the network or to signal preferences to a network server. In one

30 embodiment, text written by hand on a netpage is automatically recognized and converted to
computer text in the netpage system, allowing forms to be filled in. In other embodiments,
signatures recorded on a netpage are automatically verified, allowing e-commerce transactions to

be securely authorized.



20 uni que identifier. A household may have a collection of col ored netpage
pens, one assigned to each nenber of the famly. This allows each user to
mai nt ai nveod/sx9shct profile with respect to a netpage pubCT/aabi/ams2server
or application server, assuni ng that thi assigned pen is only used by the
respective famly nenber. However, as & gl'ai ned bel ow, other neans may be
used to identify a wuser. 25 A netpage pen can also be registered with a
net page r egi str adtsi 1tlmstmterl\heFigﬁJ:b laadrittedkaphge @ caregresant minteraqyiay fremtwider @n

account s e-comerce, pa nts to curel aut hori.zed,, using
he net pal R rRY HEL FELeorearERvlt: 8h b8 R Bifse e retendfis e
capt ured bt)ﬁmhtilﬁcauﬂﬁﬂaﬁﬁgal B pewiahd tike liﬂtlﬁ‘gé Syb8eny Tlhegkﬁhlﬂé Slibvai {1 Riquiése’, form
allowing it to authent ethe user's |dgntiti anecom%clg*s&r

Qther bi offt3iPipg nEge % g8 Tiglds anq 8 subpif pyrtong Lhe P‘“ttk}ageﬁi"’%séﬁ‘ 2230
net pagg peAntbd GlinkASbLE NG BidX¢éddad dzﬁ@apﬁmagas V@Jlkdtiof @f tals A uSihglinkBiblevay. oy t he
net page registration server. Al though a netpage printer may deliver

peri odi caP¥respRIdingPagedescrption ﬁgSt%%@\BIbﬁlﬁé?tPagﬁnnﬁw descebesithp pdiyidhalielsrpentst

can be cogf 'tlﬁuﬁeﬁgig@ QY articRlafl & &bl HROlyPE b ShaliNkidiRi(Zone) & dakk intBb&fer red
form it only delrvers periodicals fromsubscribed or otherw se authorized

sources. PElemenfj(Ge. \pgt (ﬁzl,d@z stordg e sampiol pglow. the netpags system foporraalyjaigepret
printer ?n H{‘Lh‘iﬁ‘e fiet 1;36% te.'rfﬂﬁ bRftorP6, 1Bt bx ApROUMN 2 eG7h hish WbrSds APén‘as tPmny

j unk o kno ephone nunber “or enai ress ternatively
t he er110i repa;ﬂ?lsetxm«?fﬁbemesmﬁegmaﬁnbﬁe to outside users or each user may be
provided with the ability to expose their printer(s) to outside users.

Thi s may be by wssyilloftrated| ied“dgfur@Z,th gétpige pee 81, Al frefensed] fopo of evhighijis shownsin

gglslsrl bed ELFF;&%A\\?E%&E% %I‘I [ ng gﬁ%gfaawé%%g w@@méﬂgmg %?éei&l nllte%

di agram c 6&’5‘. |ast1memét-camm®tedqmn0ng gopliarck dgdemec offfine ot mdbilpyuse.€T Mtplem mswirgless and

two kinds of [&haklL ers]SsQéu?esl)é i B4 16ét$at§§r Sak: N8R ShoRTRes LAl 19,{}(5 ?gesue fhe
general i z& |ons R ASSOCiatl on esent's “some krnd 0 rons

bet wed® olpgeaiag,bei comnechdt wetha systiah amhaﬁg ofires loasia asfraréd ugmn&ﬁteaj alzl&hgkoboth
rel ates actual IlaIBJ?e 1ﬁnd can be understood in the followng way: if a
class is %ﬁ’dﬁi uRbilifhe set of all objects of that class, and class A

is a generalizatjion of class a_subse Eagh ¢l ass
is drawn as a rectdiNgPes PANY @d e\npfﬁﬁerfeﬂets ‘ﬁ’éﬁtngll‘xtl%%m@indg 1f?'“FetSAit,lotﬂta@i Wg a
i st of Wbsciib®l at tiokdétis befow!, e aelbatsSdehSﬁp@éxaddamn} r@nont Bémand)TPerbdhabized

hori zontal line, and a list _of the operations  of . the Cl%g;‘aaré“ arated from

the attri BEVEPIS thI%eSheﬁtal%nPrafhur rf‘é‘ ofhsr prRlicgionsallp ity as

20 interactive netpages. Unlike a personal computer, the netpage printer is an appliance which can be,:
for example, wall-mounted adjacent to an area where the morning news is first consumed, such as
in a user’s kitchen, near a breakfast table, or near the household’s point of departure for the day. It

also comes in tabletop, desktop, portable and miniature versions.

Netpages printed at their point of consumption combine the ease-of-use of paper with the

25 timeliness and interactivity of an interactive medijum.

As shown in Figure 2, the netpage pen 101 interacts with the coded data on a printed




foll ow, however, operations are never nodel ed. An association is drawn as a
line joining two cl asses, optionally |abeled at either end wth the
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20 unique identifier. A household may have a collection of colored netpage pens, one assigned to each

member of the family. This allows each user to maintain a distinct profile with respect to a netpage
publication server or application server, assuming that the assigned pen is only used by the
respective family member. However, as explained below, other means may be used to identify a

user.

25 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 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 can also be used to verify identity. A version of the

30 netpage pen includes fingerprint scanning, verified in a similar way by the netpage registration

S€rver.

Although a netpage printer may deliver periodicals such as the morning newspaper
without user intervention, it can be configured never to deliver unsolicited junk mail. In its

preferred form, it only delivers periodicals from subscribed or otherwise authorized sources. In this



uni que page on which it appears, and thereby indirectly identifies the page
description. In the preferred enbodinents the tag also identifies its own
posi ti onvodovimspage. Characteristics of the tags are deBCTiAbedolszw nore
detail below Tags are printed in infrargd-absorptive ink on any substrate
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user who rﬁgyes$ﬁg i%% It is not essential to the working of the invention
inits ba§ A t he page i nstance be associated with either the 5

net page printer ich printed the correspondi hysi_cal . page or.the,
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identifies the region in which i ears, and the location of, 10 that tag
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as a whol IRk, h@vevbNBpdiffbns &R Qe midBéI&L. T ag bits may, for exanple, signal a
tag sensing device to provide feedback indicative of a function associ ated

with the i medi glfaB68aioRlis Gt A% 1 folH twol\BasSRNEpHIEIHEMbAS artihbNGhdl O
refer to a _description of the region. A netpage pen may, for exanple,
i 11 um nat &iththe multiplicity of the association. The default multiplicity is one.” An asterisk (¥) indicates a
20 multiplicity of “many”, i.e. zero or more. Each association is optionally labeled with its name, and
is also optionally labeled at either end with the role of the corresponding class. An open diamond
indicates an aggregation association (“is-part-of”), and is drawn at. the aggregator end of the

association line.

A generalization relationship (“is-a”) is drawn as a solid line joining two classes, with an

25  arrow (in the form of an open triangle) at the generalization end.

When a class diagram is broken up into multiple diagrams, any class which is duplicated
is shown with a dashed outline in all but the main diagram which defines it. It is shown with

attributes only where it is defined.

1.1 NETPAGES
30 Netpages are the foundation on which a netpage network is built. They provide a paper-

based user interface to published information and interactive services.

A netpage consists of a printed page (or other surface region) invisibly tagged with



"active area" LED when in the zone of a hyperlink. 15 As will be nore
clearly explained below, in a preferred enbodi nent, each tag contains an .
easily ravognized invariant structure which aids initial Beraovi/ens29 and
which assists in mnimzing the effect of any warp i nduced by the surface
or by the sensing process. The tags préﬁe'rably tile the entire page, and
are sufficiently small and densely arranged that the pen can reliably

i mage at krefastcestoeantontinedeaeription af the pape £THE tags knag ibe pHisted ager. intotthe strfacepdirieant

that the pen 20 eco ni ze | D and i on Qn every .interactiqQn
wth the BEtferay b Eecting vohimpb it e o el B iherdlhe orptitrefifiee! fib
enbodi ”Enbnhﬁef'{ﬁgé agcOptidnds Waintdined geRGtendy By & ne@PhRCpage Servdr! hheapmge déscfipridaage,
andtherelo encoded in the tag_ i s therefofe synonygﬁgs w th the page

ID of the E)S&BEGS& clayeuh end a@ﬁ%ﬁégwag? Anchyding te¥hrgBRRiG: Adsimagtse It alsgi on

to Whi & QedeAiBes!tRS Bpst dedbnROnahe pgh) ihéradin, &ﬁmﬁy g £310R, Al ifpuPAI8s. Ahe Phdeer
surface. For exanple, it can coincide vmt%'n the zone of an interactive

el enent , i9psciiptious of difsronhaetpagel B ShBreccamPERESCTICl 25 abimage. \althonghithe netnaeesi ve
el ement. %ﬁﬁhhé 29odi MR Sk |d¥scﬁ?tg%n§} 48 vkl A}g&ﬂ’ft%reﬁ’cf Th&Fagk Gescﬁi)tlclnet%ls LacH QedBides Of

region ID, and a nunber bits. sum ng a maxi numtag density of
per squar &y iatiudearefegengest tot these |commop sempeneats. Adginoge slloves wirkings madel 9t a
squar e '“%@ﬁe p'eﬁlBIQ s @S sfr}ﬁ]ﬂa&é%lj?fg@ﬁﬁed%ﬁfpgdgum gth%‘%%élgé%ysan Y maps.

i ncreasi ng preC|S|on S np usi ng

The digy i nction 1@9&?@ afes'cGR thPsai’x{% 4Rk tBn'ﬁovEé?zé} ltcyaIB%nﬁ{S through

conveni ence. For oses the concat énation of two can
consi der edthasvise igkwisal P%gesum' pudistinggishdd, e@bm@ageiswssmted reeynique geghlentifier.

Fonvent entrokhget 5 RS 5 PHSh ol el Yt s S ARA 1808
bit regi othelddviadrngnsofaBe. (If the 2aviwnment tiswmadiaivoh the prie¢isiomnded inbl heam preatdis fwfheree nt

regions t be% uni uel rod identified. Tags may al so contain type information,
and a regi Wéymlb g%éd with a mxture of tag types. For exanple, a

b t dwth t
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of i nf or madgs @R.deddhiBedliAGndit B&aiDbeldvag data are redundantly encoded using a
(15, 5) Reed-Sol onon code. This yields 360 encoded bits consisting 10 of 6

codewords of 15 Hmgbhie minfsach snfﬁasatabs&b@e(@pn By suBdRiteWhieos iktParéPrefledivebol
errors, to be corrected per codeword, it is_tolerant of a synbol error
rate &9 uﬁuo[hoas @glzbrg Papey g Ne@grigfrared wavelengths are invisible to the human eye buf are easily.

sensed by a solid-state image sensor with an appropriate filter. A sensor sensitive to the relative

wavelength or wavelengths may be used, in which case no filters are required. Other wavelengths

may be used, with appropriate substrates and sensors.

A tag is sensed by an area image sensor in the netpage pen, decoded and the data

25 encoded by the tag is transmitted to the netpage system, preferably via the nearest netpage printer.
The pen is wireless and communicates with the netpage printer via a short-range radio link. Tags

are sufficiently small and densely arranged that the pen can reliably image at least one tag even on

a single click on the page. It is important that the pen recognize the tag and extract the page ID and
position on every interaction with the page, since the interaction is stateless. Tags are error-

30 correctably encoded to make them partially tolerant to surface damage.

The netpage page server maintains a unique page instance for each printed netpage,
allowing it to maintain a distinct set of user-supplied values for input fields in the page description

for each printed netpage.



Each 4-bit synbol is represented in a spatially coherent way in the tag,
and the synbols of the six codewords are interleaved spatially within the
tag. Thi svenzwIes that a burst error (an error affecti ngP@DAUDNPOIB29
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achi eve proper tag reproduction, the tag is rendered at a resol ution of
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surrounded by a "quiet area" of radius 16 dots. Since the quiet area is

al so d8nt fiabige sithinthe meimefitag msalsq ¢ontsi fags gdrichreglaigde theperionis ayhaeen e

di ameter gf th)®nkaF mord A&y biROmhy) GhUIRSpIS] HerlaPh ga%tselﬁiﬂgu&tvi&% rofidel @64k On
ring 15 allows the sensing device to y&>02 42954 PCT//AU01/ 01529 -19

i nitiallyindicatve oftafangtiog asspeiated jwith the inarpesdjate ey ef de fagp withens éhej senging device
rotationa I pVAakl . : S ' ' : atio
Fempves meind P00, ARREE AT Reioh, HRlofhaE? B el Bangh ARG ah . <
16 al | ows “actize yeaidilRywhenin the zove ofathyperliske t he appr oxi mate pl anar
orientation of the tag due to the yaw of the sensor. The orientation axis
is skdwed to yi esdwill herneraslearly explaindddlovkds pifoed spbodinget, ¢agh dpst conthins

al I ow t he_sepnsij vige. to.1 nf rate. two- di i r tiive
transforn@%fgﬁhgg?géngﬂdnﬁéﬁ%gSgﬁxggcﬁﬁg#éﬁ%hgégg |#%ﬁ§?0%@?&%%§f%§§%]gnd
ori ent at i onnimizirighthe teffgct afedngitwarge indocddhley therssdace ol Hy tharsgesinggiroassst (Thesagar e
redundant |y .| ar to inpraove their | ni,ty to noi.se.. The o Il tag _shape
s o roul Biererabiy Hie e shte aee, an ale, oAy el g agispty ing?d s e peliban "
on an i rr egdiablarimhgd arigast ane gigi ven snahsigde tlickraqihe rpege. toistipertaan that Hietpear y

non- planar sur.face. .. . . . . . S
P 2 recognlzeat%e page ID and position on every interaction with the page, since the interaction is

stateless.

In a preferred embodiment, the region to which a tag refers coincides with an entire page,
and the region ID encoded in the tag is therefore synonymous with the page ID of the page on
which the tag appears. In other embodiments, the region to which a tag refers can be an arbitrary

25 subregion of a page or other surface. For example, it can coincide with the zone of an interactive

element, in which case the region ID can directly identify the interactive element.

Each tag typically contains 16 bits of tag ID, at least 90 bits of region ID, and a number

of flag bits. Assuming a maximum tag density of 64 per square inch, a 16-bit tag ID supports a
region size of up to. 1024 square inches. Larger regions can be mapped continuously without

30 increasing the tag ID precision simply by using abutting regions and maps. The distinction between
a region ID and a tag ID is mostly one of convenience. For most purposes the concatenation of the

two can be considered as a globally unique tag ID. Conversely, it may also be convenient to

introduce structure into the tag ID, for example to define the x and y coordinates of the tag. A 90-



The tags may, however, be arranged at the apexes of any polygon having n
apexes, where n ranges from3 to infinity, as desired. In conmbination with
the circwan2/edsection ring 15, this makes a circul ar arpangeneets2of dat a
bits within the tag optimal. As shown iq Figure 48, to maximze its size,
each data bit is represented by a radia 8Wedge 510 in the formof an area
bounded by two 15 radial lines 512, a radially inner arc 514 and a radially
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si xt h cod&Rishdls systemaslibaysedq) | ocated alternately in circular progression
around the tag. The interleaving is designed to maxi m ze the average
spatial distance between any two 25 synbols of the sane codeword. O her
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its fi1g da@diniviuBiudbe B syRboMELS dnB codeiBrd; Bk BiAxitHiziRd theMiRdline6d BALAS bk t he
sensing device is [1305| tioned. The required dianmeter of the field of view

of the sefEpifgnbeflzsonectadheref ore a function of the size and spacing of
the tags. 5 Assuming a circular tag shape, the m ninumdi ameter of the
sensor field of AfYedititle ewmsicarerine aplerrolhean begsedinglace oba (bn o WReduiolomagr al
triangul apodyt Ffl exAspls D RWH-SohbiItds with rord of led:AdadnARES, WHIPHEI8h& Bfftlent
Decodi ng The tag i mage processing and decoding of a ta% of figure 5

per f or med s}gybc& @énqumyord sizes; another block code; or a different kind of

20 convolutional .code (see, for example, Stephen B. Wicker, Error Control Systems for Digital

code, such as a

Communication and Storage, Prentice-Hall 1995, the contents of which a herein incorporated by

cross-reference).

1.2.3  Physical Tag Structure
The physical representation of the tag, shown in Figure 5, includes fixed target structures

25 15, 16, 17 and variable data areas 18. The fixed target structures allow a sensing device such as the
netpage pen to detect the tag and infer its three-dimensional orientation relative to the sensor. The

data areas contain representations of the individual bits of the encoded tag data.

To achieve proper tag reproduction, the tag is rendered at a resolution of 256x256 dots.
When printed at 1600 dots per inch this yields a tag with a diameter of about 4 mm. At this
30 resolution the tag is designed to be surrounded by a “quiet area” of radius 16 dots. Since the quiet

area is also contributed b)} adjacent tags, it only adds 16 dots to the effective diameter of the tag.

The tag includes six target structures. A detection ring 15 allows the sensing device to



devi ce such as the netpage pen is shown in Figure 7. Wile a captured inmage
is being acquired from 10 the imge sensor, the dynam c range of the imge
i s deterwaen4ost 20). The center of the range is then chperAUaBOLSkE bi nary
threshold for the inage 21. The inmge ii then threshol ded and segnent ed
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perspectlve targets are easy to recogni ze, and the target closest to each
esti mat ed bpbehorindmFigdred$ken as a match. The original centroids of the four
perspective targets are. then taken to be the perspective-di storted cor ners
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The interleaving is designed to maximize the average spatial distance between any two

25 symbols of the same codeword. Other arrangements of the codewords or their data symbols may be

utilized.

The physical layout of the tags or the shape and/or arrangement of data symbols within
each tag are nor essential to the working of the invention. It is merely necessary that each tag
encode sufficient information for the intended use. The use of redundancy in the tag is preferred

30 but, at its basic level, not truly essential to the working of the invention. As such other tag
arrangements may be utilized. Examples of other tag structures are described in US Patents
5,625,412, 5,661,506, 5,477,012 and 5,852,434, and PCT application PCT/US98/20597, the

contents of each of which are incorporated herein by reference.



California at Berkel ey, Technical Report No. UCB/ CSD 89/516, June 1989, the
contents of which are herein incorporated by cross-reference). The

i nferredwagz/sace to i mage- space perspective transform i BCDA®A1/01629r 0] ect
(at 36) 10 each known data bit position in tag space into i nage space
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to retrieve the data encoded depends on the 20 physical structure of the

tag and the systemused for redundantly encoding the data. The ring target
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power dijdeally a non-mnimal field of vi 193 alternati strat egy
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dat a i ndi clEhehosehes thd dinbiytthreshold foethe @fdge 21 CThetimkgd i9 theh lieeshaldeddnd stdigented
position of the tag within the regi An.accurate.position 35 of the pen
R b i n o ha P ESHEY RS PN Qe HEEs Qub kP, ShEARiTRTe 98 SHRY FEPiseett e
then i nf endrgd srdturégre iRl TEheRRE SRPGhIrYia of é220 Shape 18 a%d coppeear. ved on the
tag and the known spatial relationship between the pen's physical axis and

the 30 pen's opBin&#lshapei Bomehts225ardktef (cBAputyE (al ag) fof eathisHiRSanlBesk Pebvide
structyre just,. described js desi ggned to all ow bot%ﬁr egul ar tili %gs of
pl anar'® s dhe Brsission fpsequpnily docating irest glrueipres, §rpnpplashape Tgmenit as bypieff pajpre

tilings angaffitof pdRitbBIhn bRQASH R iBAriMPPRAR28D4kt RE a8 529 - 22
non- pl anar surfaces. In the nore usual case of planar surfaces where

regul ar tilings pfe A@ddrgdl BuctR@ISIiDI firdt tEbe PIEPGES6)SNGHg s B8RSt of -
paper and the like, nore efficient tag structures can be used which

expl oi t t Meing e v Debvad whey perspectivdjsingied: Matghing praererls by asergt-sermaliaing @wdnor e
sui ted to gaf&AdnBiliddgl daBB shadeS HAMENtsD OREOIHE SecBRd-oriBEmoments are normalized the .

20 ring is easy to recognize even if the perspective distortion was significant. The ring’s original

aspect and rotation 27 together provide a useful approximation of the perspective transform.

The axis target structure 16 is the next to be located (at 28). Matching proceeds by
applying the ring’s normalizations to each shape’s moments, and rotation-normalizing the resulting
moments. Once its second-order moments are normalized the axis target is easily recognized. Note

25 that one third order moment is required to disambiguate the two possible orientations of the axis.
The shape is deliberately skewed to one side to make this possible. Note also that it is only possible
to rotation-normalize the axis target after it has had the ring’s normalizations applied, since the
perspective distortion can hide the axis target’s axis. The axis target’s original rotation provides a

useful approximation of the tag’s rotation due to pen yaw 29.

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

applying the ring’s normalizations to each shape’s moments. Once their second-order moments are



5 alternative tag 4 is square and has four perspective targets 17. It is
simlar in structure to tags described by Bennett et al. in US Patent
5051746. Widne2/4ae represents sixty 4-bit Reed- Sol onon synbol/audingistor a
total of 240 bits. The tag represents egﬁh one bit as a dot 48, and each
zero bit by the absence of the correspéndi ng dot. The perspective targets
are designed to be shared between adjacent tags, as shown in Figures 6b
and 6c. Fngunhzedhths hongargpessperdive tdrgdts mg eafy boretapzeamd théearded closast és paehdi ng

mnimum field, of vi.ew.19 whi ch t span,th iaggnal s of two tags.
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requi r ed. arpdgrein ipepirorgedlpeereisiefeisaesdeeds as described in section 1.2.4
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codewor ds bdiagarlydnigrpolateg@ti 3@)othe fewr relenaht adjagewsrnixely imt tho mputoimagg. e povéously
codeword ﬁ@ﬁ . j [ [ ' . each
symbol i sg+ a e% lg%ge\tma% ho_%gkl_teﬁté@etrc\lt}g eeFSﬁ%? ﬁ?’? é\ﬂlcl:t 3@%11\7\:%1%5 hfefgl %blg\%g{e? r71é

posi tion of the E@tﬂl%ﬁ\‘d&@gf s%l?g\a\%%%m&tqmg@in is J%geacg%?%'s%g@-’@ﬁgeed-
consi sts of decoding one codeword at each orientation. Each codeword can

ei ther  cSplomion cadesiordylig dérioted (atB®)ao iyivtf Ahdichded bits Isort 170 decaded bitoietnal.d,

o o Nl LA B0 SRR ] Lo S BBE WDB R,
t hen at ndeintdrivaved ddengthel sanipdiag ptoceshe decoded to obtain the desired data.

30 This may be the case if the region IDis not expected to change within a
stroke and is t Mssmeniyed aboen dechhgdical bag setaiut opéncading sxateam is Wéttchsentiad tstheoke

only the codeword,.cont ai ni the tag LD s then desifre Furt her mor e
ove t mo gt S Bhdcldan it of Suhdrt Mibte SREF FlLuraht ety
\INit_hi n a @_tc{gfbkﬁfor ﬁgﬂg&ﬁzﬁig&nﬁ(ﬁ_é&)ﬂﬁ{h gtkhé yagiigakd 1 BeRwS t&@fﬁ&n&ﬁhﬁ@dﬂﬁng@@n ﬂiéamé.
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image guarantees that the ring, if found, is part of a complete tag. If a complete tag is not found and
successfully decoded, then no pen position .is recorded for the current frame. Given adequate
processing power and ideally a non-minimal field of view 193, an alternative strategy involves

25 seeking another tag in the current image.

The obtained tag data indicates the identity of the region containing the tag and the
positionv of the tag within the region. An accurate position 35 of the pen nib in the region, as well és
the overall orientation 35 of the pen, is then inferred (at 34) from the perspective transform 33
observed on the tag and the known spatial relationship between the pen’s physical axis and the

30 pen’s optical axis.

1.2.5 Alternative Tag Structures
The tag structure just described is designed to allow both regular tilings of planar

surfaces and irregular tilings of non-planar surfaces. Regular tilings are not, in general, possible on



represented by an explicit glyph, i.e. no bit value is represented by the
absence of a glyph. This ensures that the data grid is well-popul ated, and
thus all ovgorimsgrid to be reliably identified and its preBA®0L/ONR9

di stortion detected and subsequently corrected during data sanpling. To
allow tag 5 boundaries to be detected, -@&ch tag data nust contain a marker
pattern, and these nust be redundantly encoded to allow reliable

det ect i onnonFplenap\serfivesdnahe soehusualr dase op plabarsagfades vaierl degurdart tingt b€ tagy archead
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April 2000). 10 1.2.6 Tag Map Decoding a tag results in a region ID, a tag
| D, an? a tag-r Q&rfsl&l'téﬂﬁx_tip@ fagt dtr@f)tﬁlfe()ﬁdife sFﬁdQSQ_ refller filag bi!; Elllcaanﬂinltmgue 6a. The
tag-rel ative pen |ocation can be translated into_an absolute | ocation
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a tagged regl;q(l)n to a corresponding |ocation. The tag map 15 class di agram
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can vary according to surface tg/pe. en multrple tagged regi ons share the
sane tili adjaesahiags agplepvinhia Heiwes ob and Geuliguie; thghewh  pguare tHing ot 4A t2gssad kar e
the s : : r egi : I I @

rogi o, DO LaRing B S SRR i ) el Sy o8, ARCAENFRl Sty Ristde
tag map cawa spedre likingeof ninetiagstcogtainingedlronp bits fonkyktation purpesgs.an  absol ut e
tag location within the region, and the tag-rel ative pen |ocation can be
added to the tadsingoe 415 dh Reed-§oletnon eedeabtbbits of foedatacearddopdapilyt piaedednte

ion. 1 Taddi ) i st nct. s oding - e.of
o000, Lufiafee AU ALPERETRS ool Sl BB GERRI BSBLEES nBRUR! |
section. Tdsdiepeeah durse crraredhssgming helGebiuteg 3D 'ab befate; this- allods eatgiomgID ofgstod?

al read% dibﬁézussed. An al ternative codi ng schene uses "object-indicating"
t ags. | ocati on-indicating tag contains a tag I D which, when transl ated

t hrough the tag p ssoci ate ith the tagaed, region, vyields uni que tag
[ ocat Pon vt hi o TRQepaRRaE A5 $00 ey hERHE of ScBptht SaBal Wi o
to this tapubooittagencanotypetidtet simcluees avhioln reembleetappens. Whishalso shes risglgi The. 30
This in turn is used tg dteterin' ng t he Ig&l?tion ot&géhe?rpen relative 3Q]éa
user i nt ePPARESTYS BFRSIS: herRiore, allov defectign Of fhepote LA IMEets TSRt equirsd i on.
Not only iisagdepoctstig prote@lsfag @a&chbedri® Bictibd 5.2Ufabbvdewith fhie @kkeptidiithatatedp9L@iridon
rel atiye tg the user interface elenent is identified. Location-indicating

t ags or ef gredmitsd; \j g | y support the capture of an absolute pen path in

the zone of a particular user interface WD 02/ 42954 PCT/ AUD1/ 01529
P Although the tag may conta?n an or(faentation geature to allow cﬁsakljgiguatgf)n of the four

possible orientations of the tag relative to the sensor, it is also possible to embed orientation data in
the tag data.- For example, the four codewords can be arranged so that each tag orientation contains
one codeword placed at that orientation, as shown in Figure 6d, where each symbol is labelled with
25 the number of its codeword (1-4) and the position of the symbol within the codeword (A-O). Tag
decoding then consists of decoding one codeword at each orientation. Each codeword can either
contain a single bit indicating whether it is the first codeword, or two bits indicating which
codeword it is. The latter approach has the advantage that if, say, the data content of only one
codeword is required, then at most two codewords need to be decoded to obtain the desired data.
30 This may be the case if the region ID is not expected to change within a stroke and is thus only
decoded at the start of a stroke. Within a stroke only the codeword containing the tag ID is then
desired. Furthermore, since the rotation of the sensing device changes slowly and predictably

within a stroke, only one codeword typically needs to be decoded per frame.

It is possible to dispense with perspective targets altogether and instead rely on the data



-24- elenent. An object-indicating tag contains a tag ID which directly
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Each féﬁ %t ]ﬂjan%l z?Hgﬂq{ra&?cﬁm?‘t}ﬁﬂgé 'nﬁ{; can be retrieved, the tag ID can be translated into an

absolute tag location within the region, and the tag-relative pen location can be added to the tag

location to yield an absolute pen location within the region.

1.2.7 Tagging Schemes
Two distinct surface coding schemes are of interest, both of which use the tag structure

25 described earlier in this section. The preferred coding scheme uses “location-indicating” tags as

already discussed. An alternative coding scheme uses “object-indicating” tags.

A location-indicating tag contains a tag ID which, when translated through the tag map
associated with the tagged region, yields a unique tag location within the region. The tag-relative
location of the pen is added to this tag location to yield the location of the pen within the region.

30 This in turn is used to determine the location of the pen relative to a user interface element in the
page description associated with the region. Not only is the user interface element itself identified,
but a location relative to the user interface element is identified. Location-indicating tags therefore

trivially support the capture of an absolute pen path in the zone of a particular user interface
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server whigehadeRSoH: 436184 AlH@RENED SrRRIVRARsIBRARal oGRS 839" dr& bRb&ated with
applications and publications, and there2§ aut hori zes vari ous network

act i vi ti esontent objggis &t Welhes texiobisctydent stylemiiestst gagaobiects ¢ Onge fedegumest is
behal f of ,apthental Gk dvilsSE partibfladfBt ke@bhPRcording to a particular user’s scale factor

20 preference, the document is paginated and otherwise formatted. Formatted terminal elements 835

will in some cases be associated with content objects which are different from those associated
with their corresponding terminal elements, particularly where the content objects are style-related.
Each printed instance of a document and page is also described separately, to allow input captured
through a particular page instance 830 to be recorded separately from input captured through other

25 instances of the same page description.

The presence of the most abstract document description on the page server allows a user
to request a copy of a document without being forced to accept the source document’s specific
format. The user may be requesting a copy through a printer with a different page size, for example.
Conversely, the presence of the formatted document description on the page server allows the page

30 server to efficiently interpret user actions on a particular printed page.

A formatted document 834 consists of a set of formatted page descriptions 5, each of
which consists of a set of formatted terminal elements 835. Each formatted element has a spatial

extent or zone 58 on the page. This defines the active area of input elements such as hyperlinks and



transactions. It also provides handwiting recognition services if desired.
As descri bed above, a netpage page server 10 maintai ns persistent

i nf or mat ivod ozt page descriptions and page instances. ROPADet/Qp&AYe
networ k i ncludes any nunber of page servers, each handling a subset of WO
02/ 42954 PCT/ AUO1/ 01529 -26 page instaR€es. Since a page server also

mai nt ai ns user input values for each page instance, clients such as

net page pidpoatfslds. send net page input directly to the appropriate page
server. The page server interprets any such input relative to the

description of tAéocupeifitcnmaeB3ikopagondsAo AErpagal dobhsait 884, Itkednsdtd SFaakest
docunent | Ds .51 on mand, _and provi des | oad- 5 bal anci ng of pt??ge servers

via its | PREIHEETS BN SChOm¥hich CorERpRngs (9t Page 4PScriadd 1 piethy document.

Di stri but geeh\NABE inStAdcIB0 (N Ebes Pdingdd Mg R printe netpBROl, Ufd RcH8l 8 PeeelBAH dfD S0
into the network address of the netpage page server handling the

cor r espon#ieri§tPagsy & Pagstinguee ismoh gath afa dagmieptinstang IS K rensesents ajcepyoke pagsr

whi ch hostguisdaeh Rellie net page applications. 10 A netpage publication
server 14 i's an application server which publishes netpage documents to
netpage printers pé@é‘?ﬂstﬁl’c@c&‘gﬁﬁ of D&Y of BrifbAdidmdnPinsiafdel 859, A4n f§tance
servers can be hosted on a variety of network server platforns from

manuf act uPely sexistscl ik gecoRly| instenge-epecifivainkaametiona THusanhypralink  ipjtance existagler a

servers c I I - LS C be
i st 11 but SR olRREbch kBt Yool oFeaBi BRSPS difh BUlcaBPilElce 0
provi d&d bielddnstange exists fasrasficldielemént bgaantei itwgberds npw spenifit fodheapage jnspney Aded

by the | DeRGEMSH ARCad D8 AHE LEELE for A0 R3A: Ry B QYidSg directly in a
net page appl | ance such as a ’netpage printer, Tn a conputer workstation, or

on a local Net Mol e harchidn Bk t-PBie'l}E&?tF%ﬂ,haehg{/‘ps{nBE%ﬁmgﬁé DA 550 d1eldni "
appliance which'is registered wt e netpage system an pri nt s

net page ?B@gmp@e mrydenmndn«he]dlgmtms,ﬁbsmwmiﬁgum Eh@hsktqiﬁci aldnsmt &ffiScaafu i qlﬁe
printer a s..connect.ed.t o t he page hetwork v a.net wor uc
be The 1 neabrtmeil S Fif 2046 sl SO SRR Ay ol B ¥ Bethetyy
andt S ¢1c5ur kstyled seit _tdb{egs ?fiijtaﬁ dmagwélerhéxit S49reNithr an, astdetatedeinfagg eleﬁléli(l:}:rES?{ ?] gF@B? noL
contain an ersistent storage. r a user s _concerne e networ
Tot he | SBIeEBTaD SHE e RTRL bl PEH e b G PUSFGOEE SO0 ST RS | e
with the REkPchf objb& T3BSid hldlid 616 clOBENIIL vARGR HEICIRIISaudld, cliprbRRE BB BE hy Of
particul ar netpage gri nters. The net pagebi%ri nter receives subscribed

net page dSTRRERDENBPY I aR pRsprdated ASFIPIORISCHTP0. st @ Figpre Bych docunent i s

distributed in two parts: the page |layouts, and the actual text and _.
A page instance may have a backgiound field 833 which is used to record any digital ink

20 captured on the page which does not apply to a specific input element.

In the preferred form of the invention, a tag map 811 is associated with each page

instance to allow tags on the page to be translated into locations on the page.

1.4 THE NETPAGE NETWORK
In a preferred embodiment, a netpage network consists of a distributed set of netpage

25 page servers 10, netpage registration servers 11, netpage ID servers 12, netpage application servers
13, netpage publication servers 14, and netpage printers 601 connected via a network 19 such as the

Internet, as shown in Figure 3.

The netpage registration server 11 is a server which records relationships between users,

pens, printers, applications and publications, and thereby authorizes various network activities. It

30 authenticates users and acts as a signing proxy on behalf of authenticated users in application
transactions. It also provides handwriting recognition services if desired. As described above, a
netpage page server 10 maintains persistent information about pagé descriptions and page

instances. The netpage network includes any number of page servers, each handling a subset of



i mge objects which popul ate the pages. Because of personalization, page
| ayouts are typically 30 specific to a particular subscriber and so are
poi nt castw® 02/439684 subscri ber's printer via the appropri at epCpagel/sseyer .
Text and inage objects on the other hand, are typically shared with other
subscribers, and so are nulticast to alB-subscribers’ printers and the
appropriate page servers. WD 02/42954 PCT/ AU0O1/ 01529 -27 The net page
publ i cat i papedastaneds. Sike FpZRSetvhtalSagiiRiing used mpaf valiees ioreath g8 ifahce, licdts
poi ntcasts and nulticasts. After rece',viﬁ%? t%g poi nt cast of a_docunent's
page | ayofic8 3 PHBAZSPIAYEY SCIYRRRASS WRFCHICAL OiTRHEPEPIPE PagRSeVED The Blss 8oy,
Once the RidrpleRlanyafehifuCiekide ok &RENBh 6f BEESdsFnaitEpagd Obj ects that
define the 5 docunment to be printed, it can print the docunent. The
printer rasteri Z@Sne@ﬂ% B isBiver 0Fldlcuagts Q6EnRAIDS 58 JHUEdHARBOMR YroPiBeORLMN
sides of the sheet. It contains duplexed print engine controllers 760 and
print engParcingaf page; seryerswi tstiPreflogstipmscheals 350 for this purpose. The
printing process consists of two decoupled stages: rasterization of page
descri ptions, 0 ngiRasceRpRpISRSH ey Intesnat dRistrguted NemseSysteay 3NS)Tiee sipilar.cto
| TAge Prog&sKoh deffhkd pfRNP 50 ficPhe MWAvRE add?Rs %fsﬁeaﬁhd?;ge' ph Srvér fadddRE 0 1 N
paral lel. The dupl'exed print engine controllers consist o custom

pr ocessor Songspading pagiastartes her and print page images in real tine,
synchroni zed with the operation of the printheads in the print engines.
Printers not endbhepage@pplicativnssepies 13 R qoterver Whigh hasivintamctivpnétpage eppligations.

t ags j n -~ i l. I .3l - fhi s I t

of hor e seerprs” B RAREPLeq(E 145K applipich 1R B BIERE hipk Mok AR B

f unct i onahétpagephintersi Bhaysirhdescrited prdetrildnl Sectiged, they are still classed as
net pages. A normal netpage printer prints netpages on sheets of paper. Mre
speci al i zed net P¥aggage preivetsecan rhayhgstednon ontverietpr of sptwoikalsérzerd phtforfiac em
such as g s t I i C rd. nt . orts at | east
one surface ycﬁ%rsaﬂ%ﬁsgspg%WS}%gx{la 'g%ﬂsf%a’o Hlé&)tgéla' ?)li ‘f“ﬂég Igegﬁgenes,gw%r%dc Mehce
tag map, ftorueently opurfiggiehdsypead a Single tsagervap b8 diktribhied bvatasmumibkest Hokte Soag

tilinggsche tual J. ed t rint a docunment becone ssoci ated wi t.h
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Fi gure 2 shaedDisheenaidphgeagp téritiradan @lsabs pvided diractly af 4 etpage @ppliance such as a
printer-related.information 25 maintaine lpéfa regi stration server 11 on
t he net pal¥PREPHBER M ACQIPRISE Morkstaliol SHPHIFl BEOHfe “net page printer is
described in greater detail in Section 6 below, with reference to Figures
11 to 16.1

5 THE NETPAGE PRINTER
The netpage printer 601 is an appliance which is registered with the netpage system and

20 prints netpage documents on demand and via subscription. Each printer has a unique printer ID 62,
and is connected to the netpage network via a network such as the Internet, ideally via a broadband

connection.

Apart from identity and security settings in non-volatile memory, the netpage printer
need not contain any persistent storage. As far as a user is concerned, “the network is the
25 computer”. Netpages function interactively across space and time with the help of the distributed

netpage page servers 10, independently of particular netpage printers.

The netpage printer receives subscribed netpage documents from netpage publication
servers 14. Each document is distributed in two parts: the page layouts, and the actual text and
image objects which populate the pages. Because of personalization, page layouts are typically

30  specific to a particular subscriber and so are pointcast to the subscriber’s printer via the appropriate
page server. Text and image objects; on the other hand, are typically shared with other subscribers,

and so are multicast to all subscribers’ printers and the appropriate page servers.



1.5.1 Menj et TM Pri nt heads The net page system can operate using printers
made with a wide range of digital printing 30 technol ogies, including

t her mal WG pB4#295pi ezoel ectric inkjet, |aser el ectrophot ogpapiivel/oaed

ot hers. However, for w de consuner acceptance, it is desirable that a

net page printer have the followi ng chaPdcteristics: WO 02/ 42954

PCT/ AU01/ 01529 -28 photographic quality color printing hi gh quality
text printing k[i}@ hhetakd ptiblichion sen{e@Wp@lhizest the s_@@ﬁéntatﬁﬂdﬁ}/do'ﬁlﬂﬁen_ﬁ @6itent ity g
paper cost . si e operatiqQn near, silent printing  hig rintlng, spee
20 si mul ¢ Bpiee HBhlbcastsq erplies:eﬁw%&e pofsashahia JeshRRICAgReR 1 Pt thSoRAE e
consunpti %mmg{mgﬂggs&,gg@wmteﬁlt&_y avai l abl e printing technol ogy has all
of these characteristics. 0 enabl e production of printers with these
characteri sti cs,odcBand pRsENhasARRiVeaant cBdpleteIpagt MyBHE QHld BbREW thi: idefine the
technol ogy, referred to as Menm et TM technol ogy. Menjetrmis a drop-on
demand 3i nR§@mentde hpBriweds itcamprint theslopwpeit-es pagew dth print heads fabri cat ed
using mcroel ectronmechani cal systenms (MEMS) technol ogy. Figure 17 shows a
singl e printing The®rpist rastgnzes gpd prine pddeamiigven pPagehumultangpyslyrathefigsdes of the

wal | pri nt ' 8 -] Nt 0 f M pi
pagew dt hgﬁ 8pﬁgg&%@?ﬁ?g@e&%@p5%1%%%&;11?1%}1%?{32%%@-& 8 elﬁélﬁﬁt @ﬁi%])}l nl?lgrr%%&ent a,
20 yel | owpriltheadk 35Gfodthisfurpmsed | nks as wel | as paper conditioner and ink
fixative. The printing elenent 300 is approxinmately 110 microns |ong by 32
m crons w de. ArTheysinting prodeese@ngists nf iwogleeduphedstagesarastefitioe df mge desstiptioonn
substrate 301 that 1ncorporates CVMOS lagic, data transf timn and
arive 1S &t ereron, MErTRRE B ks artar B St b pish R RIp PURNH 980 ar
t he nozzl eno80&andatie DSBg 752 runining 30 Jhardllak Th Sluplexel grim Feagine coddllerstdoasift| afi di ¢
seal 305, the ink channel rim,3 the lever .arm 307,, the acfive ., actyator
beam pai r 568 PIRESPARY C{‘}‘ee"%"é‘flu‘g&%’r a“@é’é‘ﬁwf%e %Y ‘te?}et“%ecff(‘\‘i'éf"a‘é‘f%‘é{#‘bﬁ’e

anchor 310peritivd of the printheads in the print engines.

Printers not enabled for invisible IR printing have the option to print tags using IR-
15  absorptive black ink, although this restricts tags to otherwise empty areas of the page. Although
such pages have more limited functionality than invisible IR-printed pages, they are still classed as

netpages.

A normal netpage printer prints netpages on sheets of paper. More specialized netpage

printers may print onto more specialized surfaces, such as globes or sheets of plastics. Each printer .
20 supports at least one surface type, and supports at least one tag tiling scheme, and hence tag map,
for each surface type. The tag map 811 which describes the tag tiling scheme actually used to print a
document becomes associated with that document so that the document’s tags can be correctly

interpreted.

Figure 2 shows the netpage printer class diagram, reflecting printer-related information

25 maintained by a registration server 11 on the netpage network.

A preferred embodiment of the netpage printer is described in greater detail in Section 6

below, with reference to Figures 11 to 16.

1.5.1 Memjet™ Printheads
The netpage system can operate using printers made with a wide range of digital printing

30 technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others.
However, for wide consumer acceptance, it is desirable that a netpage printer have the following

characteristics:



passi ve actuator anchor 311, and the ink inlet 312. The active actuator
beam pair 308 is nechanically joined to the passive actuator beam pair 309
at the j Ww@o034954 Both beans pairs are anchored at their repepavvi/vs2anchor
points 310 and 30 311. The conbination _of elenments 308, 309, 310, 311, and
319 forma cantilevered el ectrothermal ~#8-02/ 42954 PCT/ AU01/ 01529 - 29-
bend actuator 320. Figure 18 shows a small part of an array of printing

el ements 300, i ncl ughatggrapiidc Qakty coleplimimg315 of a printing el enent 300. The
cross section 315 is shown wthout ink, to clearly show the ink inlet 312
t hat passes t hrough highguality tekopting@g er 301. S5 Figures 19(a), 19(b) and 19(c)
show the operating cycle of a MemjetTM printing el enment 300. Figure 19(a)
shows the qui eseent hpaséitabliy of the ink nmeniscus 316 prior to printing an
ink droplet. Ink is retained in the nozzle chanber by surface tension at
the i nk neni scus 31¢wapghtaicoithe fluidic seal 305 fornmed between the nozzle
chanber 304 and the ink channel rim306. 10 Wile printing, the printhead
CMOS cigrcuitry di st idhiikessdata fromthe print engine controller to the
correct printing elenment, |latches the data, and buffers the data to drive
the electrodes .318Qf piAEc.RCtive actuator beam pair 308. This causes an
electrical current to pass through the beam pair 308 for about one

m crosecond, resul tiggd H.teHl e heating. The tenperature increase
resulting fromJoul e heati ng causes the beam pair 308 to expand. As the

passi ve actuat or, 15ng§§%?§ﬁkﬁm§%9 is not heated, it does not expand,
resulting in a stress difrerence between the two beampairs. This stress

difference is parti {fﬁggp by the cantil evered end of the
el ectrot her mal bengh%%?hato &%go bendi ng towards the substrate 301. The

| ever 4@y m 307 transgits. thi ssddﬁgl\é%ﬁgcﬁ)rél}t%lgst he nozzl e chanber 304. The

nozzl e chanber 304 noves about two to the position. shown in
Figure 19(b). This i i nk pressure, forcing ink 321 out of the
nozzl e 302, and 20 gggéﬁﬁgﬁﬁﬁ%n?nk meni scus 316 to bul ge. The nozzle rim
303 prevents theg in ni from spreading across the surface of the
nozzl e chanber 304.§%s ?ﬁ%gﬁgnpéggture of the beam pairs. 308 and 309
equal i zes, the tuy 320 retyrns. it.s oriainal_ pasition, This .aids in
Che-braak. of - of 4 LRt sl <Yusft inlfe Gl oBBha A e tpag e
chanmber, as sho in. Figure.19 . The .nozzl e.chanber is refilled.by the
action of the s\lﬁfﬁ‘ %n@lég I%géutael%ns g’ghmét?rst%le E?@ fi cshc §{g§% > %F é’Eﬁs%nt fﬁgléﬁ%t\/\gasa '
segneri ofnvantpd kntelvemiht 3&Binology, zefarsddp@ges Meinjet™r techinbiegy. eMgrhjbt™fis & hitop-on-
glr Ir 22? Iegg dg{gl Ssztdh-lﬂe' E]%LL d Qggﬁ];@%h einQ(()fjl oerglteg t }ll)gée(\:v%tiny p%i%t?leggp fal?ric%tgg using
microelectromechanical systems (MEMS) technology. Figure 17 shows a single printing element

300 of a Memjet™ printhead. The netpage wallprinter incorporates 168960 printing elements 300
to form a 1600 dpi pagewidth duplex printer. This printer simultaneously prints cyan, magenta,

20 yellow, black, and infrared inks as well as paper conditioner and ink fixative.

The printing element 300 is approximately 110 microns long by 32 microns wide. Arrays
of these printing elements are formed on a silicon substrate 301 that incorporates CMOS logic, data

transfer, timing, and drive circuits (not shown).

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

passive actuator anchor 311, and the ink inlet 312.

The active actuator beam pair 308 is mechanically joined to the passive actuator beam
pair 309 at the join 319. Both beams pairs are anchored at their respective anchor points 310 and

30 311. The combination of elements 308, 309, 310, 311, and 319 form a cantilevered electrothermal



is 0.4 mmlong (about 0.2% of a conplete printhead). Wen printing, the
paper is noved past the fixed printhead in the direction 352. The

print heaovbaz4P®s4 ows of interdigitated printing el enents PGDABOOJ1SEH i nti ng
the six colors or types of ink supplied by the ink inlets 312. To protect
the fragile surface of the printhead du?png operation, a nozzle guard wafer
330 is attached to the printhead substrate 301. For each nozzle 302 there
i s a correagaadattog3200zzl e guard hole 331 through which the ink droplets
are fired. To prevent the nozzle guard holes 331 WO 02/ 42954 PCT/ AU01/ 01529
-30 from becom mWguld 0% kiesvshy spaippirt bf e bsayoof priiap etbdlenis300f intlnéihgd @oss i S

punped” t hrouygh_the air .inlets and out  of_ the nozzl, uard hol es,during
printing. Se?Bg‘b?]é\fgﬁtprinH‘%g oorpent ?’@ﬁ]zl‘&‘?ﬁ"ﬁbfec?%?’lﬁdiﬁogn Vﬂ%ﬁ\% 40 g&%ﬁ’é&"%i | e
the pri nt%iﬂlﬁnjegj,lq.thalpﬁssaghgro{}g{ﬂaagﬁcdﬁ&vafé3‘6I_[|_e active sensing device of the

net page systemis typically a pen 101, which, using its enbedded

controgl er 134, Figiu&tlb@%,t O(5) IR Y9E@) HaW tﬂ@@ﬁb@ﬂinF Bydosi 4 Memjdiagsintih®Ble@eage
via an inmage sensor. The inmage sensor is a solid-state device provided
with an apftopriate filter to pernit sensing at only near-infrared

wavel engt hs. As described in nore detail below, the systemis able to,
sense when the Algre P@rhewnibegyiesgentpositien of the igk meniseyy 31 ¢riqs npringing gp @kt o

sense t aggropfet. 1S idrdifiddeR khe R zA18LIBTIRY GRRIHES AR tHRaMOMEN S 916 dndQit that
200. dpi or greater and 100 Hz or faster). Information captured by the pen

i s encr ypfleidicaad 305 fasinedbdtyeen thpnoarle chamnben3Qdrmad fheiigk dpnnebrimi3i8e st ati on)
the printer or base station int e&i)reti ng the data with respect to the
(knowdP page, orWhilenpriniimgpihefrsinthsad CAMPD Girerimy distribaies datat fropy theygrint engine

i nformat i g&#ﬁe@ton&% pc%&@cts%rn\aﬁ oleRlend, BRI HE Al Ofha TP RS &% & drive ¢

h
enbodi nmen the netpage pen operates both as a marking ink pen and ase 15
a non- mar kleetrpdst §18of thEhastinmpktiater bespepair 30 idhisesausdssannelectiical eursar Yo ass
usi ng the e St r j: t . fib, o] as
an | ot er PSR, R0e 5 Bolt B DGkerR Bl 1oRE HAIED, T ipesa
syst em anihcleas msultivigcfioem pate hedtifeg] caubasgher eeaPagtidBgo expandietspbapasgivnactpitars s
di agr efl ectiLng. penzrel.ated infaormation.mai.ntained,. Legi t.on
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net page, béwen k. Thas @resd differendeds patially resohed dy tlercagtiiévatddend pithatlkastifeonilhe

page. The nib is a hed to a.force sen ~and the rce on the nib is

i nt er pr et BgPdrASMAF éé&g%’%'g’gttwaégﬁw%? G&ESHMF ﬁgiég’F ge%%rph 0?; AU HIS; TROVeRRE
“down". Tk ﬁlﬁaio%ﬂwihz&nbe:t gt)e _r’ﬁﬁtﬂdéﬂe ehanten 300 movheatpagevd ?ﬁdﬁ@xs “t6 lthec g@itionby
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Petwor k. e o 1o Bhdbis fecasciahe i eratc Jene A3 b AL, APl 8K o,
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novabl e when subject to a specified
spreading across the surface of the nozzle chamber 304.

As the temperature of the beam pairs 308 and 309 equalizes, the actuator 320 returns to
its original position. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozzle
chamber, as shown in Figure 19(c). The nozzle chamber is refilled by the action of the surface

25 tension at the meniscus 316.

Figure 20 shows a segment of a printhead 350. In a netpage printer, the length of the
printhead is the full width of the paper (typically 210 mm) in the direction 351. The segment shown
is 0.4 mm long (about 0.2% of a complete printhead). When printing, the paper is moved past the
fixed printhead in the direction 352. The printhead has 6 rows of interdigitated printing elements

30 300, printing the six colors or types 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 corresponding nozzle

guard hole 331 through which the ink droplets are fired. To prevent the nozzle guard holes 331



force which is greater than that normally applied when witing. To "click"
the user applies a force sufficient to nove the nib. This nmay provide nore
desi rabl avéerdysack to the user conpared to that provi dedPOyAGOIH@IF2NOVI NY
nib. The pen determ nes the position and orientation of its nib on the

net page by imaging, in 30 the infrar ed39pectrum an area 193 of the page
inthe vicinity of the nib. It decodes the nearest tag and conputes the
position ﬁﬁmtﬂaa)mﬁhg)blba{eaua&‘pepdr @ibér er dtag debn)TFilttred aib Hapuvipdd hesugh detainislets

di stortio t he_ i ma tag, and 1 he known geonetr f . the pen tics

Al though SHOmguT oF B oeleoria B dhrtbn B g Ty b ik Tsediite e,
density ogua&mgsm@avmfeth@[mgﬁ@@gmgproporti onal to the tag size, the

adj usted position resolution is quite high, exceeding the m ninmum

resol uti one equithedudtpagépenr at e WO 02/ 42954 PCT/ AW01/ 01529 - 31-

handwr i_t i ng recg%gltl on. Pen_ actiogns relative to a n tpage are cgptured as
a seri@s of strdegctivg sepsingdevics of fhemetpage systemdy gically §pen 1 e whichismg iisen
posi ti onseMRedibiecdadfer 130)it bRk e&cégxu@axme&cydavm FRviast tagmoﬁqrﬁag@mqn ket he
subsequent pen-up event. A stroke is also tag ged with the page ID 50 of the
net page 5smﬁ@nab@rlm@g¢esepages pDobfsigedevicgHre Hded e an ﬁepqeamat% ifilten ips Parites,
is at the NGEIRAL- K& s GERAPEANE LRAUEARIEN I thedy Sibth T E4H

sel ection %%é@gssom ate Vel%ﬁé[ﬁ)s F‘Swég{gi tdEe user tt o} perfeorym cop e"atr(;d
past e opeswss when e aib rfhleccsvéacémthdlvrﬁ susfage, ped the aem Bchblegosbnseres Bba syfbeient t o
di scar. f | er, T t s a
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system In the case of the default netpage pen described above, either the
marking ink nib T&bptdfmadmmbmmiehmf the]&t}gagybwsopaiatcsﬂ)sthcamanmnking mapbn pelesal so
has a (‘surrent ni.b st ér%25 Thi s |g ni.b tq;ée gr ene%pe éNISteh t he
pen by°a &mafl?Pgraégg r“’é’ge‘f% ltsﬂ% <BI%el é‘é‘f’?n 881 P 1 om
a pal etteas Ih&owdﬂg ajdskdm, ukh @ When iitsist Wxed rak n Shiginet &mﬁface aEaeH nﬁtp'agb phreis

current nib, oke tured t pen ar gged. wi.t h the current

b Styl oreHRE TS e MBS g ets duhed o e AR 23 nly e nebied o

r epr oduceglatNdibfie8mNidflesing! Rnutlhiad Witoshhtibh eyaiddifed @gleéglst&aoﬁ/\b&nﬁvar of Bi® pen

is within range of a printer with which it can conmunicate, the pen slowy

fl ashes |P§tpag6r‘i‘F'i“f?ék LED. Wen the pen fails to decode a stroke relative to

the pg)o monentarily activates its "error" LED. \WWen the pen _succeeds
di ng a

SWP‘Hkélﬂf‘eélnéﬁ iis, & contack avith a netpage, the pen determines its position and-

orientation relative to the page. The nib is attached to a force sensor, and the force on the nib is
interpreted relative to a threshold to indicate whether the pen is “up” or “down”. This allows a
interactive element on the page to be ‘clicked’ by pressing with the pen nib, in order to request, say,
information from a network. Furthermore, the force is captured as a continuous value to allow, say,
25 the full dynamics of a signature to be verified. The nib may be movable when subject to a specified
force which is greater than that normally applied when writing. To “click” the user applies a force
sufficient to move the nib. This may provide more desirable feedback to the user compared to that

provided by a non-moving nib.

The pen determines the position and orientation of its nib on the netpage by imaging, in

30 the infrared spectrum, an area 193 of the page in the vicinity of the nib. It decodes the nearest tag
and computes the position of the nib relative to the tag from the observed perspective distortion on

the imaged tag and the known geometry of the pen optics. Although the position resolution of the

tag may be low, because the tag density on the page is inversely proportional to the tag size, the

adjusted position resolution is quite high, exceeding the minimum resolution required for accurate



page, it nonmentarily activates its "ok" LED. A sequence of captured strokes
is referred to as digital ink. Digital ink forns the basis for 25 the

di gital exa@hzamyes of drawi ngs and handwiting, for online peragni/tisen of
handwriting, and for online verification of signatures. The pen is
wireless and transmts digital ink to tﬁé'netpage printer via a short-range
radio link. The transmtted digital ink is encrypted for privacy and
security aadwadaketégeidnf or efficient transm ssion, but is always flushed
on a pen-up event to ensure tinmely handling in the printer. 30 Wen the pen
i's out of range Pef a@iofs teli®é to 4 nekpapd &t Saptired dsal setidhofistiokeRt AL 5tivke cHBIFRIOY a
which has a C&nglt of over ten m nutes of con%lnuou handw i tin V%
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02/ 42954 PCT/ AU01/01529 -32 A pen can be registered with any nunber of

pri nt ePs, Vbereveidberrge IArhangesa whichainderopal iCuymstaners: 5 45108 corpberceRes abde and
on the neg%@%k it is largely. imuaterial which printer a penis

comuni cating with at any particular time. A preferred embodi ment of the
pen is describeg,in n&h% (52h, IS Hageaaemeﬁtrke@&w 28 LsdRfaledWyithe! snow%ér @k ekgnse to
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el ement t g,k SEhRITLESH A ggﬁ{ltl&ggieff%% o lnde1Pss!sGhAHLY B RURbIAH AT Of

the pen ative e pa ai ne he i ndicating

t ransm t t edlection hyperljpkiactivation.wher e it resolves via the DNS, the page ID 50
of the stroke into the network address of the netpage page server 10 which
mai ntai ns the cdhdmgﬁdndmngnpagﬂaSMBThmmﬂheﬁﬁlm#nMﬁhﬂﬂwnhammnbﬂssyman§hroke

to the ser centl |dent fie ear
Lo one, TR ba i dotiule dofie P SetiBBed SRR bloker HESRkbe Bk dif of\e RRLnAEhe
page Sl&r vetylus fAib ik sumc Rach facdisotek pageernt aibsstydd 8250Thia 1merpﬁacstquahgassobﬂgedut
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typi cal | y defhgit 81 sglesie whafiestgla aﬁsbﬁaﬂa@ WRAUR cMetMmaIHK Strwbe Rapitiied ha@gh S@en/ae

receives the stroke fromth retrieves the page_ descrjptj
whi ch t he 2geedhRdthhp quaent il hien B SUPHER e PEREHETSY TeR uﬁ%@géﬂey are
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20 Whenever the pen is within range of a printer with which it can communicate, the pen

slowly flashes its “online” LED. When the pen fails to decode a stroke relative to the page, it
momentarily activates its “error” LED. When the pen succeeds in.decoding a stroke relative to the

page, it momentarily activates its “ok” LED.

A sequence of captured strokes is referred to as digital ink. Digital ink forms the basis for
25 the digital exchange of drawings and handwriting, for online recognition of handwriting, and for

online verification of signatures.

The pen is wireless and transmits digital ink to the netpage printer via a short-range radio
link. The transmitted digital ink is encrypted for privacy and security and packetized for efficient

transmission, but is always flushed on a pen-up event to ensure timely handling in the printer.

30 When the pen is out of range of a printer it buffers digital ink in internal memory, which
has a capacity of over ten minutes of continuous handwriting. When the pen is once again within
range of a printer, it transfers any buffered digital ink. The buffer may provide more or less buffer

capacity.



A "click" is typically a stroke where the distance and tine between the pen
down position and the subsequent pen up position are both |ess than sone
smal | mawonm9sn object which is activated by a click tpgi/aabi/giseequires
aclick to be, activated, and accordingly, a |longer stroke is ignored. The
failure of a pen action, such as a "sl oﬁgy" click, to register is indicated
by the 25 | ack of response fromthe pen's "ok"™ LED. However, where a
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and form c$ﬂ3ﬁhﬂ§a¢ingmﬁlﬂfatin|9(r§)m@maﬂh{l@r mfield can also trigger the
activation of an associated hyperlink. 30 1.7.1 Hyperlinks A hyperlink is a

nmeans of sendi ng\ prefRs8 aMBodifed of BERELis ABRb&HAH )g@aser'aash fn)SREtoRld BeloV, tht S
a printed response in the netpage system WO 02/42954 PCT/ AU01/ 01529 -33 A

hyper | Pnkr&¢erps i Figues $ ¢l i fi es the application 71 which handl es
activation of the hyperlink, a link ID 54 which identifies the hyperlink
to the apﬁlication, an "alias required" flag which asks the systemto

i ncl ude t e useMEIPABRINTEBACBANAl i as ID 65 in the hyperlink activation, and
a description \itheabipage primed 60heoeivdsalatayrgetingitok sirskerfemothd @en HH vehehaheqgent e

or appears in,the user.'s hi st.Qry. e hyperlink.element class di.agramis
chown . B b5 et T poehidi 2R G idel 58T B e SuOPGat E8RAC &
request t o arcapplmoanemnsuck asewtreltee Thaddth ellovat the identity o tapplticohit ipage dnd
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the nd Py RlinBRRS Bt i by delymited bl n iRioniR barivs pRioiDg ah e o
hyper | i nkgeBeRitivé oy tie @ygmtlbhiﬁrdb&ixlﬁﬁm‘heaﬁdicz&iﬁk iﬂ@ﬁaﬁ@ﬁaﬁ&ﬁﬁtﬁ& tb mles;;rﬁl%,, w1|ﬁ>ese Ehgwn
in Figure 30. 10. A g r rlink. can i ement a request for a |inke
docunent, rea?lvwayla%ﬁﬂ%@wﬁép 1656 B‘l:‘é? sifokf dhio {5 netwark gé ess Qf o IeiAgHBAZE | nk
subm ts t kaveraor@sdronslhiass BRI it Pohdify Fippliistidéd 0. ItAhenSRhEAiks 18O sthkd @6 henk
submits the current selection to the application. If the current selection

cont ai ns PageseHE &L thePaspaciecotly tidsptificd igransspiop piaoket then Hisgrinten may lreasy

returnsa ghvdGheadaRAE o WiBAht kY bddeer if RECAMY. Bach FBABL Bhsislobh RokipRt %%et ext
in which it appears, or a translation into a different 15 | anguage. Each

hyper | i nk laygensintainpd persistently; By apptnagmpage ipehees belows Thatpage tagent prefexste
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20 intersects. It is then able to interpret the stroke in the context of the type of the relevant element.

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

25  lack of response from the pen’s “ok” LED. However, where a netpage includes a button a “click”
can be registered when both the pen down and pen up positions are both within the area of the

button.

There are two kinds of input elements in a netpage page description: hyperlinks and form

fields. Input through a form field can also trigger the activation of an associated hyperlink.

30 1.7.1 Hyperlinks
A hyperlink is a means of sending a message to a remote application, and typically elicits

a printed response in the netpage system.



20 The systemincludes the pen's current selection 826 in a selection
hyperlink activation. The systemincludes the content of the associated
forminstve@os4B88 in a formhyperlink activation, althoup@r/iAUot/éus29
hyperlink has its "submt delta"” attribute set, only input since the |ast
form subm ssion is included. The systérrincludes an effective return path
in all hyperlink activations. A hyperlinked group 866 is a group el enent
838 which has am asmhﬁlaelaﬂeﬂmme lidentifies the apilibatiindlinwhiah hamgilss eac@datiod\be khe
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be used h@mﬁ;uun@hﬁpeﬁmklélea@hmﬁg 1§§h@G/h|nQFlgﬁE’éQ9| .€. where input is
captured and therefore shared as soon as it occurs 1.7.2 Forns A form

defines a coll eQVh@naq{ypéﬁh@tlmcmwdt tﬁel ﬁigdsse%ede.eﬁda, £ 3Bfuedi Srodan’ BhicAfbnS et
of inputs through one or nore printed netpa A formallows a user to

submi t oné"lBerWhﬁ’iS‘fr en b ApksoEk sThepanalisation 4 goon %ﬁ@r/bxwllﬁmiw@n D3444p0d the

appl i cati ghRR{dnVi & iRl 3MHUMnNTGw A Nid 1REPNS! Thete %&rtﬂ}eg%ek of ﬁy&flﬁﬂ&?
el enent 8 in the docunent hierarch It ultimately contains a set

t ermi nal B¢uerad hgnedinks 863, damn hyreflipkn Snqu@etlc@dafp@rékae@énasssh@wrpm Figusel 30.
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void form form mmnd A rmex when
Ve t1 e SHRSTE O e gea BaEe o b e BROR ST Apisats, oBY FREAtion ikt Fite.

Wil e the ufeﬁuiﬂymsa-s@edlﬁweata toothenappliebtion| for @karapred “shobpifl tart’ NefPeattingdpdreasas
which is not active is instead captur t he background field 833 of the
15 rel evaMPmRRd by appuchesing apgliss “?‘E eg ﬁf’{]@e&%?fi ve or frozen, form

subm gsion is ariowed Any attenpt, to submt a_form when the form.is not

acti v@r frozen FFSYHEP duudgs thepan’s qurrens geleqtiop |8?§ 12 felectir’ pyperfnk acllygpp.

The system includes the content of the associated form instance 868 in a form hyperlink activation,

although if the hyperlink has its “submit delta” attribute set, only input since the last form

submission is included. The system includes an effective return path in all hyperlink activations.

A hyperlinked group 866 is a group element 838 which has an associated hyperlink, as

25  shown in Figure 31. When input occurs through any field element in the group, the hyperlink 844
associated with the group is activated. A hyperlinked group can be used to associate hyperlink
behévior with a field such as a checkbox. It can also be used, in conjunction with the “submit delta”
attribute of a form hyperlink, to pfovide continuous input to an application. It can therefore be used

to support a “blackboard” interaction model, i.e. where input is captured and therefore shared as

30 soon as it occurs.

1.72 Forms
A form defines a collection of related input fields used to capture a related set of inputs

through one or more printed netpages. A form allows a user to submit one or more parameters to



Each forminstance is preferably associated (at 59) wth any forminstances
derived from it, thus providing a version history. This allows all but the
| atest vav@opmosf a formin a particular 20 tinme period poTAEBXSRUded
froma search. Al input is captured as digital ink. Digital ink 873
consists of a set of tine-stanped strok”é‘groups 874, each of which
consists of a set of styled, strokes 875. Each stroke consists of a set of
ti me- st anpesppliestiop @6fiwire poHgiibumeéacdh Hdervehi ch al so i ncl udes pen orientation
and nib force. The digital ink class diagramis shown in Figure 33. 25 A
;i e: g el enent 84bfgmrsches zﬁgr?ﬁt&?&mxd 833 1ﬁ|rt]lﬁé @Z&lrx%nahileﬁx&hyfit elltldm&zg;onahﬁaaw ng
e 879, _or I ure fie 880. The _fie el enment ass di agram
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val ue 882, as shown in Figure 36. Any digital ink captured in a text
field s zePeormore pIimPHRGRages ’yfh%bmélass&haar@n isshewn/ingligh¢ 3he handwriting
recognition, and the text is assigned to the field s value. Online
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associ at edoidifopint, adset§pgma¢ dmphcateafors p@&pmasné; krofenm ierpifes gihemethd ime th&rfyrmihaji t al
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assigned tg the field' s The di gi aturels ener a edu t he
Son oag tleiaet Pafad K Bet G smis el bt gh e Siyfissats g SR ¢ o
form Onl i@bsiitGifaim ixded ﬂle\f&ﬁl‘l is n6@dctiGdon fiozée sl rejocteld; afd o@ad ARRs a fcﬂfn status
exanpl e, Planondon, R and G Lorette, "Automatic Signature Verification
and WitefHentification - The State of the Art", Pattern Recogniti on,

Vol .22, No.2, 1 the contents o are _herein i corporat
cross-refer ence?E%Ck farmdpgianse iRsFera {’]é’ afﬁoa‘a@ﬂ (ﬁtf555 yidh any; HH%WSta‘éﬁef WYG%EOP’S

set. A hi gd@is bioRldshgel @B hideAS TARalloRWANIE b@lthd R vefHELofo ofn RAE BarB&\ardoes
not accept. input. |t can have an associated field value which 15 is

i ncl udéd Pﬁletpﬁ’éoc*t@rbﬁﬂ%‘fd&d\fﬁ@r?sﬁﬁéhf ormcontaining the field is submitted.

All input is captured as digital ink. Digital ink 873 consists of a set of time-stamped
stroke groups 874, each of which consists of a set of styled'strokes 875. Each stroke consists of a
set of time-stamped pen positions 876, each of which also includes pen orientation and nib force.

The digital ink class diagram is shown in Figure 33.

25 A field element 845 can be a checkbox field 877, a text field 878, a drawing field 879, or
a signature field 880. The field element class diagram is shown in Figure 34. Any digital ink
captured in a field’s zone 58 is assigned to the field.

A checkbox field has an associated Boolean value 881, as shown in Figure 35. Any mark
(a tick, a cross, a stroke, a fill zigzag, etc.) captured in a checkbox field’s zone causes a true value

30 to be assigned to the field’s value.

A text field has an associated text value 882, as shown in Figure 36. Any digital ink
captured in a text field’s zone is automatically converted to text via online handwriting recognition,

and the text is assigned to the field’s value. Online handwriting recognition is well-understood (see,
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“Editing” commands, such as strike-throughs indicating deletion, can also be recognized

in form fields.

Because the handwriting recognition algorithm works “online” (i.e. with access to the

dynamics of the pen movement), rather than “offline” (i.e. with access only to a bitmap of pen

20 markings), it can recognize run-on discretely-written characters with relatively high accuracy,
without a writer-dependent training phase. A writer-dependent model of handwriting is

automatically generated over time, however, and can be generated up-front if necessary,

Digital ink, as already stated, consists of a sequence of strokes. Any stroke which starts

in a particular element’s zone is appended to that element’s digital ink stream, ready for

25 interpretation. Any stroke not appended to an object’s digital ink stream is appended to the
background field’s digital ink stream.

Digital ink captured in the background field is interpreted as a selection gesture.
Circumscription of one or more objects is generally interpreted as a selection of the circumscribed

objects, although the actual interpretation is application-specific.

30 Table 2 summarizes these various pen interactions with a netpage.

Table 2 - Summary of pen interactions with a netpage
| Object | Type | Peninput | Action
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instance 830 to which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5;

identifying (at 887) a formatted element 839 whose zone 58 the stroke intersects; determining (at
888) whether the formatted element corresponds to a field element, and if so appending (at 892) the
received stroke to the digital ink of the field value 871, interpreting (at 893) the accumulated digital
20  ink of the field, and determining (at 894) whether the field is part of a hyperlinked group 866 and if
so activating (at 895) the associated hyperlink; alternatively determining (at 889) whether the
formatted element corresponds to a hyperlink element and if so activating (at 895) the
corresponding 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
25 received stroke to the current selection 826 of the current pen, as maintained by the registration

server.

Figure 38a shows a detailed flowchart of step 893 in the process shown in Figure 38,
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20 A void form command voids the corresponding form instance. A duplicate form
command voids the corresponding form instance and then produces an active printed copy of the
current form instance with field values preserved. The copy contains the same hyperlink transaction
IDs as the original, and so is indistinguishable from the original to an application. A reset form
command voids the corresponding form instance and then produces an active printed copy of the

25 form instance with field values discarded. The copy contains the same hyperlink transaction IDs as
the original. A get form status command produces a printed report on the status of the
corresponding form instance, including who published it, when it was printed, for whom it was

printed, and the form status of the form instance.

Since a form hyperlink instance contains a transaction ID, the application has to be
30 involved in producing a new form instance. A button requesting a new form instance is therefore

typically implemented as a hyperlink.

A duplicate page command produces a printed copy of the corresponding page instance

with the background field value preserved. If the page contains a form or is part of a form, then the
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is printed.wth the netpa | ogo at, the bottomto indicate that it is a
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copy document command resets the forms in the same way a reset form command does. A get document

20 status command produces a printed report on the status of the corresponding document instance,
including who published it, when it was printed, for whom it was printed, and the status of any

forms it contains.

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

on the page identified by the pen’s current selection rather than on the page containing the

25 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.

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

30  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, be activated via a page server command embedded in a different page, if that



5 button. In nost cases "clicking" the | ogo produces a copy of the page. In
the case of a form the button produces a copy of the entire form And in
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| ocate the desired docunent and route it to the user's printer. Depending
on the docunent type, the publisher or the user pays the 30 small "yell ow
pages"10sem8 ce fuseEr HEDPEBYS2RM54 PCT/ AU01/ 01529 -40 The hel p page is
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. status of printer consumables
15 . top-level help menu
* ' document function menu
. top-level netpage network directory

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

The document function menu includes the following functions:

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

A document function is initiated by simply pressing the button and then touching any
page of the document. The status of a document indicates who published it and when, to whom it

25 was delivered, and to whom and when it was subsequently submitted as a form.

The netpage network directory allows the user to navigate the hierarchy of publications
and services on the network. As an alternative, the user can call the netpage network “900” number
“yellow pages” and speak to a human operator. The operator can locate the desired document and
route it to the user’s printer. Depending on the document type, the publisher or the user pays the

30 small “yellow pages” service fee.
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The netpage publication server supports the publication of edited news publications as
20 well as the aggregation of multiple news streams. By handling the aggregation and hence the
formatting of news streams selected directly by the reader, the server is able to place advertising on

pages over which it otherwise has no editorial control.

The subscriber builds a daily newspaper by selecting one or more contributing news

publications, and creating a personalized version of each. The resulting daily editions are printed

25 and bound together into a single newspaper. The various members of a household typically express
their different interests and tastes by selecting different daily publications and then customizing

them.

For each publication, the reader optionally selects specific sections. Some sections

appear daily, while others appear weekly. The daily sections available from The New York Times

30 online, for example, include “Page One Plus”, “National”, “International”’, “‘Opinion”, “Business”,
“Arts/Living”, “Technology”, and “Sports”. The set of available sections is specific to a

publication, as is the default subset.
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In sections where it is appropriate, the reader may optionally enable collaborative

20 filtering. This is then applied to articles which have a sufficiently long lifetime. Each article which
qualifies for collaborative filtering is printed with rating buttons at the end of the article. The
buttons can provide an easy choice (e.g. “liked” and “disliked’), making it more likely that readers
will bother to rate the article.

Articles with high priorities and short lifetimes are therefore effectively considered

25 essential reading by the editors and are delivered to most relevant subscribers.

The reader optionally specifies a serendipity factor, either qualitatively (e.g. do or don’t
surprise me), or numerically. A high serendipity factor lowers the threshold used for matching
during collaborative filtering. A high factor makes it more likely that the corresponding section will
be filled to the reader’s specified capacity. A different serendipity factor can be specified for

30 different days of the week.

The reader also optionally specifies topics of particular interest within a section, and this

modifies the priorities assigned by the editors.
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separately. It therefore a
20 advertiser (and therefore to the pubhsher) lies in its ability to attract large numbers of readers with

the right demographics.

Effective advertising is placed on the basis of locality and demographics. Locality
determines proximity to particular services, retailers etc., and particular interests and concerns
associated with the local community and environment. Demographics determine general interests

25  and preoccupations as well as likely spending patterns.

A news publisher’s most profitable product is advertising “space”, a multi-dimensional
entity determined by the publication’s geographic coverage, the size of its readership, its readership

demographics, and the page area available for advertising.

In the netpage system, the netpage publication server computes the approximate multi-
30 dimensional size of a publication’s saleable advertising space on a per-section basis, taking into
account the publication’s geographic coverage, the section’s readership, the size of each reader’s

section edition, each reader’s advertising proportion, and each reader’s demographic.
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space is more complex. While ignoring the full complexities of negotiations between advertisers,

20 advertising aggregators and 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.

Once placement has been negotiated, the aggregator captures and edits the advertisement
25 and records it on a netpage ad server. Correspondingly, the publisher records the ad placement on
the relevant netpage publication server. When the netpage publication server lays out each user’s

personalized publication, it picks the relevant advertisements from the netpage ad server.

2.3 USER PROFILES

2.3.1 Information Filtering
30 The personalization of news and other publications relies on an assortment of user-

specific profile information, including:

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

and income range.

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

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

25 information, advertising can be targeted on the basis of the demographic associated with the user’s
ZIP or ZIP+4 Code.

Each user, pen, printer, application provider and application is assigned its own unique
identifier, and the netpage registration server maintains the relationships between them, as shown in
Figures 21, 22, 23 and 24. For registration purposes, a publisher is a special kind of application

30 provider, and a publication is a special kind of application.

Each user 800 may be authorized to use any number of printers 802, and each printer

may allow any number of users to use it. Each user has a single default printer (at 66), to which
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Each user also has a netpage account 820 which is used to accumulate micro-debits and

20 credits (such as those described in the preceding paragraph); contact details 815, including name,
address and telephone numbers; global preferences 816, including privacy, delivery and
localization settings; any number of biometric records 817, containing the user’s encoded signature
818, fingerprint 819 etc; a handwriting model 819 automatically maintained by the system; and

SET payment card accounts 821 with which e-commerce payments can be made.

25 23.2 Favorites List
A petpage user can maintain a list 922 of “favorites” - links to useful documents etc. on

the netpage network. The list is maintained by the system on the user’s behalf. It is organized as a
hierarchy of folders 924, a preferred embodiment of which is shown in the class diagram in Figure
41.

30 23.3 History List
The system preferably maintains a history list 929 on each user’s behalf, containing links

to documents etc. accessed by the user through the netpage system. It is organized as a date-ordered



-46 list, a preferred enbodi mrent of which is shown in the class diagramin
Figure 42. 2.4 | NTELLI GENT PAGE LAYQUT The netpage publication server
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Once the document is laid out, it is encoded for efficient distribution and persistent

storage on the netpage network.

20 The primary efficiency mechanism is the separation of information specific to a single
user’s edition and information shared between multiple users’ editions. The specific information
consists of the page layout. The shared information consists of the objects to which the page layout

- refers, including images, graphics, and pieces of text.

A text object contains fully-formatted text, preferably represented in the Extensible

25 Markup Language (XML) using the Extensible Stylesheet Language (XSL). XSL provides precise
control over text formatting independently of the region into which the text is being set, which in

this case is being provided by the layout. The text object contains embedded language codes to

enable automatic translation, and embedded hyphenation hints to aid with paragraph formatting.

An image object encodes an image, preferably in the JPEG 2000 wavelet-based
30 compressed image format. A graphic object encodes a 2D graphic, preferably in Scalable Vector
Graphics (SVG) format. Other formats may be used for text, images and graphics.

The layout itself consists of a series of placed image and graphic objects, linked textflow



WO 02/ 42954 PCT/ AU01/ 01529 -47 objects through which text objects flow,
hyperlinks and input fields as descri bed above, and watermark regions.
These | ayoov2/¢d9pects are summari zed in Table 3. The | ayoupCTDa®sya@seonpact
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2.6 DOCUMENT DISTRIBUTION
As described above, for purposes of efficient distribution and persistent storage on the

netpage network, a user-specific page layout is separated from the shared objects to which it refers.

10 When a subscribed publication is ready to be distributed, the netpage publication server
allocates, with the help of the netpage ID server 12, a unique ID for each page, page instance,

document, and document instance.

The server computes a set of optimized subsets of the shared content and creates a

multicast channel for each subset, and then tags each user-specific layout with the names of the

15 multicast channels which will carry the shared content used by that layout. The server then
pointcasts each user’s layouts to that user’s printer via the appropriate page server, and when the
pointcasting is complete, multicasts the shared content on the specified channels. After receiving its
pointcast, each page server and printer subscribes to the multicast channels specified in the page
layouts. During the multicasts, each page server and printer extracts from the multicast streams

20 those objects referred to by its page layouts. The page servers persistently archive the received page

layouts and shared content. Other techniques for distributing the data may be used.

Once a printer has received all the objects to which its page layouts refer, the printer re-
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t he hi gher resol ution he printed page to present pages in a
mul ti - col ifpduch the same way as a periodical. However, since there is no shared content, delivery is made

20 directly to the requesting printer without the use of multicast.

When a non-netpage document is requested on demand, it is not personalized, and it is

delivered via a designated netpage formatting server which reformats it as a netpage document. A
netpage formatting server is a special instance of a netpage publication server. The netpage
formattiﬂg server has knowledge of various Internet document formats, including Adobe’s Portable

25 Document Format (PDF), and Hypertext Markup Language (HTML). In the case of HTML, it can
make use of the higher resolution of the printed page to present Web pages in a multi-column
format, with a table of contents. It can automatically include all Web pages directly linked to the

requested page. The user can tune this behavior via a preference.

The netpage formatting server makes standard netpage behavior, including interactivity
30 and persistence, available on any Internet document, no matter what its origin and format. It hides
knowledge of different document formats from both the netpage printer and the netpage page

server, and hides knowledge of the netpage system from Web servers.
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not been altered in transit. 25 To nake public-key cryptography work,
there has to be Pabliayeyt aryplogihpliyoetnebepusd it€ cleatgsa digital signature. The holder of the

private key can create a known hash of a message and then encrypt the hash using the private key.

20 Anyone can then verify that the encrypted hash constitutes the “signature” of the holder of the
private key with respect to that particular message by decrypting the encrypted hash using the
public key and verifying the hash against the message. If the signature is appended to the message,
then the recipient of the message can verify both that the message is genuine and that it has not

been altered in transit.

25 To make public-key cryptography work, there has to be a way to distribute public keys
which prevents impersonation. This is normally done using certificates and certificate authorities.
A certificate authority is a trusted third party which authenticates the connection between a public
key and someone’s identity. The certificate authority verifies the person’s identity by examining
identity documents, and then creates and signs a digital certificate containing the person’s identity
30  details and public key. Anyone who trusts 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 authority, whose public key is well-known.

In most transaction environments, public-key cryptography is only used to create digital
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publisher to print the publication to the user's default printer or a
20 The netpage registration server acts as a certificate authority for netpage printers, since it
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has access to secret information allowing it to verify printer identity.

When a user subscribes to a publication, a record is created in the netpage registration

server database authorizing the publisher to print the publication to the user’s default printer or a
specified printer. Every document sent to a printer via a page server is addressed to a particular user

25 and is signed by ;[he publisher using the publisher’s private signature key. The page server verifies,
via the registration database, that the publisher is authorized to deliver the publication to the
specified user. The page server verifies the signature using the publisher’s public key, obtained

from the publisher’s certificate stored in the registration database.

The netpage registration server accepts requests to add printing authorizations to the

30 database, so long as those requests are initiated via a pen registered to the printer.

3.3 NETPAGE PEN SECURITY
Each netpage pen is assigned a unique identifier at time of manufacture which is stored
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transmts a Co he sessmnr eé/ . .
o the n age reg1strat10n server. The server generates a session key for the printer and pen to use,

and securely transmits the session key to the printer. It also transmits a copy of the session key

encrypted with the pen’s key-exchange key. The printer stores the session key internally, indexed

by the pen ID, and transmits the encrypted session key to the pen. The pen stores the session key
25 internally, indexed by the printer ID.

Although a fake pen can impersonate a pen in the pen registration protocol, only a real

pen can decrypt the session key transmitted by the printer.

When a previously unregistered pen is first registered, it is of limited use until it is linked
to a user. A registered but “un-owned™ pen is only allowed to be used to request and fill in netpage
30 user and pen registration forms, to register a new user to which the new pen is automatically linked,

or to add a new pen to an existing user.

The pen uses secret-key rather than public-key encryption because of hardware

performance constraints in the pen.
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prediction by opportunistic forgers. A secure document verification ﬁen can be developed with
built-in feedback on verification failure, to .support easy' point-of-presentation document

verification.

Clearly neither the watermark nor the user’s photograph are secure in a cryptographic
25 sense. They simply provide a significant obstacle to casual forgery. Online document verification,
particularly using a verification pen, provides an added level of security where it is needed, but is

still not entirely immune to forgeries.

3.5 NON-REPUDIATION
In the netpage system, forms submitted by users are delivered reliably to forms handlers

30 and are persistently archived on netpage page servers. It is therefore impossible for recipients to

repudiate delivery.

E-commerce payments made through the system, as described in Section 4, are also

impossible for the payee to repudiate.
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4.2 SET PAYMENTS
In the netpage system the netpage registration server acts as a proxy for the netpage user

(i.e. the cardholder) in SET payment transactions.

20 .The netpage system uses biometrics to authenticate the user and authorize SET payments.
Because the system is pen-based, the biometric used is the user’s on-line signature, consisting of
time-varying pen position and pressure. A fingerprint biometric can also be used by designing a
fingerprint sensor into the pen, although at a higher cost. The type of biometric used only affects

the capture of the biometric, not the authorization aspects of the system.

25 The first step to being able to make SET payments is to register the user’s biometric with
the netpage registration server. This is done in a controlled environment, for example a bank, where
the biometric can be captured at the same time as the user’s identity is verified. The biometric is
captured and stored in the registration database, linked to the user’s record. The user’s photograph
is also optionally captured and linked to the record. The SET cardholder registration process is

30 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.

When the user eventually supplies the biometric to complete a payment, for example by
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context, the application i
the user’s input.

20 When input occurs through a page which is not user-specific, however, the application
must use the user’s unique identity to establish a context. A typical example involves adding items
from a bre—printed catalog page to the user’s virtual “shopping cart”. To protect the user’s privacy,
however, the unique user ID 60 known to the netpage system is preferably not divulged to
applications. This is to prevent different application providers from easily correlating

25 independently accumulated behavioral data.

The netpage registration server instead maintains an anonymous relationship between a
user and an application via a unique alias ID 65, as shown in Figure 24. Whenever the user
activates a hyperlink tagged with the “registered” attribute, the netpage page server asks the
netpage registration server to translate the associated application ID 64, together with the pen ID

30 61, into an alias ID 65. The alias ID is then submitted to the hyperlink’s application.

The application maintains state information indexed by alias ID, and is able to retrieve

user-specific state information without knowledge of the global identity of the user.
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element sets may be used.

A resource description may identify rights holders 920. The netpage system
20 automatically transfers copyright fees from users to rights holders when users print copyright

content.

5. COMMUNICATIONS PROTOCOLS
A communications protocol defines an ordered exchange of messages between entities.

In the netpage system, entities such as pens, printers and servers utilize a set of defined protocols to

25  cooperatively handle user interaction with the netpage system.

Each protocol is illustrated by way of a sequence diagram in which the horizontal

dimension is used to represent message flow and the vertical dimension is used to represent time.

Each entify is represented by a rectangle containing the name of the entity and a vertical column
representing the lifeline of the entity. During the time an entity exists, the lifeline is shown as a

30 dashed line. During the time an entity is active, the lifeline is shown as a double line. Because the
protocols considered here do not create or destroy entities, lifelines are generally cut short as soon

as an entity ceases to participate in a protocol.
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descriptions, including page IDs 50, to the printer. It includes the relevant set of multicast channel

20 names for the printer to listen to.
It then returns the newly allocated page IDs to the application for future reference.

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

25 appropriate multicast channels and receive their required content objects. They are then able to
populate the previously pointcast document structures. This allows the page servers to add

complete documents to their databases, and it allows the printers to print the documents.

5.2 HYPERLINK ACTIVATION PROTOCOL
A preferred embodiment of a hyperlink activation protocol is shown in Figure 45.

30 When a user clicks on a netpage with a netpage pen, the pen communicates the click to
the nearest netpage printer 601. The click identifies the page and a location on the page. The printer

already knows the ID 61 of the pen from the pen connection protocol.
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20 The second page server sends the hyperlink request ID and application ID to the first
page server to obtain the corresponding user ID and printer ID 62. The first page server rejects the

request if the hyperlink request has expired or is for a different application.

The second page server allocates document instance and page IDs 50, returns the newly
allocated page IDs to the application, adds the complete document to its own database, and finally

25 sends the page descriptions to the requesting printer.

The hyperlink instance may include a meaningful transaction ID 55, in which case the
first page server includes the transaction ID in the message sent to the application. This allows the

application to establish a transaction-specific context for the hyperlink activation.

If the hyperlink requires a user alias, i.e. its “alias required” attribute is set, then the first

30 page server sends both the pen ID 61 and the hyperlink’s application ID 64 to the registration server
11 to obtain not just the user ID corresponding to the pen ID but also the alias ID 65 corresponding

to the application ID and the user ID. It includes the alias ID in the message sent to the application,

allowing the application to establish a user-specific context for the hyperlink activation.
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20 application ID 64 associated with the form of which the signature field is part, as well as the form

ID 56 and the current data 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
25  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 field and

sets the associated form’s status to frozen.

The digital signature includes the alias ID 65 of the corresponding user. This allows a

single form to capture multiple users’ signatures.

30 5.5 FORM SUBMISSION PROTOCOL
A preferred embodiment of a form submission protocol is shown in Figure 46.

Form submission occurs via a form hyperlink activation. It thus follows the protocol
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of the text field. 15 5.4 SI GNATURE VERLFI CATI ON PROTOCOL Assumi ng the

i nput el enent whose zone the stroke int®&0sects is a signature field 880,
the page server 10 appends the stroke to the signature field' s digital

i nk. Aft edeftnep @i $e@tlorD$.2, wittCdoln¢ iféryh-dpacifib edditione of the signature field, the
page server sends the pen ID 61 and the pending strokes to the
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wel | as tﬁ@t‘%t ¢ ARDUEALDE 74 Ao coplat W?@W@a{gém@ﬁ%tc&‘ﬁ?m g‘fta fopent Sfrsth’g%ﬁﬁelf the
regi strat k@m ®ffaMehny d8kird Fi618s, e thSHplicHkioh VaHRA BEIhHe b ekthRtiReMe aRRADUSES
the user's dynam c signature bionetric 818 to verify the strokes as_the
user' s9si §natsgeiated @Iféghq ¢orrespondipg digitalsignaire andrbiaipig theicarrespanding certifisate
server Us@gmithereg@PRlohcatdan. | D 64 and user ID 60 to identify the user's
application-specific private signature key. It 25 then uses the key to
generate a digital signature of the formdata, and returns the digital

si gnat urestg t RSonimeIsiBRIPAYRERPPRORSESEr - The page server assigns the
digital signatu i i and ssociated form s

re tp the signature field sets the
e o P orE el FrBhERat o Sedimatol R med B el B FRER BRAE Y °f e
correspondi ng uggr. This allows.a single formta capture rrultiﬁgl users'
si gnatures. 30 5" 5 FERMSEBM S AR™ GO ACOBTEREPS 0% 5 R HEh T8 2R
f or m sl@bmaggicationpiretide @b a peblshawn click-fhr@ighe tréfisactfons Adale] CEhrilsiQBQIeesVi a

a formhyperlink activation..lt thus follo he prot.ocol 02/ 4295

PCT/ AUO1/ 8‘1‘%%‘5"““—5%@’50"& SOFERISS s S 38 rPe ."‘?"},‘ﬁ%\%‘f’ﬂt %PFH’?‘F‘&?F ﬁ?vgﬁé’é?"f‘ ¢ 3 the
addi ti onsprihter.t he case of a form hyperlink, the hyperlink activation
nessage sent by the page server 10 to the application 71 also contains the
formID 56 andf _tThla ngérﬁﬂﬂieh q@hﬁtm spfs_tuaétt toQbutk faefgéf &dﬁh}lﬂ]’is?]dnl”&editgffﬁrﬂ‘tlﬁQﬂfgai ns
any signature fields, then the application verjfies each_one by extracting
the alias? Iﬁ}csﬂoel@r%\gé%épaa@e%dwcgﬁﬁ} tedhecsopyes apdiseti R drenicsr o (& RlithsPer®dng

obt ai nigng ﬁ%ﬂﬁh&%c%%ﬁ#ﬁ@%%%r&ﬁd&b% foahEprididrProvideg71.egi stration server 11.
5.6 COW SSI ON PAY PROTOCOL A preferred enbodi mnent of a comm ssion

paynment prot 000'THe&m%&MliéaﬂofE&bﬁ%& the hyﬁe?lirﬁﬂeﬁ;e@ﬂiﬁ_@éﬁ@heeﬁh}gé KQOEFEMt whehees
and conm ssions may be payable from an 10_ap,p ication provider to a

publ i sher thsrhygerlink 1% figsoargikaed. tap dessEbad Brisctigndd-2a\Vhan thetareat applisptéiongisedscles

credit the source application provider, it sends the application provider credit to the original page

server together with the hyperlink request ID. The page server uses the hyperlink request ID to
20 identify the source application, and sends the credit on to the relevant registration server 11
together with the source application ID 64, its own server ID 53,.and the hyperlink request ID. The
registration server credits the corresponding application provider’s account 827. It also notifies the

application provider.

If the application provider needs to credit the printer provider, it sends the printer

25 provider credit to the original page server together with the hyperlink request ID. The page server
uses the hyperlink request ID to identify the printer, and sends the credit on to the relevant
registration server together with the printer ID. The registration server credits the corresponding

printer provider account 814.

The source application provider is optionally notified of the identity of the target

30 application provider, and the printer provider of the identity of the source application provider.



and comm ssions on conm ssions may al so be payable fromthe publisher to
the provider of the printer. The hyperlink request ID 52 is used to route
a fee or wonm®sion credit fromthe target application proviaderoidga (e.g.
nmerchant) to the source application provider 70b (i.e. publisher), and 15
fromthe source application provider 70800 the printer provider 72. The
target application receives the hyperlink request ID fromthe page server
10 when ®he hyNETPAGE PEN DESCRIPT®SL | Vat ed, as described in Section 5.2.
When the target application needs to credit the source application
provider, git sergiy MB&:AR %I cation provider credit to the original page
server together th the erlin uest ver uses  th
hyper | i nk reques#mf?rﬁngg’% eﬁlgﬁf’fléythte gn,s,%gza?relgyg g?’i"d erengPuLsF 40 fhe
credit onidctudd® hoedigy B0Y inf @G iftd Gitd PlastEe ﬁntmrmglﬁawﬁgoeﬂlshm dfihing tah 8nt8GdH C€
application 1D 64, its own server 1D 53 and the hyperlink request I D. The

regi st Pat FRAGe L&t fpa moppiing the pencompanentss Dheeanriop KB F%%Ref%lﬁn Rt ahly mpourged at

account 823de erdt108bSMe ROsidg 108. A B&ni tﬁawafeﬁaédvarnopﬁpéébﬂea to thé oﬁpbﬁte%ﬁmcbsca{ ion
provider needs to credit the printer provider, it sends the printer

provi der &ediusing 403 Hibe sovayi 194lis plgef Belded plastisgeandds foymed fqoneseﬁygensparam
request | BhateFBEIRAGR 1S BLbR the HSED 1iB§ tﬁeyﬁﬁﬁé 185 116 HoGREd WithinQnd ﬂ&@ﬁ]gfwz the

printer, and sends the credit on to the relevant registration serv
t oget her Ve Boven &0%pinrludesra mgn ppin 409 @QICE substandgilyserrqunds theeenil 1188 phthe housing

cor r espPngpiigng Q@kd'*\i[c%g ﬁBﬁ’\S 446 ﬁ?c%ﬁ#@tectg bk fT&lﬁ gfeoxkiﬁg %t““gflgg ;aﬁ@glgo\plthm a

provider is opti otl |ed Identit
appl i cat i eprrgspandingestot 1hhﬁ>nn¢¢bm pirei wetlle 0P oirhé htmsmgﬂOZ Heraflid@ntenttayi 13 fs thévated

sour ce appld: |.0 i der. 2[4 TPAGE
PEN DESCRIBW%}\#%‘QRQBE’% ﬁ??&%mc%%‘&g@?ﬁ}"ﬁﬂ Ablg—lécgerl“g%“ ds q 3 97&“?‘%15‘“6 1
gener al | y apkewireg ih §le dnbtpe r @ver é(chrenmmgexl tci@e:bplvemnietadi@ed qnémeu]smnglclhﬁﬁxgl n
the form astics V|n an i telor

space 104 rsoRgRisL (Rat, 6 A8 pBHLARL bRss, RE B isB 48 P ik sBrd on
rot at didl y repbwehead at one end 106 of the housi ng 102. A sem -transparent
cover 107 is secured to the opposite end 108 of the housing 102. The cover
107 is al so of radbaimduiédbwithia she catd 103 isfarircelbr ktasLED 16 loh aMsRRCBMI7. The

Wi hi -t nARITA i Shshoumigton i B gy P e LR 4 gt neopi e

subst ant i akd w1§wgo©ﬂﬁm§rcﬁlﬁ@v1ﬁﬂﬂlt}i08 of the housing 10 102 and a projecting
portion 110 which projects back fromthe main part 109 and fits within a

correspondi ng sl p&ﬁ,&aﬂ SifefBIbAtR ad ol hbrkidg3niOpent 8 2B @ WSh-BrkidpZstyldy. Aadi O
ant en 1 IS no
% 115( pen cartlslgée 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side
within the housing 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
25 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 within
the cam slot 126. On rotation of the cam barrel 125, the slider blocks 123 or 124 move relative to
each other to project either the pen nib 119 or stylus nib 121 out through the hole 122 in the metal
end piece 114. The pen 101 has three states of operation. By turning the top 105 through 90° steps,
30 the three states are:

. Stylus 120 nib 121 out;
. Ink cartridge 118 nib 119 out; and

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



behi nd 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 evaopimse 114, including corresponding screw thrpabavll®is29The
metal end piece 114 is renovable to enable ink cartridge 15 replacenent.
Al so nounted within the cover 107 is a-8di-color status LED 116 on a fl ex
PCB 117. The antenna 112 is also nounted on the flex PCB 117. The status
LED 116 is nountfgeskcatd ﬂé)@P@]@pZQins ﬁlbﬁltedJ@flanlélactlfoﬁlk:s g&@ﬂs 230 whiclDsiRAwithin the

visibility. The can o h as a not r en an as a
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pen tog 1QBunts Bexﬁﬁgcﬁéq‘d@ncilc'hﬁ)e {330 lvAGdhSindiddt s BMARE 2hnSMiferRd e bk iQerd Iafr‘d Lnk
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PCB 129 nphdtbdiodzri4i ﬁéﬂc&tdadngﬁmabaﬂaeﬁteﬂi thercamibeirelg 26 mﬁléﬁéﬂﬁr the30t120 Br fher
' on.onto.t surf n i mge 32 is ed mpunted on the

proj egt. sensor

secanf?t5 f ibeatidse *1@@1%?5" Peuug O 19 BEbled FRERHIG? 3 % PrineAppRofde.
The seconehefsuffice ByBhdl gsh b 30 & SHRLEWIB 121. T m pfldStS&lb'&nPM d@fébﬂ@ ligFronyhe GR
includes an RF transmtter and. RF receiver controller chip 134 for

cont rol | i kPR Viareilistost (ptbopmyinanyted OAH‘%BQ?T@?CESI Bered 35 (formed from

nol ded clear plastics) sits within the cover 107 and projects an _infrared

beam onto the sfubheeripiads plcand\ide arsprguidedyiopards phe gndd§d of B hgpsingst02 tpoyer
supply W hagt éé&]%ﬂle%ﬁ 1b0€nA AP L RS iR hdENL clip S4PRH cilbﬁﬁ% E}Q?eﬁ 491 tQa

battery contact's 7 which are nounted within the cam barre
pocket.

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
25 distance of the nib 121 or 119 from the location tab utilizing optics 135 and controller chip 134.
The controller chip 134 calculates the orientation of the pen and the nib-to-tag distance from the

perspective distortion observed on the imaged tag.

Utilizing 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.

30 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 buffer arranged to store digital ink data for approximately 12 minutes of the pen

motion on the surface) and can be transmitted later.



10 term nal 138 connects to the battery contacts 137 and the cam barrel
125. A three volt rechargeable battery 139 sits within the cambarrel 125
i n contasvOw/43954 he battery contacts. An induction chargP@AT0i/015190 i s
nount ed about the second flex PCB 129 tq _enabl e recharging of the battery
139 via induction. The second flex PCB 829 also nounts an infrared LED 143
and infrared photodi ode 144 for detecting displacenent in the cam barrel
125 when eit her ThBeomioylkitihipl P32 iOmoiittel dotthé sesoriaTek PRI 1d the ipén 1(HEHigh@10

witing, i(nqrder to able a determ nation of the force bein pplied to
the. suct atse ok dinssn ARt e o Tk Setyt e taoies o o RSP g 49

det ects | highthofwk @PrésBiatidis of BB RFAchip/133, thefith@etsensér {120the ShO¥IB) stati LB d 16N
the slider blocks 123 _and 124. Rubber g{feﬁDgads 141 and 142 are_provided

t owar ds t H& IR Hmipnsiop LEDS 118, fogre sorps 4% pad the forepsepsyr phatedieds 1461, and
top 105 also includes a clip 142 for clipping the pen 101 to a 20 pocket.
6.2 PER CONTROLUTiER PP EopEtendip {34 Behdefeerniplling Percersorel PnBup b eneblas B it s
nib (styl bghitgh of dka Qétwbéﬂ%onffpéﬁén{s! FUR dhiolikt Mip 234, FIRGIBBory 137 bidEa 51¥ kBT €d
spectrum an area of the surface in the vici m?y of the ni'b. It records
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cal cul at e i i : fromthe |location tab
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ot T4t Yot Bl h531eR b n R Aol By s on S ot b BPP PR IR 2 54
i s noubt ededinmigefosencn@46Melx) feaBalli@fpdsa RISEpmpessatO01l. Figure 10 is a block

diagramillustrating in nore detail the architecture of the controller chip
134. Figure 10 Thksgroshensi4sedighske ahmeiostScafpohdnes Riansdeiver kddrollkehd 58 namge

sensor 13 the tri,- ar status,.LED 1 the JR i) ] um o) 1, the
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convertoer 149 is_arranged to caonvert the anal og . .
2 he image sensor 1s a CCD with an approximate resolution of 215x215 pixels (such an

image 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 1mm 50k-Pixel IT CCD
Image Sensor for Miniature Camera System™, IEEE Transactions on Electronic Devices, Volume
47, Number 1, January 2000, which is incorporated herein by reference) with an IR filter. Other
25  types of image sensors may be used, such as CMOS type image sensors. The minimum pixel count

can be more or less, depending on the resolution required.

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

30 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 frequency hopping and collision detection to provide interference-free



signal fromthe force sensor photodiode 144 to a digital signal. An inage
sensor interface 152 interfaces with the i mage sensor 132. A transceiver
10 contr w0 er42858 and base band circuit 154 are al so, i ncl pdpdubpoised er f ace
with the RF chip 133 which includes an RF circuit 155 and RF resonators
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20 7. NETPAGE PRINTER DESCRIPTION

7.1 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 8'2” Memjet™ print engines 602 and 603,
as shown in Figures 12 and 12a. It uses a straight paper path with the paper 604 passing through the

25  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.

30 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



mounted in the normal plane of the pen 101 axis. The accel eroneters 190 are
shown in Figures 9 and 10 in ghost outline. The provision of the
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bl ack . and infrared inks. The cartridge also contains a mcro air filter in

a basdOnoMdesy contpet the Ve Rriptedyouiace sand upntoeue) taUBed thessheet 6Gd4intq theesecond

|nterface?,1é%gth4%ﬂltghémeoé{ﬁp 638 inside the printer via a hose 639. This
provi des ItJere air-to the print heads to prevent ingress of mcro

particles into t d t he
print head nozzl e%’?e é@g} g‘?%g!ri% (pngﬁt ?er%ph ?)If;ger W hlllen&u?%e C 1_rﬁ]ftr |%g§,
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the cartr IaglgeﬂOTQﬁh %bl%%g ts1r11|)p% e1ro 1Br @nd another movable axle with spike wheels and a

20 momentary action glue wheel. The movable axle/glue assembly 673 is mounted to a metal support

=

bracket and it is 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

25 wheel, which absorbs 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.

30 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.
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20 The processor 750, DSPs 757, and digital transceiver components (transceiver controller
753 and baseband circuit 754) are integrated in a single controller ASIC 656. Analog RF
components (RF circuit 755 and RF resonators and inductors 756) are provided in a separate RF
chip 762. The network interface module 625 is separate, since netpage. printers allow the network
connection to be factory-selected or field-selected. Flash memory 658 and the 2x256Mbit (64MB)

25 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 include POTS modems, Hybrid Fiber-Coax (HFC) cable modems, ISDN
modems, DSL modems, satellite transceivers, current and next-generation cellular telephone

30 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 interface.



baseband circuit 754, RF circuit 755, and RF resonators and inductors 756),
dual raster inmage 5 processor (RIP) DSPs 757, duplexed print engine
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net wor k |8%%r&%§e can be used as the netpage network interface. WO 02/42954
PCT/ AUO1/ 29 " -66 The radio transceiver 753 communi cates in the

unl i cegsed 900My,, t}ﬁ‘fpﬂe@ﬁﬁm%ryofutﬁ@ﬁlnnted 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.

The main processor 750 passes back-to-back page images to the duplexed print engine

controllers 760. Each print engine controller 760 stores the compressed page image in its local

25 memory, and starts the page expansion and printing pipeline. Page expansion and printing is
pipelined because it is impractical to store an entire 114MB bi-level CMYK+IR page image in

memory.

7.2.2 PRINT ENGINE CONTROLLER
The page expansion and printing pipeline of the print engine controller 760 consists of a

30 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.



by cordl ess tel ephones, or alternatively in the unlicensed 2.4G1iz
industrial, scientific and nmedical (ISM band, and uses frequency hopping
and col | ivvdon4x96t ection to provide interference-free conrONATAL0G20 5 The
printer controller optionally incorporates an Infrared Data Associ ation
(1rDA) interface for receiving data "s8dirted" from devices such as

net page caneras. In an alternative enbodinent, the printer uses the IrDA
interface for siThetprintsigihe conrollei 36dtdperatenint Hidiblel talfered nandri Whilecherpagpnge

pens. 7.2, 1 ST T .AND. PRI NTI.NG, 10 ce e, mai n ocessor 750 has
Pecer ved MRGESABI AN 10 debriposd S PRy E 000 hae v peon gheeds
runs the apprORANAYE9 Bhd pastéd Wb EhaRe phft EXpR% doakollelNEpdRRESONTa thé PadeChdsZe
each page description and conpress the rasterized page inage. The nain

pr ocessor fBiskdsingng thepgasivederdad ispgated Mhdeanotheragsisloadele "si npl est way to
| oad- bal ance nmultiple DSPs is to |let each DSP rasterize a separ at Zé\ﬁ%?g-e'
The DSPs can al igdiretaee sf theopipihiag expande(@a 6 the {FRG-yorpRIFsE: Cagtong i zed
pages caNjaykNeHRAGS @ 7649 eSEBlS S FaklcHBIESYd billied blask [a§4rehd OfHeds (LR tHeO
potential |y poor DSP utilization when rasterizing shoft docunents.
Wt er mar k bi-levs! aatpagentag fryepaggerdingste theptap dormuat éefrn&gtne picrier) 12pallin parallel. The
contone-r I ol = | I { i, S.l )|

| Qe%%cilﬁthéyhét% s.(ﬁﬁ?%?) &k E&ﬂ@ne"t@Mf‘(‘ko tfﬁger @ %J)rﬁéogié%s GOTHB) e B févéle%:kThe

negligi bl e size an iC ornms par conpre page | mage.
infrared lay&)overtheresufing bideysl CNDEK layerg Ehecrosuitantrhi-layolde YKe kb def datp aghwiffgreda

densi f -~ ab i i nch. i . . d
oSt 48 Okt SRR Pl e A NSRRI o

contro of ““ea
r ast er i zathesnlimerishffetscare etoted ih It afbelpp BRI, Tiegfnal smagpeprinishthe 8 chameB o $50r

750 passes bhack-t o- back e images _tq the. duplexed print engin

Cont bor 1 eleueAgtin eam i iGun g e Ve Srindiead 55 e Biratin i TuBhse 268 e

page image in its local . 25 nenpry, and starts the page expansion and

printing pipel i n¥henpseyeralapri fogige caﬁﬂﬂlﬁ?i’]ﬁﬁi Y “F“g lﬁi‘ﬁg*PP’nsélﬂh B%Paﬁé‘g{”if”fedi S

i npract i caénflgBrafib®) rtl@béehﬁe SthrbMzeHIAVB shkiired 18148y nd a9, DABLonk FRGEnET e 760,

menory.. 7.2.2 PRINT ENG NE CONTROLLER The page expansi on and printing

pi pel i'Pe &Hleqtsdevip therpxtegnal magiershave i ¥ 8y smsinte She Iiag syng siznal 730 opfodhe digedq

| EEE 1394ggrial interface 659, a standard JPEG decoder 763, a standard
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768 to the MenjetTM print head 350. WO 02/ 4295
page expansion and rendering pipeline, configuring the printhead 350 via a low-speed serial bus

773, and controlling the stepper motors 675, 676.

20 In the 8%2” 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” versions of the netpage printer, the two print engines each prints 45 Letter pages per
minute along the short dimension of the page (8'2”), 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

25 exceeds 30 kHz.

8. PURCHASING
The netpage system provides efficient mechanisms for merchants to offer goods and

services to customers, and for customers to select and pay for those goods and services.

A customer can order directly from a catalog browsed and printed dynamically via

30 netpage, as well as from a pre-printed catalog delivered by traditional means.

The customer’s dynamic signature, in combination with the customer’s uniquely
identified pen, authenticates the purchasing transaction in a way which is impossible to forget. If

the customer chooses to use the Secure Electronic Transaction (SET) payment mechanism built
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-pre-printed publications. They may, of course, also be generated on-the-fly by a netpage printer in

response to user requests. User-specific documents and forms are normally generated on the fly by
a netpage printer in response to user requests. Figure 48 shows a generic document 990, a generic

form 991, a user-specific document 992, and a user-specific form 993.

25 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 the others. As shown in Figure 49, these include fixed information 994,

variable information 995, input fields 996, command buttons 997, and draggable commands 998.

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

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

8.2 PURCHASING OBJECT MODEL
The purchasing object model revolves around merchants and customers.
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user - speci gti cefuts)gr‘m 993. 25 Netpages which participate in a user interface
flow are TuPtiei™descri bed by abstract page |ayouts. A page |ayout may

contain various Xki,nds, of elenments ach of i.C as, a.uni styl.e . to

Gt ar ont it o ESkP Shuchier Bl TERR afBSefimetibabon e Suptatdfietiey b o
fixed i nf demadréhant. Bl8most ve@ént abtaeh istbarded tahdise® 35the defpult orf 4ng neks ofidfh, conmmand
buttons 997, and draggabl e conmands 998. When a user interface flowis
broken up into rAath éyptometlhBGh acuntiog wiheheméthanhwhibh feSordSthe detPaiagad &dlli S
shown W th dashed, outlines in all but the mag.d% di agram whi ch defi Qes, it.

8. 2 P PN&_SJ %E@ﬁlV ments. Account payments ,» LE. ayments not associated with a

particular invoice, are associated directly with the customer account 506.

Each customer has a history of orders 507, each in a particular state of completion as

reflected by its status 525. The order class diagram is shown in Figure 52.
Each order 507 is uniquely identified within the scope of the merchant 500.

25 Each order has a status 525 which indicates whether the order is pending (i.e. not yet
submitted), active, partially or fully shipped, cancelled or completed. An order is not completed

until full payment is received.

Each order consists of a number of order items 512, each of which specifies the quantity

of a particular product offered by the merchant. Each order item 512 also includes a backorder

30 quantity 513 and a quantity shipped 514. The backorder quantity 513 is used to register a claim on
future stock when there is insufficient current stock to fully satisfy the order item. The quantity

shipped 514 is used to record the cumulative quantity actually shipped.



The purchasi ng obj ect nodel revolves around nmerchants and custoners. WO

02/ 42954 PCT/ AU01/ 01529 -69 Each nerchant 500 has a gl obal |y uni que
identifiavQoozs9el|l as a nanme and ot her details. A nmerchra1/AB0001i529
typically recorded as an application provider 803 (shown in Figure 24) on a
regi stration server 11, for the purpose7 ~ click-through paynents etc. Each
custoner 501 is related to a particular nerchant 500, and has an
identifier 65 wHach order 307 Gpusssovididdl with h@asicdpepaytehth@ethod)ahippiag laddress 509,
merchant. T %’*‘Stonﬁr 'dentifier is the alias id 65 of the application
user 805, 2Bt TORPHESE clﬂ/g’ “registration server 11. Each customer 501
represents a pardt,icul ar netpage user 800 to the nerchant 500., net page
Lsbr 800, on ¢ el MUHEY CRERED Chale B PRESIE GRUHEH TR PRl n ghe Devimet

ner chant s meka@ Rla8Edighan in Bibre 53, Bhelsa @ aydhienPhOtlodtsSpfdd bpi psalar vherdhasl | y
presented in the formof 10 an organi zed cat al og 503. Any netérgage user can

br owse X hailhde shegifio to hat merghyms pad my be; differgaidpr diffgrant gustipess ainthe yparchant

customer Q@fpehllifig BRfHeh @bt RRfngt &c.bei ng abl e to conplete an order with the
mer chant . T%e mer chant class diagramis shown in Figure 50, while the

customer ol ass dWRG @B hbiBage AN bijmbhihifodhs id Bodl\fo DRI nBftkeCiEskhi B1J ON

t
of a custoner derives fromthe ails of the correspondi ng "netpage user.
Each cust éyfepitedaandtheiransagtion appepis préIgtusersisipage To@mhsialempitppi ng addr esses
509 with the nerchant. The nost recent of each is recorded and used as the
default on any n¥emothgenstomRiciconns pment mefhodplGisciserhtheurer ficeskonpen @ccount
mer chayyy 6 RldckiRaOkidnd {1Er 9 fhvolde APFAmRH 8l | 20 1 nvoi ces and recei ved

paynents. Account paynments 505, . paynents not associated with a
particul ar invoigg PRARE rAbIEL pilideBChbHodS 71s L0, £ Pl B in GG Msudd06-
Each custoner has %nﬁlégf ory of olr dgé}lg{ew?, '%aclh PN a pgét]?ﬁlgr st at euof
conpl et i omequesting pretpagment obthe jordsr. Y zen peyB6is radatved thiegoods are shippedgr am i s
shown in Figure 52. Each order 507 is uniquely identified within the scope
of the nmerchant Wb the Sashamidelivety payment method§ 18sis B9, phyinesint iseapestet ohentthet her

the order i i.e. not yet submtted), active, partially or fully
shi pped, ggidégﬁqggoeg?&conpl eted. An order is not conpleted wuntil full

paynment= i s recei a§$¢ S| o] > f der_ it ,
each (r)'1f5 whi ch Sp‘)ggl |ﬂ§s 2,5 u%lﬁt% ?{ayf)a?%j?maﬁlgg?{l #(@Jﬁ%? Qef)lf g{é’ ucgc.m(ﬁo ? Ee@%ﬁy
t he ner chpaymenEagaid &X1dknked tte rthe tiser aé ssedi tochaldemyaettasdcondihgrto tBEO nopwuaeh tSETY

513 and a q%an}ity shi pped 514. The backorder quantity 513 is used to
. T CO
regi ster "¢

al'm on
When the payment card payment method 520 is used, the specified payment card is used
to make payment according to the normal protocol between the merchant and their acquiring bank

20 or institution which handles the particular payment card type.

Invoice and pro forma invoice payments are normally made with a check or money order.

Cash on delivery payments are normally made with a check or cash.

The set of shipping methods 521 which applies to a particular order depends on whether

the order’s shipping address 509 is domestic or international with respect to the location of the

25 merchant’s warehouse. Typical domestic shipping methods 522 include standard shipping, second
day air, and next day air. Typical international shipping methods 523 include standard shipping,

airmail, and international priority.

The most common shipping methods are shown in the shipping method class diagram in

Figure 54.

30 83 PURCHASING USER INTERFACE
The status of the order determines the allowable set of operations on the order. While the



future stock when there is insufficient current stock to fully satisfy the
order item The quantity shipped 514 is used to record the cunul ative

guantity ve@buadsy shi pped. WO 02/ 42954 PCT/ AU01/ 01529 - 7BCEHATh/@iseker 507
is associated with a particul ar paynment _net hod, shipping address 509, and
shi ppi ng met hod 521. The npbst conmon of 4he many possi bl e paynent net hods
are shown in the paynent nethod class diagramin Figure 53. The set of

paynment netrdeodspadingotht eserbgn zbrqmae thecu¢relantie catilag tind &ddvikdnbs tb ehessheppihg cart O

that merc be di f or di t custoners of .t msrchant
dependi ng%‘;h{ ’f‘?g{e?enésr i FIF- a‘f‘ft é’ﬂmf ﬁ’ﬁ’e‘f Bl Sl-aermd ¢ JS%

met hod 51 5metisodyshixshingt dﬂlﬁrelsts;ﬁrd smppﬁg lﬁ&gﬁd aﬁmamxd&aefuulysmgpm AQs&ngaBﬂ\ﬁbﬂQl
transacti on ars.on the user age account st atenent en the

cust oner 280 %Eﬁ SSH8 YRR Potyst ﬁ‘c‘iﬂ’ %T’g @‘ ggaé‘ée 15 ui]é?r‘“sgr adelsieordes dems pt

10 506 5 s ctiape tiequanting okdee:dUsEl the Steinb ¥R Ry SHipfeayQ®mtity MieRed ;ﬁ@ st fPr ma
i nvoi ce pgxrrﬁgt nmet hod 517 is used, a pro forma invoice is issued

requestin 3NdPRYmEY: apmsevab  Fhey ovepillo Rurphasimg ritser dnterfaceflpsgis ivarairdoins
are shipp y‘g@n the cash on delivery paynent nethod 518 is used, paynent
is expected when the goods are delivered. 15 Wien the SET paynent card
paynment nmethod 519 is used, the corresponding SET paynent card 821 |inked
to the use@3.1S Usschié Mdrekantpaynment according to the normal SET protocol.

When the paynent , gxaﬁ)t%ﬁr%e iloczrlrt%cti ho I'O%V%l%g C())§ f%i %Hi rt}rl[%glo%ﬁ g]gtlg%l gfﬁ%{”&g’g ﬁ%‘et he

card is used to nma yment acco

mer chall  amat’ st dvei bookmapks rA ngraham ImayZu!Dsod:e enmhleteldtm die fodin oharhainettiS@snehia a
parti cul ar_, ce. an for L nvoi ce e
normal |y mg egew? {ﬁﬂm%ﬁo@hé ykp%?th rﬁ)ﬁ ?ﬂ’cf’é‘ %a ﬂ&%@?@e?@‘gag]énﬁ@hf%a@r

nor mal |y nuetlehand & faia pajxe630. cmuscmahm lidke ts e rdfrctaht’ PpiodE:t g&hlb@d&lh 2 thewhtiCh
applies to rticul ar. order. depends on ether the order ship

addr ess 5(5l dg %ﬁ%ﬁﬁ%ﬁyl of thg,merghanf gﬁ‘?’i“d’ﬁ%ﬁ > i THR  BEBELE g™ e tiF‘b'(‘E‘ﬁﬁ“B‘ﬁgbsf
the 25 memgbdinklysavisbrhouse. Typical domestic shipping methods 522 include
standard shi ppi ng, second day air, and next day air. Typical international
shi ppi ng nmet hods 523 include standard shipping, airmail, and international
prioritdy. e nuBtowseOMalaghi ppi ng net hods are shown in the shipping nethod

class di agraminy 'SEI.hlg Bfoﬁué%atalog is typically organized into a set of categories. The main catalog
page 531 simply lists the categories, and each category page 532 lists all of the products in the
category. This is indicated in the user interface flow in Figure 55.

If the product catalog is large, then it may still be organized into categories, but it may be
20 impractical to print the entire contents of a category when a user wishes to browse the category.
Instead directory navigation techniques can be used. A catalog search will often be specific to the

kinds of products represented in the catalog.

8.3.3  Order Iltem
Many applications involve the user maintaining a collection of items. In the screen-based

25  version of the application, the user’s collection is typically shown every time an item is added or
removed. The user therefore receives immediate feedback when the collection changes. The

collection may reflect an e-mail recipient list, a shopping cart, etc.

In the netpage version of the application, it is less practical to re-print the collection

every time it changes. Item deletions and quantity changes can be marked up visibly, and so do not

30  necessarily require immediate re-printing. Item insertions, however, are more problematic. In some
cases the entire source list can be used as the input form, allowing it to be marked up visibly. This

may be particularly apt if the source list already represents a user-specific subset of the complete



30 8.3 PURCHASI NG USER | NTERFACE The status of the order determ nes the

al l owabl e set of operations on the order. Wiile the WO 02/ 42954

PCT/ AU0O1IMQO 822954 71 order is pending, the user can browsePChaunsoishant ' s
catalog and add itens to the shopping cart which represents the order.
After the order is submitted, the user-é4n still amend the paynment net hod,
shi ppi ng address and shipping nmet hod until the order is fully shipped. A
change obmmﬁmskyegomhymﬁﬁﬁhh@@ngdmimﬂﬁsmmmﬂwgﬂmmshkmﬁednmﬁamnmgﬁThhamgb is
made. The _user te order .jtens.or 5 ange_ .t he. guant i er
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links to the nerchant’'s product catalog 531. If the user _alrea ¥ has a
Uq

copy of t AsCriRtios P4 the Bmﬁﬁﬁt SRR %Sﬂﬁnﬁﬁyﬁﬁkh wihicBy if dilled dpcasidh therprodusi i thee
cat al 09 i shophiesht ah#|pfovadia ABBR: rodRa 8 fhelichl BUSE 1H AloRd MR brifl @EUCt
catalog is Pyplca 'y organized into a set of cate%pr|es he mai n cat al og
page 531 sontgutsyof|thesshopping carhewgblinean itm i addedhtodt tibeg shyy>pliten slicits jajsipilar g| |
of thgqgpr i i ce
{1 ow 19" FRAMERES gsfif 53881 B Rifoct Bl dsh 16} 8 81 G alcBnb SEL 1 Phiihl B2
or gani zedquantity fisit, elyendy ddled buwith the quantibyeordéred byngafaudt, wbich ceobeprspdito tappethe
entire COH&SH@ rleq® Category when a user wishes to browse the category.

I nstead drr ory naV|gat|on techni ques can be used. A catalog search wll

f b f
g geg o do fef't elr]nj: R}a%n{g;o%pﬁh?égtgéonshe%ﬁ’eqtﬁ?hﬁ b Bfa%ﬁc%i”&oeﬁsd Tkt h@%oﬁt@ﬁt%f’@le

i Vol ve T Reruser mal nt al
col l ecti oshogppmg tcanr®n the ptddectspa'cefmwpdgasﬁdzvev% itvisrtbe Gast dfat tﬁ@@rthpl p:@tglms
t he us on. i S time an itemis added or

rem)vegr e mﬁﬁ%x&#ﬁg?gw%Pé%}g§(ﬁ nmm?ﬁne% @Ju eedback mhen t he coIIectlgn

changes. The Iectl |ent ng
cart ot i e RErhdRaBT vRbh Tt Bl BepRe T watet e pRRICY,
to re-pri e cilient asek, | tRcori@ran@i¢dnynunibee and the rdargiace. ant tiew) del et i ons and
quantity changes can be marked up visibly, and so do not

8.3.4 Complete Order
The shopping cart 536 represents the contents of the current order. The shopping cart 536

20 s accessible from any merchant page, whether the page is part of the current order form or not. The

shopping cart 536 provides a convenient place to review the order and make final changes.

The checkout 535 is also accessible from any merchant page. It provides a place to

specify shipping and payment information, and finally to confirm the order.

The checkout form 535 is broken up into five sections: shipping address 535b, shipping
25 method 535¢c, payment method 535d, order items 535e, and order confirmation 535f. Sections have

default selections based on the user’s most recent behavior.

The order confirmation section 535f summarizes the order and captures the user’s

signature. It shows the current shipping address, shipping method, payment method, and order total.

Any change the user makes to the order on the checkout form 535 is reflected on the
30 form, since the change is made with the inking pen. It is not reflected, however, in the order
summary in the order confirmation section 535f. To produce a consistent checkout form, the user

can simply press the <update> button at the bottom of the form after making a number of changes.



30 necessarily require imedi ate re-printing. Iteminsertions, however, are
nore problematic. In sone cases the entire source list can be used as the

i nput fow@ozhloewi ng it to be marked up visibly. This napCbhauvpsetsecul arly
apt if the source |list already represents a user-specific subset of the
conpl ete WO 02/ 42954 PCT/ AU0O1/ 01529 -783source list, e. g. last week's
shopping list rather than the grocery store's conpl ete range. There w ||

be cases, Ahapierchesidoet fernh 55 il imnedidtdl) pytedrari | y be maki ng sel ections from
a conplete catal og. The catalog nmay even be many hundreds of pages |ong,
of fset printed, ’Ithad:sﬁiﬁin'twan@d wiient g sadpsdbmitSitiec@dért Any haﬂdmrﬁadeldmg@fo any
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whi ch, O f TEPIsE@t gﬁord%&fﬂgmlfﬂ@" EFrﬂGEfﬁg’Faf’tBaltcH’étem%H%bPﬁq@‘ cart and provides a
visible record of the itemorder. This avoids havi ng to print the contents

of the shoppi ng [8&checkoufgrm 53sconsists f mbeader o3fa{Figyre; 36). arsestionnioy seleqting an
elicits a ébl%hsllﬁ'ilsédoslﬁﬁﬂlﬂg ﬁﬁ%s @?%ﬁé’cifﬂhg QMhevldid@dss 15BSb PEiRE B, Rfection forI "
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to vary t fgmoflbaRkdibiin Ol 15/ i moeRAIGSIG AR, §9)% RBIME: etlemg u¥1PEforkdr Y
be practical to also st t contents of the P cart

pr odudf- s e #donakingelastisjonse changdst53ps (Higwee 6Qce sqcnan or [signing élmpé@er Efagﬂélﬁgnves
15 produc r Lue he
product  pLajaents s figfle AT ahi §todhRuulsPodlunlih Bl A Sk AHER 22
with the (Bgme63). the current user, the order transaction nunber, and the
order date and time. 8.3.4 Conplete Order The shopping cart 536 represents
the contents of Thherioted rcherkowrfden willhey s pethrigposiing GGBe n2@bdr of pevyéssiybl e
from any he.p i f th I t_or orm
or ot ThEa SRRl RAAE e E piRhest BEa£ AL BBl ke Bl W nE B gl S8y

or der 15ndwttthﬁe:ohvanadnt13zhmtvgqsages‘lﬂmtedhealsmgle sb&bofi mpal so accessr ble from any
mer chant page. It provides a place to specify shipping and paynent

i nfornation, andhtionderryeeipo S8D ikt rthe itenes @deted andl renmdrize the tordeo paramaidrsi in

broken up i five section ddr 3 shi n 25 net hod
ohoe " oab il O e e e O s PRt e AR T B8 o 3?‘85 o BREC on 580
Secti ons have default sel ections based on the user's nost recent behavior.
The order gsog ngP“ﬁ?n '-ﬁg(:ti on 535f summarizes the order and captures the

user's ws_ the current shipping address, shrdp i ng method,
payment rret hod, Usexs can gdif theistcystomer details maintained by the merchant, including their list of .

20 shipping addresses and their list of payment methods. They can also print their order list 540, and

details of individual orders. They can edit any order which has not been fully shipped, as described

earlier.

The order list 540 gives the status for each order. Pressing the <info> button associated
with each order yields a copy of the order receipt 537, but with an updated status for each order
25 item. The status of an order item derives from the status of the order it is part, as well as the

presence of shipment items and backorder items associated with the order item.

8.3.6  Edit Order
The order receipt allows the quantities of individual order items which are still active to

be altered. Once alterations are made, the user must press the <submit> button. An updated receipt

30 is produced.

To edit order parameters, the user can press the <edit> button on the order receipt 537.

This produces an order editing form 538 which is similar in structure to the checkout form. Once



Any change the user makes to the order on the checkout form535 is
reflected on the 30 form since the change is made with the inking pen. It
is not rafoevsm®ss however, in the order summary in the opdeAUGLOSR2T Mati on
section 535 To produce a consi stent chﬁﬁgout form the user can sinply
press the <update> button at the bottom6f the formafter nmaking a nunber
of changes. WO 02/ 42954 PCT/ AU01/ 01529 -73 An updated checkout form 535 is
i medi at ehlferpionnire chadd e ussruhust pressiibe £sobmitwhetpnpAe spdatkd reagiphristpsodubal or der .
Any handwritten change to any iteminformation page 533, shopping cart
page 536, or checkout page 535 which is part of the order formis
aut omat i cal3l® i MeeejwecBhipgnendl applied to the order. The order receipt 537,
printed in 5 ra$pARsRedi®s 40SmOAR by ?%ens&bapnmeérl i%ﬁfe{:ba&%t apthddis “cash
contents of the order. The checkout fTorm 535 consists of a header 535a
(Fi gure 5@ deliyeryéom levplqeo%lm@@tﬂpwgtha usgs e PRYotls Melivigeiererson bp grditionsligedss or
speci T gi ng, .2 Wcﬁe@ﬁr@ ﬁéébcaﬁ hAYrstessCd rthr@ug‘ileﬁértﬂ A0, | Bpﬁsmgs%asagquyﬁem
shi ppi ng me ure section for selecting a previous used
paymnment rrethhdelisf@d on ghe fdrip; svglpb' lwemmrkasgntbﬁ@pluaprcﬁteswme(lmgtmtga@bglgm@g the
section f r.ayi ew ist of order 10 itenms and naking | ast-mnute
Bl Stk bl '

changes 53 a section for signing the order to confirm

paynment 535f (Fi

and. <subm t > but or?gor%%%an ale%f&ure G%ho%gﬁa n%?gﬁﬁﬁégﬁgut ;agltrlmev(\]iﬂenvary
i n | engt hwilepesidg ragpaymenﬂwmethudrbéncmallqwsethe (mmlage syssad tes hblppl imgoedithr eslges
i‘gdwpﬁpnfgz%yn%g{] %e I'?Iné?] 80nve sglJO etflea &)eélgerg Ipers?rlnt,1 t@ngoﬂa?r%&}t befgﬁrﬁﬁé%é: We?ﬁlel t
The order gomdsei pt 537 Ilsts the itens ordered and summari zes the order
paranmeters in much the same way as the order confirmation section of the
checkout form (Figure 61). 8.3.5 Edit Account Users can edit their custoner
det ai | s n@ionceusied by the merchant, including their list of 20 shipping
addresses and t hgg résélﬁtm@fltlcﬂﬁiﬁ%égn d¥ELed §vith TEE¥n&AB ahr&ierrdd dnfbbdibdeBi dnd
order |ist 540, ang detai|ls of individual orders. They can edit any order
whi ch has numksr openseifie gligpativpepbedimenis Hoserar il baanpreciated by phoseykillad in thet

540 gi1ges i { Phuft h)f%pféﬁ Emb&iuﬁaﬁg raﬂfférﬂ@ tfdn{‘ﬁBEe Epeahemga&w%@t ed
wi th each or yle ?isaco of the order receip 37, an updat ed
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itens and assocl at Ite
spec1ﬁcat10n including documents incorporated by cross-reference as appropriate. The scope of the

der

invention is only limited by the attached claims.
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The order receipt allows the quantities of individual order itens which are
still active to be altered. Once alterations are made, the user nust press
t he <submwo »2/k295¢ on. An updated receipt 30 is produced. For/agntodeder
paranmeters, the user can press the <edit> button on the order receipt 537.
Thi s produces an order editing form 538 Wiich is similar in structure to
the checkout form Once WD 02/42954 PCT/ AU01/ 01529 -74 alterations are
made, the user nust press the <submt> button. An updated receipt is
produced 8.3.7 Receive Shipnment The &lAIMEGnt is acconpani ed by paynent
recei pt 541, or, if the paynent nethod is "cash on delivery", an invoice
541 which allows the user to pay the delivery person by traditional neans

5 (e.g. cagsh, chegi P ot egg%fﬁggﬁlrn%iglgcg&%r% ﬁﬁ?&ep%ﬁ%%léﬂr%ﬁeqﬁ NGkpage), or

usi ng a néet page paynen y rar ki ng t he
appropriate payTEaE 8t R SIGRDGANS bR’ Bl ASLARRG.RED BO% A
cust omer can therefore d or|2|ng paynenf ?‘% are °
deI|veﬁbdpm@mangtmbﬂmumsﬂmgmanmdyﬂn@tmh&ﬂhmdﬂmhﬁ&hﬁahhhmmybheeﬂﬁhpmgefm
systemto,obtain_ i med ine 10 paynent authorization. Conversely,

t he deIiv&??cﬁgFéﬁﬂxfgﬂl @Fﬁ?%mﬂaynent bef ore handi ng over the goods.
CONCLUSI ON  The %gesent i nventjon has q§ d%ﬁcr%b ed with referencr tqla
preferred enbodi BRI Y 2 SOWBEE Sy jadirating daje, oM & PO AR Thesrdiag the
H(r)]vvever ,  lidenthdyl c{cf tﬁwfrc])ﬁﬁ pﬁﬁg ng;hﬁ(ﬁh SRthé g@fS?ig glkvitd ];ﬁditﬂvdﬂ toth the foktn, ﬂﬁ|sfeﬁ/s&ig][c}efvi'ce,| ds
that a nu r of aqther enbodi nents [ ram t hose s ifica

descri bedn?'e’ﬁ}\ﬂafe dp 2p opegptfve gosifion relatiye tof ‘“r ?‘FBSI%&‘E)é“d&PP“ ﬁo‘:‘sé‘bgeaﬁi(ew

i nventfigon soA€ 6@h&kioded Yata;iahd Wi | | be understood that the invention is not
intended to be limted to the specific enbodi nents described in the present
speci fication, iidGkifdhd)dn B CURBitbSsyktamQnd Goal @el iddcaii O, AR 8RS FardSeter
approprlate The scope of the _invention is only limted by the attached

cl ai ns. 266V@ﬁﬁ?@ﬁ?yﬁwmpﬁTﬁﬂﬁB%Wb1529 -75 CLAIMS 1. A nethod of enabling
onl i ne purchasing, the nethod including the steps of: providing a potenti al
purchaser with a formcontaining information relating to a 5 purchasing

transactign, the formincluding coded data indicative of an identity of the
formand &f at The method of claim 1"in which said at least one parameter relating to the purchasing

15  transaction is associated with at least one zone of the form and in which the method includes
identifying, in the computer system and from the zone relative to which the sensing device is

located, said at least one parameter.

3. The method of claim 2 which includes:

20 receiving, in the computer system, data regarding movement of the sensing device
relative to the form, the sensing device sensing its movement relative to the form using at least

some of the coded data; and

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

within said at least one zone, said at least one parameter of the purchasing transaction.
25
4. A method of enabling online purchasing, the method including the steps of:

providing a potential purchaser with a form containing information relating to a
purchasing transaction, the form including coded data indicative of at least one parameter of the

purchasing transaction;

30 receiving, in a computer system, data from a sensing device regarding said at least one



| east one reference point of the form receiving, in a conputer system
indicating data froma sensing device regarding the identity of the form
and a powobpum9Isf the sensing device relative to the fornpPCT/Ag0BerIsd ng
device, when placed in an operative posjition relativei to the form
sensing the indicating data using at | 848 10 some of the coded data; and
identifying, in the conputer systemand fromthe indicating data, at |east
one par anpbremeter gidatganding movdraenp uf thh asising deviensiative enthe PormJ the semsingatitvioé,

claiml1 in,which said at |east one. parameter relat..ng.tqo the purchasin 15
Cransact i Ot olelBl lo b6 . SR Hed B Bhorifie bt Wiea b RS R

t he met hodkabtndhid @€ $he dodedtldtd ymdgenelating the da@Pgikdiig By SWE Moaditknt Fddtivk he theone
relative to which the sensing device is |ocated, said at |east one

par anet er 185 2886 et hod of clai m 2 which includes: 20 receiving, in the
comput system, data regardi ng novenent of the sensing deyice relative to
the form the séﬂtsfpfrglnaég eceORBHET Hglemy it powment of ssRfiREedqvise ahk r¢lgfFnio

usi ng at Isﬁagttleass&{gg,amne{ehe coded data; and identifying, in the conputer
system and from sai d novenent being at |least partially wthin said at

| east one zone, said at |east one paraneter of the purchasing transaction.
25 4. A nethod of enabling online purchasing, the nethod including the
steps of : sprovi o Aghéd sTehYNnk Bhlide PufchASEY thdintethod ifcRIIMe TRk Bf: NY
information relating to a purchasing transaction, the formincludi ng coded

data indicative pbvidihg |£?&Ent&ﬂ%u%ﬁs%miﬁfaofonhh&)ntaﬁﬁﬁgc AsinBfod FARGRC L an;
30 receiving, in a conputer system data from a sensing device regarding

sai d a0 | @ushasgigarageciy the form ipglyding gpdeddatpigdicativg obat Wersiteet tinferpegar di ng
novenent of the sensing device relative to the form the sensing device,
when noved r el atlPseding It Heompiensysenshiadronna sepsing depviepaiegardiges amidgntity of tgst

one par anghehidl Shidehsal and 8S9dinS BRIty FFGhE RFHE OihE RErRing MEViBCRFRlih D fhe (ARG
data regarding its own novenent relati've to the fornT and 5 interpreting,

in the congeatdens the ideptity of shedrsproandrrempingdhe dafe repardinizribe wlentity of the fprm psingates
to said g&sgsgﬁggf@ggocﬁggg_%hgr. 5. A nethod of enabling online purchasing,
udi es

the nmethod 1 nc ng t ['eps of. providing a potential purchaser with a

form. 1g°ont ai ni qgerﬁi@ix?é, qﬁtthé) @orﬁﬁjt&t Jy&gmt fd%rom the data regarding the identity of the

potential purchaser and the identity of the form, a purchasing transaction.

6. The method of claim 5 in which the coded data is also indicative of at least one parameter
of the purchasing transaction, and the method includes receiving, in the computer system,
20 indicating data from the sensing device regarding said at least one parameter of the purchasing

transaction, the sensing device sensing the indicating data using at least some of the coded data.

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

25  generating data regarding its own movement relative to the form.

8. The method of any one of claims 2, 4 or 6 in which the parameter is an action parameter
of the purchasing transaction, the method including effecting, in the computer system, an operation

in respect of the action parameter.
30

9. The method of claim 8 in which the action parameter of the purchasing transaction is



10 purchasing transaction, the formincluding coded data indicative of an
identity of the form receiving, in a conputer system data froma sensing
devi ce r aganzirdgt an identity of the potential purchaser arPdr/Aggeéd2ZNg t he
identity of the form the sensing devic? containing the data regarding the
identity of the user and sensing the da Z'regarding the identity of the
formusing at |east sone of the coded data; and 15 identifying, in the
conput er sslstedfrommnidhe proopcomgisitat a regardi ng the identity of the potentia
purchaser and the identity of the form a purchasing transaction. 6. The
met hod of cl ai mréquestingtinfohnatibe ratanig to aeitean iobepuscbaseddilecting\ae itefn tapukkast
one paraneter. f the.purchasi ng transaction, and the pethod includes
Fecelvi g eifding e EAR: of 5 yeRdn, b DY diev ity alltorie B pHLSLEERng
devi ce regadkchklsing ofei.d at | east one paraneter of the purchasing transaction,
t he sensing device sensing the indicating data using at |east sonme of the
coded &data. 7. The nethod of claim6 which includes receiving, in the
conput er system data fromthe sensing device regardi ng novenent of the

sensi ng degi ce Mt Rkihv@ of fhyldae of Blkids 3 Bor 3 eNwhioR tHeWieRter RAnIPAG Pririgerdat a
regarding iits own novenent relative to the form 8. The nethod of any one

of cl ai s °bthe pugshasing trangpgtion, the mefhad dncidue ipentifying, dp thsropppishatsiem, thet thene
pur chasi ngodkhitals@etas@has siiGed B hdhadrdwichad 'b? ehe@slof el sBiBingl devibd g dPRBHEn
system an operation in respect of the action paraneter. 30 9. The net hod
of cl ai m ShejcAURpPLHsteMeAnRPeiaHen scintes veth the onties PRigMERBASi ng transaction is
WO 02/ 42954 PCT/ AU01/ 01529 -77- selected fromthe group conpri sing:
reque&ﬁ ng information relating to an itemto be purchased, selecting an
itemto purchase, selecting the qpantity of an itemto be purchased,

vi ewi ng a l&hoppilheymeted ofgiaimslQnmivhich ty optionparaneiasiisRssQsiasl withst Jegst onpaf:

met hod of any one of clains 3, 4 or 7 in which the paranmeter is an option
paraneter of t Hehippingaddpssgp thinpingaeathodna paymeniipethesipni aepiddynsg i denti fyi ng,
in the conputer system that the potential purchaser has entered a
hand-drawn mark by nmeans of the sensing device and effecting, in the
conputer system_ an operation associated with the option paranmeter. 10 11.
The met hod2of c[Th¢ method iof anghenetof claansoh i airf ip avighetheparpmgeterds o daxh pEameipn of at
| east 1@ne yQf purcidsifd iRl PEn2 MY ASHod TchliRPllAiRS, (R dhe Boms¥erERleAE AP theand

a card type.
potential purchaser has entered handwritten text data by means of the sensing device and effecting,

in the computer system, an operation associated with the text parameter.

13. The method of claim 12 which includes converting, in the computer system, the

20 handwritten text data to computer text.

14. The method of claim 13 in which the text parameter is associated with at least one of:

a shipping address, a billing address, a payment method and a quantity of an item to be

purchased.
25

15. The method of any one of claims 3, 4 or 7 in which the parameter is an authorization
parameter of the purchasing transaction, the method including identifying, in the computer system,
that the potential purchaser has entered a handwritten signature by means of the sensing device and

effecting, in the computer system, an operation associated with the authorization parameter.

30



12. The method of any one of clains 3, 4 or 7 in which the paraneter is a
text paraneter of 15 the purchasing transaction, the nethod including

i denti f yiwg02/42954 he conputer system that the potential PpOrabvases2zhas
entered handwitten text data by nmeans of the sensing device and effecting,
in the conputer system an operation as€8ciated with the text par anet er .
13. The nmethod of claim 12 which includes converting, in the conputer
system the& 20ThamndtodtdfedlaiteXd wihidhaintlodes ovepifitigy, ih ebet corphter Hagemethan cheof
claim13 i.n which the text para ter is associated with at | east one of: a
shi ppi ng %]Eﬁnggég,thaéogfhf’lpf’tr‘?ﬁ 328'6‘1‘:”%5?; a paynment nethod and a quantity of an
itemto be purchased. 25 15. The nethod of any one of clainms 3, 4 or 7 in
whi ch the paranmeter is an authorization paranmeter of the purchasing
transaction, the nethod [ncluding identifying, in the conputer system
hat the $bt ent ThY THRG ALSE Hui SaHitae o AR SH A B B P s
of thessemghdigagleyvi ce and effecting, in the conputer system an operation
associated with the authorization paraneter. 30 WO 02/42954 PCT/ AU01/ 01529
-78 16. The nethod of claim 15 which includes verifying, in the conputer
system that the signature is that of the potential purchaser. 17. The

net hod of 1gl ai MrA&methodai &y dnb f Bldfnkk0d, UZRAY 11 WhRA KR Rk Bhetdrs ApioRed Akt t h
paynent 5 authorization. 18. The nethod. of. an¥)t one of clainms 3, 4 or 7 in

whi ch t he°hthe PHchasing Gangachipptthe methad dpekidine identitying i the QBB SYSteEh 81k theon,

the met hodormifal paémGerind @ity b Bohd-drivd MetufeTRHRE ofShS {cBShg XA ahdBffecting,
potential  purchaser has entered a hand-drawn picture by nmeans of the

sensi 1§ diiheeompyier sYsfean @h aperatiop@ssopiatef with Hreppigtee PEPBEE  an oper ati on
associated with the picture paraneter. 19. The nethod of any one of clains
1, 4 or 5in which: a portion of the coded data is superinposed with a

vi sual graphic, the visual graphic relating to the paraneter associated
with the porti ohhe methodof apyenpefdrias bf4 adyn yhishof claims 1, 4 or 5 in which
the formcontains information relating to at |east one of. an itemto be
purchased and orderticicelethe saded. dagisspperipppesedetitbd véfualcgraphis. theyiswl \graphis

i ncl udes perl'citi[ﬁé e ﬁzt}gmét&r ARG e portion.
15

20. The method of any one of claims 1, 4 or 5 in which the form contains information relating.

to at least one of:

an item to be purchased and order acceptance.
20 21. The method of claim 1 or 5 which includes printing the form on demand.

22. The method of claim 21 which includes printing the form on a surface and, at the same

time that the form is printed, printing the coded data on the surface.

25 23. The method of claim 22 which includes printing the coded data to be substantially

invisible in the visible spectrum.

24. The method of any one of claim 1 or 5 which includes retaining a retrievable record of

each form generated, the form being retrievable using its identity as contained in its coded data.



22. The nethod of claim 21 which includes printing the formon a surface
and, at the sane tine that the formis printed, printing the coded data on
t he surf ave02/295£3. The net hod of cl aim 22 which incl udesrPor/ianbi/og2d he
coded data to be substantially invisibbg in the visible spectrum 24. The
met hod of any one of claim1 or 5 which‘Frcludes retaining a retrievable
record of each formgenerated, the formbeing retrievable using its
identity as contained in its coded data. WO 02/42954 PCT/ AU01/ 01529 -79
25. The nethod of any one of clainms 1, 4 or 5 which includes distribution a
plurality2®f th&he fethod ofisnyngpeaf wlaihut,et @fS which irchdes distdbyonntpdaslity of the
connunica.&ggﬁdgrotoqols 5..26 Ehe.ne%hod of.clainlg Q% 4 in which the
sensi ng devTg SSE} PGS Of BRI SPdPoiic O mPunicAons Potogolini que i dentity to
the sensing device and identifies it as being associated with a particul ar
potential purchaser and in which the nmethod includes nonitoring, in the
conput er ste sai identity. 10 27.. The nethad.of any ane of clai 1, -
2oor s B, <1 e duedhod g i iy & Shish B seFg P e PR i et ne
gur c Ihasi ggnliamaasgighé Elﬁmit;ﬂ td ﬂr}e fjefnﬁ?gmévqbeaha Me?lﬁ’iel@ ittdd Beifg edodiNed Ritls @pvﬁrﬁairl]ﬂ ]

i spl ay device The net hod of any one clains 1, 4 or 5in ich the
form i pPPREtE: PErRaseN mdsinem sty the moflod feludes mpitoRng b trsomRaer Risfaduid

bi ndi ng t kentgges. 29. A system for enabling online purchasing, the system
including: a tormcontaining information relating to a purchasing
transaction, the formincluding coded data indicative of an identity of
the formand of at | east one reference point of the form and 20 a
conputigr 9yst emrhermdtieRIebi bydohd 6 CiainksN g, Sk Whth iBcls@RShroddide \ulICRq iR
|dent|fy|n% at | east. one paranmeter relating to the purchasing transaction,
the indi cHEPHgtomIclAtg it fieipHErhsits Hapsastion e foravip ietigpingte thereced dorg senwraty
posi tion @fspihgeviRnsi ng device relative to the form the sensing device
sensing the indicating data using at |east sone of the coded data. 25 30.
The systemof claim29 in which said at | east one paraneter relating to the
purchasing transaction is associated with at | east one zone of the form
31. The sygtem qhe fle@lofloPshy ik 6P clhifk 114685 i \ohiSe e f8h i BMhiELon MiRpRGASs NI
device sensing its novenent relative to the formusing at |east Ssone of

t he cd®edarbipavhichohenpeibod ipolgdes bpdmeAbopaees 529 - 80

29. A system for enabling online purchasing, the system including:

a form containing information relating to a purchasing transaction, the form including

coded data indicative of an identity of the form and of at least one reference point of the form; and

20 a computer system for receiving indicating data from a sensing device for identifying at
least one parameter relating to the purchasing transaction, the indicating data being indicative of
the identity of the form and a position of the sensing device relative to the form, the sensing device

sensing the indicating data using at least some of the coded data.

25 30. The system of claim 29 in which said at least one parameter relating to the purchasing

transaction is associated with at least one zone of the form.

31. The system of claim 29 which includes the sensing device, the sensing device sensing its

movement relative to the form using at least some of the coded data.

30



32. A systemfor enabling online purchasing, the systemincluding a form
containing information relating to a purchasing transaction, the form

i ncl udi ngvoopdmwas data i ndicative of at | east one paranet ePCDAUDH@ES29

pur chasi ng transaction; and a conputer gystem for receiving data froma
sensi ng device regardi ng said at Ieast'%&é 5 paraneter and regardi ng
novenment of the sensing device relative to the form and for interpreting
sai d noved®nt ofA sihensfensiablingdalihecmireasing, theasya¢m énctudingai d at | east one
paraneter, the sensing device, when noved relative to the form sensing

t he dat a r egar dianfgns @bilaiing liefasbation eclgtngaoat parchasing) gamshction cths tforaoiveluding t he

coded data an enerati the data regarding its own novengnt relative to
the for ndeféggg?n%}fag%‘{%g?ﬁe‘l‘%fmmefeﬁ@{ %ﬁp\%ﬁféas%%W%tfoﬁg?n he system
including: a formincludin oded data indicative of. an identit f the
form ang a conﬁLﬁ(’@JrP“tS’ﬁ@fS@ﬁﬁ t%’ﬁf“?’@’c?gid\%a o F‘G?ﬂsﬁlgsdgﬁ‘g? Wé”gWiSE@y%gqa% one

r egar dgngpaiméteiesiidirtbgardihg mbRmeROSARS senkin® Bdvidaasietivead dhe fofm,i Ae Héd ihigrpdting he
form and for identifying, fromsaid received iﬂata, a 1581p rchasing .
transact i S moKReabakihe sengiag Aevice @8 Hirelpiss iogaidint legsioge pugart ﬁkj SEISEEiIRURti t y
of the poygeH BledidaGPRahe 8RR, &%ﬂﬁé 08 daheregading sA0al Rhdd Gné pRakstenisidgyat Of

the formusing at | east sonme of the coded data, 34. The system of claim 33
in which lea% sewe of theapoded datapangdgeperatingaihe deta gesaning EsaQyn BRECmentrelpdive fother  of
the purchggi,ng transaction, the conputer systemreceiving indicating data
fromthe sensing device regarding said at |east one paraneter, of the
purchagi ng transaction, and the sensing device -sensing the indicating
data using at |east some of the coded data. 35. The system of claim 33

whi ch i nchildes g @SRRS! ALbIAE Bhife pulcdiRiSMs st nifViugigg:Sensing its 25
novenment relative'to the form 36. The system of any one of claims 29, 32
or 34 in which 5 iﬂélu&iﬁ%?&)tdecpﬁh@aiﬁﬁi'&ﬁ%to%nf&éntft?@fth@fbhﬁ%ﬁ' ng transaction

is selected fromthe group conprising an action paranmeter of the purchasing

transaction, an aQBﬁxPx(ﬁ:{ﬁrasgétEﬁrf&t fReifthg irBf PRNGHPIVRE dafadBSRGRS Aidetit) BKEhe

paraneter of the pu 'ng 30 transaction, an authorization paraneter of

t he pur chaetentipl prighasacaidothe identty sof phe fammeagshion identifyingf fromesaidygeaited slatig 2
transgegt i 4 . | ai.m:.36 in
i ch Tehe il Wiy b QB ok i e g ror B BN SME R P o
t he gr ouppuohgsei aidrsgnsingatbhridat reggrdgttize idetigy oihihe famasingtat least gorbe ofpthe coded ed,
sel ecti ng ;an itemto purchase, /

34. The system of claim 33 in which the coded data is also indicative of at least one
20 parameter of the purchasing transaction, the computer system receiving indicating data from the
'sensing device regarding said at least one parameter.of the purchasing transaction, and the sensing

- device sensing the indicating data using at least some of the coded data.

35. The system of claim 33 which includes the sensing device, the sensing device sensing its

25 movement relative to the form.

36. The system of any one of claims 29, 32 or 34 in which said at least one parameter of the
purchasing transaction is selected from the group comprising an action parameter of the purchasing
transaction, an option parameter of the purchasing transaction, a text parameter of the purchasing
30 transaction, an authorization parameter of the purchasing transaction, and a picture parameter of the

purchasing transaction.



5 selecting the quantity of an itemto be purchased and submtting a
purchasing order. 38. The systemof claim36 in which the option paraneter

i s associvaben42854 h at | east one of- a shi pping address, arPehAppi/og29aret hod,
a paynent nethod and a card type. 10 39, ,The system of claim 36 in which
the text paraneter is associated with aBlleast one of a shi ppi ng address, a
billing address, a paynent nethod and a quantity of an itemto be

pur chased. 40. The systemof claim36 in which the authorization paraneter
is associated with paynment 15 authorization. 41. The systemof claim36 in
whi ch t he3pi ct uThe psteanref enim 36 inawhicl thecaotiaf pirlveeterodfettle gadchasing tsmpetionizosed
with a visyal .graphic, the visual graphic relating to the paraneter
associategﬂvf#ﬂkwﬁgeﬁgWPfﬂﬂmmgﬁ'42. The system of any one of clains 31, 32
or 35 in which the sensjng device includes a rking nib. 43. The system
of olaim 31 or FAUTRRRBLALE S8 ALY b or SuUB af SR Thelan iy I BpE R ch
25 | npar t selétitig)theg d@adtiBestahn itgmt®Obd ficatidShd guttieNing @ padBasing@®pdek.f i €s it as
bei ng associated with a particular potenti al purcﬁaser. 44. The system of
any one of clains 29, 32 or 33 in which the formis printed on a surface
and in which the systemincludes a printer for printing the formon demand.
WO 02/ 42958 PCTIAMS el 2Rim 3685 wifich thh EptiyiphRmeRf isktited dvith At 1k 6k dthe
printer prints the coded data at the sanme tine as printing the formon the
surface. 5 46. TBheippinghediesfa Appin@HRRd, £pa3udht rﬁ&ho&%d@rcara:iydjeﬂ whi ch the
coded data is substantially invisible to an average unai ded human eye. 47.
The system of claim29 or 33 which includes a database for keeping a
retrievable record of each form generated, each formbeing retrievabl e by
usi ng 10t s39.dent iThy sydtm d¥¢laithl 86linl whitH the feREREMmetE idRbRiatcHiByithld Rast)onb 6 Of
claim44 in which, to cater for a formprinted on nmultiple pages, the

printer includgshigpiak B8REss ObiliAEAABE, 4 PARAOASthod ind? 9 quaihtiebiadiea] torgaki Ng
an online purchase of goods or services, conprising the steps of.

obt ai ni ngP¥FRAse% net work source, a purchasing form surface; the surface
having coded data printed on it, the coded data being indicative of an
identity of the form the coded data being

40. The system of claim 36 in which the authorization parameter is associated with payment

15 authorization.

41. The system of claim 36 in which the picture parameter is:

a portion of the coded data is superimposed with a visual graphic, the visual graphic

relating to the parameter associated with the portion.

20
42, The system of any one of claims 31, 32 or 35 in which the sensing device includes a
marking nib.
43. The system of claim 31 or 32 in which the sensing device contains identity data which

25  imparts a unique identity to the sensing device and identifies it as being associated with a particular

potential purchaser.

44. The system of any one of claims 29, 32 or 33 in which the form is printed on a surface

and in which the system includes a printer for printing the form on demand.



readabl e by a sensing device; providing to a networked conputer system
information fromthe sensing device, the 20 information based on at | east
some of tWeorvexded data; and meki ng a purchase transacti onp@raoei/eised w th
goods . or .services covered by the purchasing form 50. The method of
claim49, wherein: 25 the sensing devi c82generates the information
indicative of its tinme-varying |location by sensing its tine-varying
acceleration via at |east one accelerometer. 51. The nethod of purchasing
of claim 49, wherein: the networked conputer conprises a |local printer and
t he purchd8i ng fThe sysant bAcleim 44 iB@hijoh ithet prihtdryprintsetht oaded datai antler saméVEime as
02/ 42954 PC'Ij[[A 151 01523‘7 -B%3 52. The nethod of purchasing of claim49,
wher ei n: PHESEHSIHY “BEViISEE* €apt ures data further conprising tine-varying
| ocation data formng a series of strokes fromwhich digital ink is
derived; the digital ink derived froma signature zone being used to

recognize ,or authenticate a user. 5 5 he thod .of claim 49, erein:
t he semsi ﬁg devi Esﬁs&?%f’f?@'sonﬁ %C}aélpgg% ch %rgerﬂlé’ﬁf‘ﬁ‘c%eﬁ?fgdgia AR ARG, of
di gi tal | meisitlé @antab&ag dneldesBuni@reyé.nt erface further conprises bionetric
information derived frombionetric data captured by the pen interface. 10
54. The nethod of claim49, wherein: the bionetric data captured by the pen
interface is at |east some data fromthe group including: pen tilt, pen

force andafi ngerpe kystentlaf daimld® @33 witich iELARE dafabssk FbrRedfing WRBISLBE rdchi@
surface is_part of a product or its packapgg. 56. The npethod of cl ai m 49,

wher ei n:  8f c3cBfaim ggwtedothsh form beimesreisialis BHusie imidentitngs wrludpddp dig Gpded
whi ch 1@r eganr anged to 20 depict a target area and data areas. 57. The
met hod of claimb56, wherein: the target area conprises orientation

i ndi cating corners.

48. The system of claim 44 in which, to cater for a form printed on multiple pages, the printer

includes a binder for binding the pages.

15  49. A method of making an online purchase of goods or services, comprising the steps of:

obtaining from a network source, a purchasing form surface; the surface having coded
data printed on it, the coded data being indicative of an identity of the form; the coded data being-

readable by a sensing device;

providing to a networked computer system, information from the sensing device, the

20 information based on at least some of the coded data; and

making a purchase transaction associated with goods. or .services covered by the

purchasing form.
50. The method of claim 49, wherein:
25 the sensing device generates the information indicative of its time-varying location by

sensing its time-varying acceleration via at least one accelerometer.

51. The method of purchasing of claim 49, wherein:

the networked computer comprises a local printer and the purchasing form surface is

30 printed by the local printer.



25 58. the nethod of claima49, wherein: the coded data is substantially
I nvisible to an average unai ded human eye. 59. The nethod of cl ai m 58,
wher ei n: wde2exsed data is provided with infrared absorbi pQT/ABdi/@1529

-83-
52. The method of purchasing of claim 49, wherein:

the sensing device captures data further comprising time-varying location data forming a
series of strokes from which digital ink is derived; the digital ink derived from a signature zone

being used to recognize or authenticate a user.

5
53. The method of claim 49, wherein:
the sensing device comprises a wireless pen interface and a transmission of digital ink
from the wireless pen interface further comprises biometric information derived from biometric
data captured by the pen interface.
10
54. The method of claim 49, wherein:
the biometric data captured by the pen interface is at least some data from the group
including: pen tilt, pen force and fingerprint data.
15 55. The method of claim 49, wherein:

the surface is part of a product or its package.

56. The method of claim 49, wherein:

at least some coded data is composed of an array of macrodots which are arranged to

20  depict a target area and data areas.

57. The method of claim 56, wherein:

the target area comprises orientation indicating corners.

25 58. the method of claim 49, wherein:

the coded data is substantially invisible to an average unaided human eye.

59. The method of claim 58, wherein:

the coded data is provided with infrared absorbing media.



