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BACKGROUND
A bill, statement or invoice is commonly received in paper form through the mail system. To make

a payment, 2 payment section on the bill is typically filled in by hand and returned to the biller by mail.
Alternatively a bill may be paid using a telephone payment system allowing payment by credit card, or other
pre-arranged payment method.
~ Abill may also be paid by giving the biller authority to directly debit a bank account for the full
due amount on the due date.
Bill payment is also possible using an online bill payment system on the Internet, utilizing a

conventional screen- and keyboard-based computer system and Internet browser software.



pre-arranged paynent nethod. A bill may al so be paid
by giving the biller authority to directly debit a
bank account for the full due anmpbunt on the due date.
Bill payment is also possible using an online bill
paynent systemon the Internetd- utilizing a
conventional screen- and keyboard-based conputer
system and I nternet browser software. -3- OBJECT It is
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' receiving, in a computer system, data from a sensing device regarding an identity of the person and



In a third aspect, the invention provides a nmethod of
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BRIEH DEPGRIPRPNLFDRANMIGS i ti ng to be captured which
af f or disefergd @eltoder ambadinnes of thd inextjpn @diowrbe dévaribed, bypwdy of ha-limiting
BpB AR AR Cact R B EErngl EuRAESENT | nvENti on
t heref 6re provides a novél system and net hod for
Baddl it S WghelnltR ofkald FelonsBip b@weei dainplOptnted Botpagdand g ohlSE paaé description;
novel surface interfaces. BRI EF DESCRI PTI ON OF
HRAVY iNGShepptisf vizwrof gl ingraction bdtveern anvipagd pementetpagsiprittéyen netpage page server,
dndY Rophde QppLWMkidd serkd@V be described, by way of
non-limting exanple only, with reference to the
Fgee e Napllatiawr ftgpsge sérvers\ahd eiliters ntegpornectell via g ndwork;
schematic of a the relationship between a sanple
Higuperftisacchamatio sige ofahipheye steyefire pia prinfesiatetpias andjitpenlieprpage description;
ggi“fg‘fur_e 2 is a schematic view of a interaction between
Figuitep 53 5180 Y hovdne sy &L 4P BF, a net page page )
Vel , n ) r :

(e 8l il ey DR RRNUARE i) | 20 Lo MR 5P o ot of
VSIViof RefPage petirgrde desircihs e of ¢ setragemet wor k; Figure 4 is a
chematic view of a high-level structure of a printed
RS A AP AT PRET AR R R FIE Bh:  Fi gure Ba i s
F%\LQ'G@% a‘édlaﬁ%éeé MR Y rBatiSshiy! Gdiwiea Qf offnetiph RRGL inlFiidre 62 and a field of

F re 5b is a plan view show ng a rel ationship
‘e Wagé%gdﬁ‘gceﬁfge@’éﬁ’gaﬂ?ﬁm%n Figure 5a and a

FE%:.\%'GQ is(%fplan\(zle@\éﬁo%ng%u Q@a&{%ﬂ\ ?o?xﬁxﬂ:sdf taggéﬁl)\g:?inl |%§ wferJ tgpgets are
of a net'page pen; Figuré ba Is a plan view show ng an

shared Bytyiege sdipEenkitguct ure of a netpage tag; Figure 6b is a

| an. vi ew show n .rel ati onshi tween a.set of th
A3 B B e R P ey Py oot o e g
shoen prdigpare8ensi ng device in the formof a netpage pen;
ure 6¢.is a E,I an vi ew show nggan arrangenment of

Fi';{”géiséiﬂ" hEt o 4 TEEARICT T ap¢ ‘&Eﬂd BePifer e targets are
rRf1as £ Q%‘ﬁ%%w%?{n ge%\ﬁlgkeutaﬂg%?ass@iage‘cﬁa 'ﬁg%?é %ﬁ%ﬂ%‘%’g%{l ew

oW n e Inter ng and rotati e sy s
Fighre b R@ pdrbbliveeRslaaViSForat nddife def@owrShBYMR ;N Fi gure 6a;
Figure 7 is a flowhart of a tag image processi ng and
Figee tis axgheahtigdlock diagramief gpen eon@olkerforahepetpagpmo siowein\Figens &ofd 9;
a net page pen and its associ ated tag-sensing '
Figire | s erspreni view ple; wall-mpygtsd aetrgeq psintels per spect i ve
expl.aded view of the t page pen shown in Figure 8;
F'Igfrgg)hzr'seas % tgmu & 5?1%%’?%5 “%ﬁg"é%‘g"“'a’. °§8‘F‘é’?ﬁ '5f a pen

F 181_99 2.4 %l ah gﬁ_arge@ ﬁorﬁog of ﬁﬁﬁ’ep@ Qﬁ%w&@ B seétb)g Mlhé cﬂplgﬂ.eg H{u?e?lgiges Qﬁ!&lue wheel
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Figure 11 is a perspective view of a wall-nounted

net page printer Figure 12 is a section through the

| ength of the netpage printer of Figure 11; Figure 12a

is an enlarged portion of Figure 12 showi ng a section

of the dupl exed print engi nes’and gl ue wheel -7-

assenbly; Figure 13 is a detailed view of the ink

cartridge ink, air and glue paths, and print engines
Lhe netpage printer of Figures 1 | and 12; Figure

P% a schematic bl ock di agram of a printer

ﬁgpé rsoL Lfazm&@cw& Uﬁhmﬁ m%] o Rl B &l t??’o OV InB plle gﬁéﬁn@ssoflﬁls netpage

gure is a schematic ck dlagramo
WBT‘@T’@H“FH F“iﬁ’t1 ’engl ne controllers and I\/len] et TM

Ieﬁncrllt4l;]seaasc matlc %1%8(1 Zfat e%f %’Jmﬁr}ngr cgn 118 forﬂxt ﬁe tcr s}xou% in Figures 11 and

I's a sc

@sagran1of the print engine controller shomn in

igures 14 and 15; Figure 17 is a perspective view of
Fag%q Hgise schemptisy bRagk ﬂragrﬁttlloﬁ §urlerednRsiat enging copeligrsjapd Megijet™ printheads
#90ciaral vath the hrénted @hnpalgShowalid Figueer14pf Figures 10 to 12;
Figure 18 is a perspective view of a small part of an
Figuredly isafschiviatiy Weck Mlagrem ofittiengnt edeareamtraller shiwg dn Rigue914agd k;
series of perspective views illustrating the operating
Figpest 18 10 PepspREtivRIS of RS Y9G H Grieting FlEsmept SS3pfgiiiy fo frample, the netpage
pringrbt Biguked;10 itgur e 20 is a perspective view of a short
segnent of a pagewi dth MenjetTM printhead; Figure 21
Higyred 8 @ lpespadtivecview ofavsneil pat ofigerrayolf Mewjett riging pipmdaisgur e 22
is a schematic view of a printer class diagram
Rigurg 1P ds DBrigs of perspeshiverview dlusprating thsfopeatipeeycle R8s Meretl) naiftng element
shdwal IBguA3j s a schematic view of an application class
diagram Figure 25 is a schematic view of a docunent
Fipngl 20 & @ Gerglesi G vieptof DdhorClegeest ofla pagevadih MenfétTfprishe2® i S a
schematic view of a docunment and page ownership cl ass
Fipus gt Hﬁfcbenﬁﬁ‘g‘éﬁwe’fﬂseﬁ@ssaﬁasfe%enat ic view of a termnal
Fele g eclall atlon cI%ss diagram Figure 28 is a
&R ?f 2 pPinkef A5 $e8RMe rent  speci al i zat i on

a schematic view of a

F%L% ggc ew o’ﬂl & Eifss 81%11&1?' A

msnt cl ass ram Figure 30 is a

Fﬁgﬁ:hema scaemau@uvmaxﬁpﬁhy&ei dldssiagRinemENt speci al i zati on
class diagram Figure 31 is a schematic view of a

Fizyp @y & » swhadtigiepofa dbaesat au ragrdaswriptiba dass @egBR; i s a
schematic view of a formclass diagranj Figure 33 is
Fgufg émﬁﬁkﬁmeﬂwe@wf pocuspetiapd nage °wrlﬁﬂblpela%i§§gfa? sagr am

Lre 34 i S herth: Vi ew. a fiel Iement
tic wewo a termingl element ?ﬁeCl tton cl

eC|a|z Ion Class |ara

@zﬂﬁl §cﬁem¥t‘ic%w‘3f’a &n@n&&mﬁxalﬁzﬁ&h glasg hx@éa‘%? d I ag ram
Xt

igure 36 is a schematic view of a te ield class
Fﬁuragﬂhamchem%c viciw@fH igpedink Elemeat GSdigRij C Vi ew. of a
signature field 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;
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 36 is a schematic view of a text field class diagram;



Figure 38 is a flowhart of an input processing
algorithm Figure 38a is a detailed flowhart of one
step of the flowhart of Figure 38; Figure 39 is a
schematic view of a page server conmand el enent cl ass
diagram Figure 40 is a schefatic view of a resource
description class diagram Figure 41 is a schematic
view of a favorites list class diagram Figure 42 is

a schematjc vi ew ,a hi st.0 I i st class diagram
Egﬁﬁ}@safghefngﬁcgwgg cﬁstf é\}%/ BF*® subscription

G} o&ghgxttgﬁglnput £&e&iﬁ%§g%ﬁ s a schematic view of a

erlln request cfass gram Figure 45 is a
ﬁ ﬁaklaaewlwwwafmafohy@e%mmwaﬁ&bmgwe@l protocol ;
Figure 46 is a schematic view of a form subm ssion
Piged 3900 sphemitic gidw ef addge is@veacosdgiriinent class dugrapf a
commi ssi on paynent protocol; Figure 48 is a schematic
mgxewom sehemyatic vie§ ofiagespurde deseripfiocslassidizgmdoc ument i cons:

gure 49 is a schematic vjew of a set of user
f‘ﬁt“’e"f‘f’s&é@‘e‘ﬁ%{’@é‘e‘l"%V&ﬂ?"“?lhﬁﬁjéﬁfha?%ns Figure 50 is a

tic view of arrents cl ass di agram
é?"’eu‘{rzg S agrerdic Mg Riia a%m% hf:tci\[/) “eW oI’ a user interface flow

fxgﬁ’c@ i sl:llcmﬁi@yl@@ma’subscﬁbt% B&ivedprbtscoft SChematic vi ew of
bi I'l” front page; Figure 53 1s a schematic view of a

tlgdrdMﬁb&)ééﬁﬁﬁimmB&Mdyqaﬁg&e@&tﬂgsdn@nback page of the
docunment of figure 52; and Figure 54 is a schematic
Rigues,¢5dsfa seheritic Viewefip inpatlinky astivefiop protoBETAl LED DESCRI PTI ON
OF PREFERRED AND OTHER EMBODI MENTS Note: MenjetTMis
Eigurer 44 dhes sehgrpatic wew dia fopm sybmistige PF?éOg?éar ch Pry Ltd,
preferred e rent, t he |nvention

us
ﬁgmc‘{;r‘ls mnan&l“fwgf KM IR T he row‘iopage networked
ﬁ%m.lﬁs%rsch@&(ﬁt: GEW of@ sl Silustr InRFacO HEF 3bbEMnQlonsti Ch f ol | OWs.
It will be appreciated that not every i rrpl enent ati on
Rigukdl 49 BAGEESHHE Vibvyof@ sdDarilyer Mitelfacopagpnt efemsdt icads; t he
specific details and extensions discussed belowin
Figates5p is@scherpptic Y’f?@fbh'é}ﬂ’%}'mswaéﬁﬂ‘agﬁ%wever the systemis
described in its nost c ete rmto reduce the need

Higgre SL R s FF?:ﬁm"‘?“é‘fféPSé‘rfﬂt ¥ e ﬁ‘ﬁ’?‘}eﬁg to under st and
AidR 55 15& ?&,%Qe‘m}gglﬂfr{,gg& greferred enbodi nents and

aspects o present ¥3vent i on operate. In brief

FogfET B fisya, scleR@ic Me@bes big Payhé Hbtﬁlfd padt@eilihPBPCpagdy/ &R Mbcument of figure

52-'@%03/5 a conmputer interface in the formof a mapped
Urface, that is, a physical surface which contains

ﬁg%fe%ﬁﬁ@@&éna&@wévcfm&ugiymhl?%cewfface mai ntained in a
computer system The map references can be queried by

an appropriate sensing device. -9- Dependi ng upon the

DETAUIEDI DESCRIAT(ON:QF RREBERRECHMNDIOFHER EMBOBINENTSay be
encodeadbteyMehjitiMis Diradé mark efiStilesbrooaReeardl @fyiLnie fusiraiasuch a

way that a | ocal query on the mapped surface yields an
unanbily the weeferredembediment rikecintsasion is eonfiguied tq werk vith thg mejpage networked

caﬂmgsygtexﬁ, fhQEmmRE om& of Wkiéh FIRWR Wivan b§éb§&@aﬁéd@ﬁﬂno€ %lty&h;ﬂementatlon

mlpneﬁessqglt Iem rg)d aat}l or cven mosb&r the &c dga s tgnslons 1s£ufssaeg gdlow in relatlon to

e re Ieve

ﬂwéﬁsexwgowqqu wmydeacné@ns iwsa@vplete forry toareflucg; thetpeqdifer external
161R§EPEwhes bitefnRA G 1o ublstand) fhe EdiRktl i WhitHMkSpréfertet iebo@icheribdnd aspects of the

take the formof actions which are initiated
present xnven On operate.

In brief summary, the preferred form of the netpage system employs a computer interface in the
form of a mapped surface, that is, a physical surface which contains references to a map of the surface

maintained in a computer system. The map references can be queried by an appropriate sensing device.



by the conputer system on behalf of the operator in
response to the operator's interaction with the
surface features. In its preferred form the netpage
systemrelies on the production of, and human
interaction with, netpages. -Bhese are pages of text,
graphics and i mages printed on ordi nary paper, but
which work like interactive web pages. Infornation'is

ncoged on_ _each. page using. i nk |ch i s.subs ially. .
DR S p PEoTs Faer ioh PR BT PR & PRReE T Yy, and

med iheucle b yvaxt thas a deyel agkricient the, mapped styfacesyishis edndggablanus map reference both
Qitkih @alnipyana IREE BkrdiBiiaps. #RGohfuRtPS M L8 Qon&.a Af&ﬁauﬁﬂbgﬁ &Btures on the
syst Substrates other than E"F%er ma% be used. The

°f: AP BAOP fRn bF KECY5E (OF 8P 550561 RPfigd by & seating device
usad wistr teeCmapied curfatel Tie inforiatiandlussariaral dantlealiedfomEargons which are initiated
r

P84 A Tl 8o o ) A i i oot
fepfames- opt [ cal sensing; one alternative is to use
nagnet ensors. In the'grefe

g J?“ rred fgg teraction with,
active Htpfe A 9 TR DS PRRT YIS O A B R O 39 hipyign interaction wi
eetrageR clhespjaterpagdy of fouty eremdiics prdjpreass printefl oR pediniany rpatfer, GY Whish work like

m@;ams K'eboﬂagets QnfSindidalis REBIIRR CRE Bize mgmmskbséﬁfamﬁmmle to the

o FiRekys ek bt A1 Y 0 Gy P OB P e L o pen

and yrtnsinitied th éhe negapagygem. §9bsttaemtheathlmoqugxa§' russl. The e@eded information in
thd prb@ield bibodiinbht Rlah) BfrarQFRORHVERIR S so 2 iRl WnQive B&EQ bel@Fmay be used.

pa utomati cal | ver fied, 0
’gg"é’é"i‘?ﬁg‘l"é”é‘g“f?%ﬁé‘ﬁ%? i i”‘b‘r‘“%t“ igyes PRgr hangp {‘T?Lﬁ"‘rs%d“e afgmative is to
st ingpsetic arkepdd depposi gure 1, a printed netpage 1 can
represent a interactive formwhich can be filled in

by t heltserefet fimp Asixs e §2d hperlinkieon Sioh Ates GengPs glésked ity the pen to

réqpbse GiformuribrCinl §i¢ networldor CONigNAl PreC:RehdeO1d alhelivaR Bétvet. or @fbodiment, text

\?-ﬂtg h b Rl 6 pﬂgﬁgﬂé%t&ﬂ&u&a—@ %e i & c PP (0% omRRH %gtsikuthe netpage
or address fields and a submt

m cont al ni ng nane_ an . ) )
B Ghowingnrmielp b8 filled dndp e sgpbodimenisnpignaysy spogpdef qupp agpage are
aemagally vgifibd, glovink ¢-cotifterccdadiotad i suply autiosigkdas a
collection of tags 4 using invisible ink. The
cor r esfFobidiateg ippigyee e priniel patagml @n represgntd dntemstivelfem which can be filled
iNBy BEGer Bk biysicaly, on dﬁgﬁﬁdakpegs db@lettaicaliygvia lcon@rluﬁlwm etwén the pen

aL(h fhe 1 aQéag'sem l'ﬂ Q)grn l& gh%#wég “ﬁeg%cgte§%lcon t he ! er;sd fields and a

Sp atia ent erac \%G el ene
thmfé’““@e%‘be nqtyagy C«snseﬂs opgitrhip fatd Frprinjed using aﬁrbleea‘@ ang @dail datg }/printed as a
cbileetion of tih g Qsifp)iBAsedie ikOTHe Qérfeqhiding pagde AéseHpRéres, stbrElﬂidtthe\ﬂbtﬁagc network,

dgmegkgé igﬁ\quﬁl eleblgnts 09 ga gulthtp?rﬁcupat it &e?cnbe%)ﬁla g;)pgf and tspa&? e;?ﬁqut (zone) of

zone
BTSN REFFRY (‘Qr E’ﬁﬁF‘é ogbuttgpsin |"16I563§1P bt‘%ﬂ“’?" (i FtpAgP gyStgm to correctly
irlttd'ﬂ]&etﬁ@htp&gﬁe peagel Oe, suiit wiftar 6, &g eiﬁibm 10§ a \bbtle 7hwhicE c&REPORYs to the
S%HTIEA&Mf%%C&GQQ&mS% ¢ described in nore detail

ow, works I'n corjunction with a netpage printer

601 an 1liu§ixtaﬁ<l Nelene 0 maaa;a@éﬂpm nnl dPréfiga ﬁapéﬂwailrar;i@ shmrm Figures 8 and
WIe

JT& nl())ed mtnéo§e és)e[eax(l: H?oe wgrksulg gon{uﬁctmn \Q@Ia n&taaée Bnnteﬁ ?Ozlsm@?tgnegconnccted
p%lwes tppkaatngfer home|joffics Prnwbge us¢. fThelpeg jis veirglessipad grammurigates fpeurely with the
0B R0tk atsﬁbrltrkl'@e 25 LY 1 bidsikeld ﬂie B& ¥ bEPnne¥d t&ifle system utilizing wires

|nfrardtr al tho h alternatives [imt
uséﬂgm ‘fmmm?e egﬁ‘g‘é‘%aé‘“ﬁ?“."eﬁ % Y a preferred form
of mmei;)z?ge hﬂ?éé'@oﬂ Qprgﬁa&u e Og'VJ‘hIJhQS s]agwnqg ﬁlg\g'gssi@ H lgg.gd de.Q:nbed in

nor e ta| Is able to deljiver, perjodically o
myH BENBHY D éﬁ?"s Brdstiver erofissli Fase F%m“ﬁdijﬁ%a%% nevwspapers, magazines,
catalrie® b!@glsres do4 otbdn pybietiann @l prinfeé at hjgh iplality astinterasiye netpdges. Unlike a personal
printed at high quality as interactive netpages.

Unl i ke a personal -10- conputer, the netpage printer

is an appliance which can be, for exanple,

wal | - mount ed adj acent to an area where the norning

news is first consumed, such as in a user's Kkitchen

near a breakfast table, or near the household s point



Net pages printed at their point of consunption conbine

t he ease-of-use of paper with the tineliness and
interactivity of an interactive medium As shown in

Figure 2, the netpage pen 101 interacts with the coded
data on a printed uetpage | a8d communicates, via a
short-range radio link 9, the interaction to a netpage
printer. The printer 601 sends the interaction to the

rel eva net pag v.er r a
SO PR BTG [ BpAgs Yy i o) 2y claBpEORISLEN Y Mk m e
eiprer tsparinh 1vys mﬁsss egened Sl&b B m@al@qr "5 kitch@nisan ohreakiatt faRlg o near the
lqusréﬁUk{%oQ{bf BepiiRbeIeraR dAPR hiboGcarhds @tablefop, désktop, barabld by miniature versions,
application server may in tamsend a response which is :
Pri Nt eNeymapes tphistednt tyéin péintrag cprsimmptien conibine tyeqagspliase Hf Pensfrivith the
t'm?r%%ade mgg@u@%&hﬁtymﬁw&a&&nvem ent in the preferred

ment y ‘being used in conjunction with
_h' gh- SRES6kmTA ﬁg@&d 86 hdipEpe AN intarkts Sitabeaindel MEND)s piiasiadpage 1 and
Rk oL g, B 0 s o
ilmegdmoq tothe rElyvamsmptpeEe pRES Fesvenﬁ)ofer tn*arp@mnoaflf'awd%vm‘@l&%mmm the page
SRES{HEE ra%orre'sﬂ’éndﬂg&ne@sﬁ&fte "aﬁpﬁ&uéﬁﬂoﬂput@ séTe/aP a@ming on a netpage application
publ i cation has the physic clgn%g cc erlis stgc*oql%eggg&mgpmw
?W&’d?t“ﬁ??&lfca??éﬁ%ﬁb‘ﬁ’gﬂ oS are sét of letter-size

gl os Sy.nF agg R gt I{l‘l 18dad Jgnsidg.laﬂly ES}L QJnveQi@nt %J‘prgférgﬁ Smbodlment by being

bound easy navigation and confort .

Wredh i qomgncuoph@thn’@e*psaﬁé e el beien M&M %\ﬁ%n‘&‘q“ (Memjet™)

@idls| B b bﬂeﬁ:x)’ed@cfnn lof wia dmmslicky) retitaelyidth-sped eﬂskugh-@abdy erinting is made more

%%1[ V!;Iect% §I€S e ﬁxl ll‘s%mfegre %rn? @%fegzge I}Qﬁi‘@a@@tpimg $he! pﬂysfch%haractensucs of a
S,

cab e nodem servi ce off
wwaab@wanaaW9 SRS & sgbofdatier-size BloFy RO PrusidR Fill e op ot g, bound

Ofethbd TSy nallgRioh @idpagfertaple hamdling. can al so operate with
sl ower connections, but either with |onger deliver

times Brenpwpaemminterrapieits diggroming avelabiiyofbroahsadiaggrmetiapggss. Cable service is
falha %@s%yo? h&Sha & bR tﬁfeealska&sl and kGb16) Ghodii sEckvicdffe i bEdAdhesd Internet

kj et Lth .
| né%"g‘t a P(rﬁvlpz%lgl K Iort]¥h ?e]tpageoﬁg ?so% elc"a‘;e%\ﬁlm!vér connections, but

meph lahderdefiverytimgs @ohwrmge qualinp prethipdecs @wnewasﬁ YHean be enabled
&ﬁ? Q}déhﬂ? Pnshmerd 1hl§et Red ﬁ@g Qrm‘ﬁeYsS bi@6agh She syl vaill opdfatdmore slowly and will

%‘%f%/{gée lesg gngp%a%g frsomhanc o?smae’ s ﬁo afl?’g{"ﬁg rﬁé&%g %&i@?m{) P\@ netpage system is

Iosedutarivaterintishes dn Wil piherembagtiments, she ngipagt ¥R hosid phasgle computer or
Rirdr eAbleORviSLhuMEE S prbbr.Oon t he net page network are
configured to deliver print-quality publications to

net pagketyagd publipation sitears bidéncthd netrags| fetvartk) apnepnfigugsd to deliver print-quality

ﬂiﬁicht}éﬁm%ﬁa%é mes' P&odidal B&ll&m% ubiva dﬁ%tnﬁkﬁ@@ to subscribing netpage

printers via pointcastin i gastin Jne

BERIEES JEaopainic o AR AL &f’fﬂ E’%??"E)sns PRI Fhe °8F gare éi ftered and
fbm:atmmtcadmgmcdwdw@ertp@ﬁkﬂdl vi dual user profiles.

net page printer can be configured to sup ort ; JX an work with am
number A BFPAFEATEter ke “qRisE € 8 p‘?ﬂoal"%“‘wa'ﬁ Ry RFTHER VB v
fifbdd afjfetiagel priners.Sin terprdfined updhentation cichpétesaepindipd Hppique identifier. A
h%@s%hdrh‘?ag'w G bR iok BcoRreld BétﬁFEepehsd&fétaésfghéa fto eabh métEYdiSsE R IEkhily. This

Sl e SRR Lo b B RE i o st

seR@ astuming thhtOherussignéderiemis anlgliisd byrtld regpectei fhraily\aietberrHogipet ps explained

e buld L RRUE, Rl Ll Ruser ver or application

server, assumng t he assigned pen is only used by

the resg B@&Ed PEB cdndlEb Iy regErEFREWith ahkaw @dgistratisn €xvpd ki andelihked to one or

mc>n=t %\évhen c acc un a %Pc—co%@rge ga9m ?nrgelséc\{re@ abdidnibed uﬁng the netpage
ge pen can a I'st’et ed a netp a? 0 .

neregihssqtpasq registratiop \?eéver fomPEPRChY SFHROWE °%P8f°6 hé“’sf“"l’% °g with a previously

paynment card accounts. This allows e-commerce paynents

to be securely authorized using the netpage pen. The

net page registration server conpares the signature

captured by the netpage pen with a previously -11-

regi stered signature, allowing it to authenticate the




can al so be used to verify identity. A version of the
net page pen includes fingerprint scanning, verified in
a simlar way by the netpage registration server.

Al t hough a netpage printer may deliver periodicals
such as the norni ng newspapertiwi t hout user
intervention, it can be configured never to deliver
unsolicited junk mail. Inits preferred form it only
delivers periodjcals from subscribed or otherw

FREFR B> SO 5 euoptiqalitle WU HE 1o PTSORBTH 4GS Other biometic
dai alsvt e fuseld ® varify lidetitya Afvesion ofalehietpage pam iglude ifhgemon seamting, verified in a
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is defined. 1.1 NETPAGES Net pages are the foundation

on which a netpage network is built. They provide a
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tagged wth references to an -12- online description

of tha oppg@econsldiafi pEkd pay (cbahepsurint egiof) invidibly tagged withreferences to an
surface of the page, nay be in or on a




sub-1l ayer of the page or may be otherw se incorporated
into the page. The online page description is
mai nt ai ned persistently by a netpage page server. The
page description describes the visible |ayout and
content of the page, includity text, graphics and
images. It also describes the input elenents on the
page, including buttons hyperlinks and input
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gll éf%%no S?rs 61‘8 requn'e (J 31} m\é)lgg e %b 3P¥l'0 I}'lg (~] {s:lur P S ant

swefei red. Ot her mavelengths may be used Wi th
appropri ate substrates and sensors. - ag dlﬂadae%%&mdedbyme

by an APeH PG "%‘gﬁ‘g‘a?ge FRsof H‘é“eﬁ‘étf’aﬁ%&”’ 5ET
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single click on the page. It is inportant that the
pen r e géwazepatdrerviraginaingla enidue pagt inttivee focege prilledonetiage, allowing it to
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SRR s o & Lrk B e B ROMRE N o A R g g prived
net page i s shomn |n Figure 4. In the preferred
enbodi nent the page instance is associated with both
the netpage printer which printed it and, if known,
t he net page user who requested it. It-is not essentia
to the working of the invention in its basic form
that the page instance be associated with either the
net page printer which printed the corresponding
physi cal page or the netpage user who requested it or
for mhon1the page was printed. -13- 1.2 NETPAGE TAGS
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In a preferred form each tag identifies the region in
which it appears, and the |ocation of that tag wthin
the region. Atag may al so contain flags which relate
to the region as a whole or to the tag. One or nore
flag bits may, for exanple, siymnal a tag sensing
device to provide feedback indicative of a function
associated wth the imedi ate area of the tag,
wi_t hout the sensing device having to refer to a
aéscri FT"B?F%P St he regi on. A netpage pen may, for
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up to Hpae tRiglhsomaips ] Risof tag I ¢ depst P egiop I, 2qglgp number Pot tag bis.
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Convenl to introduce. struct 7 a

o o trr PP R Aa 100 G et o Pt ffeéfgt regions to
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tsgr t&ﬂel; 'F&Qxin{plel d 1 Q6N md bk {aEde8 Bh 618 it Qﬂzfgste&odukk@( ddHHiEHeR kMl another set,
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set of tags encodi ng x coordi nates and another set,

wp‘}f er Ilfa§ ith the first, encoding y coordinates. It

&9 f’%{f'%d the region ID and tag | D precision

may bde r%er@nbeihmvnégagh a8 antpigps 120 dputs; efy nfompptiohe Ths, HORYs ghtag data are
' rédiiRiaIf \thdo@d NIRIAYE a i(15, BhREHSddnydet & willd 3d0eenct@@ichits consisting of 6
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contal ns I nf'of mati on. bits of
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corrected per codeword, i.e. it is tolerant of a

synbol error rate of up to 33% per codeword. 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. This ensures

that a burst error (an error affecting nmultiple -14-




any one codeword, thus maxim zing the |ikelihood that

the burst error can be fully corrected. Any suitable
error-correcting code code can be used in place of a

(15, 5) Reed-Sol onon code, for exanple a Reed- Sol onon
code with nore or |ess redundéncy, with the sane or

di fferent synbol and codeword sizes; another bl ock

code; or a different kind of code, such as a

o O ert g & O o SR o USRI ier ot bl n
ﬁbaﬁummmwnﬂmmmmmﬂmEMDhbgbmdﬁmQMbm%sﬂ$m¢be@@@Bmw?he
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contain representations of the individual bits of the
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t he efYoechi¢vy rophr sage¢pexductfn, thh ¢rg txsatgnder?‘chg atresglution of YGud56 dots. When
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uni que orjentati 0{}_ Th i
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at rmaai 511%9 I)naf 111 etcévg u@:@%mh&% C%aagd fnlelhh @ cBrate three-dimensional position
three- di mensi ona position orientation of the tag
aP‘é‘r"a‘ttt‘W@ftﬂtﬁ “@ﬁ@“&‘éﬁ%‘%ﬁe‘mw I t arget structures are
redunagnt | L Ol RS ok ke PTRIA Yo dofle. O S©-

The overar t>1¥ trtuag Tape s’ Circu IS support s,
anong Slthe Qlehf tag tslhnbé"ﬁ ercuﬁzp m&:pohﬁ Smdaast Kthdd ©hirf2§) optikal tag packing on an

|rre ar tria ular ar. re

I Y. RO P Sl P Al b SR, B8 difub), bberer
ahong@ivae the aprses of payanolyec haingt thepexsp eshers n@#ﬂ%ﬂ& rﬁtyméoqoﬁéw as desired. In
cOad{daBdh vith HIRHRRr deWhiRh Bnd 1| @IS ges E@mh&ntdgemmﬂ‘df Bdtd bits wilifin the tag

desir I n_. conpi nation. wit [ i i the
oy A vt AR g e 4 G R L BByl stom
fdyintog anyvirdalppyndedibe togagial ligss §ided radiglly ingey Gerl‘f #d girggliglpougegarc 516. Each
“k&ew ﬁm:lulxﬁim%hs?&‘a,of £ adidut Ued apiRhd is dcSighe® R tB4E @ Bagedli.dd) s inner arc

5?%8 ?tléea?t g?uald? ﬁxgs o r]dl}npngion i aﬁ r?guﬁ Exet p oﬁﬁe%d%%mg glga}p ¥qua1 to the

a radi are
nmaxdmdhtngnsmt Ewh 4-bit dataBgrahol Emmm g@@ﬂﬁ" RERX2 Fredgpsiiil Grathest shown
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that its base (i.e. its inner arc 514), is at |east
equal The1d4sisiatbyhiborisnesth bESix@ndewdiiaare aictiatad to the ifayhdonaeiftric symbol
i 1, bolsofﬁrstto
ol B1RE aop iy s R BN T MG RT3 Sy
array 518 of 2x2 wedges 510, as best shown in Fi gure
48. The 15 4-bit data synbols of each of the six
codewords are allocated to the four concentric synbol
rings 18a to 18d, shown in Figure 5, in interleaved
fashion as shown in Figures 49 to 51. Synbols of first




si xth codewords 520-525 are allocated alternately in
circular progression around the tag. The interl eaving
is designed to maxi m ze the average spatial distance
bet ween any two synbols of the sanme codeword. O her
arrangenents of the codewords!Sor their data synbols
may be utilized. The physical |ayout of the tags or

t he shape and/ or arrangenent of data synbols within
each ta%ﬁare nor. es nt t.o the workin

of the
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PRI MG ofé $M b spk@goraldape, the m ni mum di ameter of
the sensor field of viewis obtained when the tags
are tiAsehigm cizculpoyeg shape a¥eahinitourh dimgeter off theggerisat field of viswoswbtained when
tﬁe%gEArQMéoeouQ equitateal iadgdfr il B0 Godl Qﬁg&% ng and Decodi ng

he tag 1 mage processi ng and decodi ng of a tag of

flgure 5 perfornmed by a sensing device such as the
1231 pagrag ieayeiFockbsingiandDdcodinge 7. Wil e a captured

| mage s tapﬁ‘laglg)r&&% ﬁl@ﬂkccfdin@ BT 4 thieof i PO peTBMSd Yy, a sékig device such as
C)elﬂagne% I‘ %-Zn (r)gl égl eﬂ:'tu% ddngg gt;s etg%e%cgl(u%& ﬁ(%zgghe Jge sensor, the
dyramisgPnes elf thfornaseh'e dﬁtmgei (1 20). ﬁ‘ile w%g%@ gngerg Hm Shosen as the binary
tHrd3E BB Oihél Ridgeatn OTHS @g4Fe Biued thrdsiolled 910 RRMER iftb ¥odhectt®jkeDRGions (i.e.

e PO S5 s e SRR S b e e

°‘§‘F2‘é° Sha?éﬁ?‘%"é?”é?“tﬁ each shape is al so conput ed.

Bi nary . shape nonen 2 e t t 4 f0

cach S Soeph S 57 SO B8 BBt R ek Hovidhe o o
subspawratyieqating yargepemetiresg Cential gape manpepte drg b their @byt ipvatians ¢ ppsition, and
cARBE By Smadd ifvalihe SrRBle aspad b Budldéad. | ant of position, and

can be easily made invariant of scale, aspect ratio

and r Ghering Grget sTrimsire iSHigthd fast @ebe logdtedifa 26)r 48 rideihas the afivamtage of being very
wt‘,ﬂ ﬁeﬁlveé Qhepﬁexép%%t&%néﬁha 15 prcc prd%’eeﬁs! ) %spR@S0rnhEin@ i 38R formalizing

bei ng ver behave
L GOITE: 1S PR BT G P Eeingi st ecopiz v i
pAPEEiet disnptonpulad dgnifigara TBle rigy sadriginsl -aspoct mad foriin7 tazatbdn provide a useful
aﬁgﬁﬁﬁuéof@éﬁgﬁe&w% ts second-order nonents are
normalized the ring I's easy to recogni ze even if the
p er SP@Bd dxié @argdi Gridiré 160I8 thav@st Bibg RicdtddqI28). Mbidieng/ prddgEdSby applying the

xg»l-l{mia tiEAS Poe&gh &L}g r1190 Y %Qi %Ztlomgg&sﬁ%é tﬂ:rrgsWtL m&ents. Once its

approxi mat’l on perspective transtorm
scqqaérmésamgmenawgfévmgk@%f B dPrEEG s ek Mot B ipoxeepment i
requirtd (8 BisambiybuteCiv tﬂgpquimﬁe:ﬁhhoﬁsyf tBeRis VIihe) glaﬁelwehtmalalg sigwed to one side
to%ﬂJIBL Ms@btlé RO Tlgo%a?f’flg Iaﬂe X urF ro@ampﬁihzem%ls target afcer it has had the

rotation-norna ting nonments.

ring:s aefglizaiopeApplisth Hageitle PapRsctiye i“ﬁ%ﬂ‘?"fé‘b‘“‘!“ﬁ'é’ axiy fasgettw@ é’Pe s target’s
easily recogni zed. Note that one third order nonent is
requi red to di sanbi guate 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




-16- original rotation provides a useful approximtion
of the tag's rotation due to pen yaw 29. The four
perspective target structures 17 are the last to be

| ocated (at 30). Good estimates of their positions
are conputed based on their Kown spatia

relationships to the ring and axis targets, the aspect
and rotation of the ring, and the rotation of t he

aXl ta lon rovxcp 1 eﬁﬂ%@pﬁ%ﬁm&% l sir&gcioﬁ Ié\:% torﬂéjl %? heir

I'zall ons nonen

secon dTﬂfrfgz? SRR HirSet HubturlbQF %Itﬂe 8% Sehgcatgd (a@dj @50d esumates of their
erspectlve tar ets are to reco nlze d

?“é‘f‘@]’é fire egrpputedpasegt gn eam%iwéfléw%w °&ie §°d %‘Rféﬁs fhg aspect and

satatidato€ the riflgh end chieirgatiom b tieawis. Mkcblisg prodeeds byeapblping the ring’s normalizations to

poic si%e’g HoM&ltSt @r{cg ﬁgus se@Jng oxrdcl;il %m@r@mowh&@ thb bx?cular perﬁpecuve targets are

pers ctive-distorted corners 31 of a squar e of
SoP e G 456 IR S SR Perdigh Beakeles 1 g omna conoids
FaeSpe pdrspstaveltirgtB afeQlicAtaled to & therpespettBeldiftarted Sijersi3a 9Bxsquare of known

2l e, lln W s OB S0 %g,sp%sw@&m&a 35 Rlifbred s $2f¥ised on solving

ourtagc g- space an ace point palrs
e Rbedestoop equatwp»uw& | Bpbasperast e shsp mnﬁ ga'er{éfc Heckbert, P.,

HuBgentdodr TEdRGe MipmE QidImadd Maiping, NORREs Thafs, [nfCH, EEOS, Wfof California at
ni.a el
3 3088, By OS5 s TR 534, oLERRRL ooy Lo PR

hm@@srrﬁferﬂm)ed by cross- reference) The inferred
t ag- space .t o, i mage- space ective transform ed
to profEderedps ?g"f t"e’glégﬁ's?? ectﬂ'éfr%{“fﬁﬁ“{ s %ﬁ"?ﬂfﬁt?ﬁt ﬁ‘?’ cach known

de it ppioeinitagsmcd ina s Pace @hanidy waliviied pe;sailon i3 ajed) obilinearly interpolate
(&%j &é R ra@va,u 6 8bedt gmag it %ﬁd lu.a%e 1€ pieAbAY Somplidd imaf)threshold 21 is

h
vt PR BEEPY B m%&x%m? eshol d 21 15 used to
ggr e?ml}grlegalf 2{%@ g%%§§l3t7 hsvg bQEE (3{: 1& Bj@ vxfag' QQL opéhé suy %J -8{EReed-Solomon

codirehipgpootebiah P Ve 0 rodeids i & LRSIt et e codoverd
sGAEDR \aRIsalfpled $n dasodertie, s thad S)deviotds wie hplicityded@arbalediduiihg te sampling
p?’o%e or 120 decoded bits in total. Note that the

codewor d synbol s are sanpled in codeword order, so

t hat md&mﬁéasbaé €he lpﬁgalbdl B bthulturel 6r enddliieg dyay R dot digéntia) @ the invention

{:gﬂxesra ICfl agmn§? 1entcs: o% each ta nbeI \.(leQde Qt a'la%e Mdetl'sli]o%d tthat the process for

ruct ure of® encodi ng systemls no

resognizive pud) dectoé;na thrstag impesrie fetiave therdera enchried dqpemglssgnctgt physical structure of the
tRah AROSIRN LR QR ted@RSHy to@ingBy ddee used. It wll be

under st ood that the process for recognizing and

decodiThg ripghergetdd i pmg epugho i @ subirenvaf thehimagd athaseaelationpbig to the image
ARRRAAS: @D nI@ & fm% faRbf as@oa,yle& g Sif ptontpne ta t@g,t m ol Successtully

tem used f redun ntI od|
df%%ﬁ t{n ef Imé%efl p(isgw!il i§ rea?ﬁi é ent Eg’fl‘b” Fqg%te r?ceimﬁ%power and ideally
ainerergisimaltfiold of vies1 183, m#gmhpe Sltrefeayheolquﬁgleng apiker tagin the surtedt drpage.

the ring, if found, art of _a complete ta
conpl étechzg! ﬁa%daﬁdlfdwflt jdextifg ofdhr segion SpriAning thegaé é:ef{lcgeoposmon of the
tag wéshin thorepion Ap@sirits Britionss pRiFqraieklinfio lregtOh.es wallrap pgverall orientation 35

of IR wt@n‘iﬁ?eﬁecﬂgt mqheggep@&ﬁémgma@wse@eedn 68 @dnk Yoe kefdwn spatial
non-mninmal fie of 193, an alternative strategy

’ﬁ’aﬁ%ll“’?/‘eeye?eﬂé%e%if é%"é‘taﬁ‘é?“dl‘"éﬁe“l P& iEurrent i mage. The

obtained tag data indicates the identity of the region

190t alAﬂép,gtlJBI}g gg,gctg,rég t he p05| tion of the t ag Wit hin

i Eg Ir‘ g'ge; tgn tructure \’/\Etl #scgbeg %CPG \C/(ie tr%g %\?B()r T reet tﬂa@ ti mgs ogdga%args:gxrfaces and
irgeppdar s’e&ss ofingn- nlﬁeﬁwfam’se&estéﬂ tilingg argapy, iff seefmhtmelbbela Bqeplepyr taces. In
the 158 SudlichRe SfPlaal S@Tabke Fhedd YeduRLalinAf Athre doSible/I@VMArtHERiich 3d sheets of
rel ati onshi p between the pen's physical axis and the

pen's optical axis. 1.2.5 Alternative Tag Structures

The tag structure just described is designed to all ow

both regular tilings of planar surfaces and irregular
tilings of non-planar surfaces. Regular filings are

not, in general, possible on non-planar surfaces. In




the nore usual case of planar surfaces where regul ar
tilings of tags are possible, i.e. surfaces such as

sheets of -17- paper and the like, nore efficient tag
structures can be used which exploit the regul ar

nature of the tiling. An altetihative tag structure

nore suited to a regular tiling is showmn in Figure 6a.

The alternative tag 4 is square and has four

per spectjve ta s 17. It is structure

&0 §’?“d’é€§i‘;‘?’ it S Tt cabe o iy Bt G e i
50517 4911 et*vg égstm%g{ xg?srg Ql;te% é?%?‘%%: tﬂm?if_%ho@? f gxg\§9 ka"m Qternative tag

symbol s or-a gﬁﬁ:
# epres e*h’thss fewoprnatiiae Bigets Hs!t i sirdir oty g 4esderrived by Beyptt et al. in

by pdidaesoairse ﬂ'&ﬁa@%prés% s&@rmfb&&laﬁrwloﬁ@a ssh@liols 47 176r a total of 240 bits. The tag
%%Esgngsee%%hl oPe 1t as a gog% %nd al zeﬁo gu : %)S ol? gxe rrg%gn%’gg gott.%ce[grspecuve
@tgets fovesigmd toshyfubareé betivpen adjacett taxs@ ag sheyan taﬁreuresrﬁé and 6c. Flgure 6b shows a
$qfdrd tﬂﬁﬁ@ﬂg ik DanB th bR Polding hhirim féld@widd B3, Wﬁiﬂ'h(ﬂﬁst@&kﬁ the diagonals of
S an

whises b s %‘s)g%'“% lee ?f%'gmésc% ﬂi‘%{?%?ﬁ é‘TG fr Ny pose.
f or i {J tar(ﬁst 5)9%&9%!0918:?%%«3, IHSJKP&‘ té@ dgtg- Q’e rezandantly encoded to produce 240

Reed- Sol ono are

qeaderhieiiarhe Jous prdeenidy afegnterleaad, éréﬂaﬂn G”‘h"é ﬁ’e g ele) mpyipige resfligace to burst
dnOisr AsQBH WS- blSagIDas beRvkethis eliwe dregiaDiotulplty92wits. hi n t he

tag to maxim ze resilience to burst errors. Assum ng

a 16- bTte dutmbpaiin® dets 48effthyrtag, arctdagiggedp heywierlzp theirgficighbors o gipt groups of
v?? chnot %%dv.t& bSenurds\ehicl @Jsﬁnbﬁ&ﬁﬁdtsnm &véan@hetpa@eitﬂgta%&@therefore

%ﬂ% tlog f°¥ tgef i Ot V e r %{%Qt%?r% raoul(r':e urnlr% Q'Eﬁ:l{%zrz 3 groce V\z,'mg é;ﬁoceeds as described in
saigehdn @marlgétesxceﬁm that sttps 86 and Y&ase qmifled- The per specti ve
targets therefore al]ow detection of t a ,,s%, & .
Gt £ neApAgh (6(a8 ey ERBER PREGERCR ST o R R Bt g possible
duienties B8 thaeg gheend (hegnson it issse pesoile t.eRbed oridnGtien, datajirt the tag data. For
e&ﬁﬁ)leeﬁs&i@ﬂtcoégwor&snﬁ; be M&% sgtﬁat %Qtag&eﬂtﬁn Q)maﬁ:; ﬁg codeword placcd at that

Al t hough g cont ai n; anaﬁrlentatlon Qe Ure i (14" and
oigptagips, Biﬁh?i‘fné‘hﬁﬂ%“‘g‘?ﬁla’f’ egrrapyibRbs billed o SagiopRhgr of its codeword (1-4) an
tizrpogtivh af thowebad ittidthe dodayord€h-8).ITygdetdding then et f decdding prg codeword
a?éaglpongraa%% PAcE chQTo?dmgthQ Eon%ﬂlta%élg’ﬁt M&g '“ﬂetﬁeh@ is W@ Erst codeword or

exa four codewords can be arra

€,
R A BRERCP o B P AR GHaE S Sy O s comtnt of
oply ageeaideybrdtifr@quiredd therean tomét itorcoderards rodvte be dechied tr ebtaBithe desired data.

‘I\(?% gﬁ?\/\tg?la%%ke ?f)ﬁlﬂb&%lon {$is hd Q@Léte@?c: égﬂx’]ntgﬂmthnﬁa {%k@’%ns odl§ decoded at the
‘siaﬁ 8 35 %V\%‘%bdn %s&alfs)only-ﬁhg éo %ﬂnﬁlﬁm¥ ﬁeéﬁg gjo‘ﬁ éﬁe%?c ire fFquttlxermore since

titeaaigh ofgheceneingxisdiensbamees slavly e ervdigptihewithintaistake, ofly ere codeword typically
n6AEkE WO ehaber vt her contain a single bit indicating

whet her it is the first codeword, or two bits

i ndi cat isngssititi ©hdisperce wli glerspectives targ?th altbgathéreand aqspadoalyhon the data

F n&&g bépgv %P {Agg%né Ii'x?ﬁus 'carse eagtﬁ;{t’valhmr xgtﬁ& ﬁt &ﬁ@ﬁ&%caﬁ&f represented by

'S requir nost
ot SRAHGIVEL L@ B YA eemerecaSH B WB51oA# HYD B faRer B th data gid i
wdl&i&@ulated]' hidShusalows ere ghidto ba stiabilyf iddntified ladijiis @erspe&ive Sistorddn detected and

@geg%g&yegn&%d %l&algqs‘taunlp fgnT@axﬁur.&kb%u@m &osbetéeea&edogawtag data must

oke
SRRy pefEr e R B FRHEPY fhEode g ehay rlle Ficon The ovrhead of
sl Satke (attefns) ist singilanto e, ovahend of explioie perptaive @ugetOn¢ fueh scheme uses dots
p&ﬁi@&h anrg%\ﬂoﬁg re?atﬂ@eng Erfﬁ élu@é%&’reﬁ&&t ﬁiﬁﬁg}t gl lu:M th@ ‘hffé?en@mulu bit

, one codeword t |caIIy nee
Vﬂ‘@&(ﬁ?fe"ﬂ°‘ﬁ$‘?°g‘}°}°§h%°scrﬂ’°“1 ‘%“°B6‘§§]|289 & to di spense VVI th
perspective targets altogether and instead rely on the
data representation being self-registering. In this
case each bit value (or multi-bit value) is typically
represented by an explicit glyph, i.e. no bit val ue
is represented by the absence of a glyph. This ensures
that the data grid is well-popul ated, and thus allows
the grid to be reliably identified and its perspective




positioned a various points relative to grid vertices

to represent different glyphs and hence different

multi-bit values (see Anoto Technol ogy Description,

Anoto April 2000). -18- 1.2.6 Tag Map Decoding a tag
results in aregion ID a tag'$D, and a tag-relative

pen transform Before the tag ID and the tag-relative

pen | ocati on can be translated into an absolute

g ati nql\wthln the tagged region, the location of

i’ § Bin the regi.on_nust_be known. This is Y

by a t Rerofiees Bedespiifine REit M ePridh 8 Bewplafive vaaﬁﬂﬁf%ngﬁwzf the tag ID
il gigetsk-elety: pon Ibaticn c0 by Esgkordditngn dbedwad location Withén thageeadipgion, the
ﬁ)l:a@&isof %e %@ A {hg‘ re?xbxpﬁﬁﬁ}t ﬁerfmcl:v&ng'l’lﬁs% %\Zm bf'®tag H&H, § fuftbiod \hﬁ’ch maps each

net page printer class di agram ag map reflects t

e foire %ﬁgeédeatoa 1 4 gogrespeyding W%Bheﬁaég’?aa [lastidegras i ghown é[h"dg“‘e 22, as
partioSthCridipagé pringer dlase disginlg t o0 surface type. Wen

mul ti ple tagged regi ons share the sanme tiling schene

and t hé tagmaprefleay the sahrtyesruisad dp tilesthd-rurface regiprowith dagn agg| thigean vary according

phavkee &ﬁ@wﬁa{‘ﬁm&&&m&@@m@ﬂa QhateAtfle QRP tifirdschBmé B R ka3 /B numbering
| a the regl on ID. Thus, given a region

{
‘i°%mre*ae{h°g'l<‘;?§v€?ﬁlb“% 2% BeH Pt ransform the tag map can be
retri ey&qa n;pﬁ)o A&F@J}ecﬁ &Jmér@é&%lﬁwg%amgonm atagID

absol ute tag |on I on

44 P?nérdaafqnv’éheﬁerw GEndeireevedatie e e Byjranglptgdyinto gnggsolute tag location
Withihahe region] ﬁd}ﬁe @kl aAive @b Sodtiod @n peddded|tOhatag eativd  lyield adi ftsolute pen
&mglggmn Taggi ng Schenes Two di stinct surface

codi ng sc eﬁes are of interest, both of which use the

tag structure described earller in this section. The

fe.2f errReing®dhdigesschene uses "l ocation-indicating"

tags aﬁv@dxmglyfacg ol ShGihbs ar@‘@f mt@rLsQ, Bbth Bf W1 s A}Gtructure described

schene uses ! ct-1ndic

PRI PTG 008 O A1 SR or e ah gl s Ao

diteraativd cadimgiiciehe wes(fpbjectiedicatng” agsp associ ated with t he

t agged re ion quel ds a uni g}ge tag Iocat| on W thin

r egi onf* logiem-ipdiggtinedtespnians a |tag L high, WheR tpsiates) rpughdhe ‘%@d’H’B asmw‘ed

with thehdggedtreptpn) yietia b ugique tag logatioh eittidnte tegiora Theamg-relhtive loeatipresf the pen is
eti ttU dis F%cJtﬁgt'o %td th-ghctce?’uoh Qf JxeLHeE] W'ftlﬁl tHcsx‘é‘gont @mg@w&'hs@@to determine

| ocat1 on pen relative to a user interface
"éﬁ oA fopep Ffémb%fg & ugeiaeracn,glemspt inbeRrgs depwioRPATPraen gih the region.
Noe gfilyois the udsiointerfiiaé glenest itsdiBidangied, but i losaficagdatied ©ntemter integfgk flement is
ﬂleqwa 'Ifoéaﬁgxtm&%ng %gé ﬂ&érﬁrk Qﬂxaﬁ)esluﬂ:t)llt e czIprr o@% éﬁ&ﬁﬁe pen path in the zone'
Interface elenment 1s dentified. Location-indicating
of & prticylgrdepintgiface demegs; 5| I y support the capture of an
absol u/In b_Bc mdggm%] talg non %?)e ic fdlrétl)p %&Eh& lglu@l: m*ét%a%g element in the

interface. el icatl ntﬁ1 contaln
pegg@espriptiofstopiatesh WI@@FIT‘SS“’PM‘? tags @stheazoers‘é e st letﬁilfaaeeemem entiy the
uejr @ifgefie cloment, h@kind @G allidntical fridi@RfoasiBditingiskdleVdtjdot-hdi@ting tags do

bEEL A, s«ﬁ%&n tmg t&f@%%ns Pothed\Sen 520 %¥e9ﬁo b vass&rpo& )3 {35&,@9& relative

"o enent user 1 nterface el ement 19
petheath 8¢ [long defie P?,SéP“ sApRingfeeAeeneyregcepds dV’Q% fbr) GRFPuHFESH | 8, frequency, the
diskljcexGdnt frdihin€ @inpletiped poeifiondOthe Re@itwithih R fokd @i &, unSibR@ElY dddigined.
capture of an absolute pen path. They do, however,
suppor¥ithielthsr taggjne sphemeothe tags funption ineoperphion witbastecistes visya glerpegts on the
néthige mﬁértlﬂt&aauﬁ&m&mg at £GCRE )hte&%tcﬁﬁdﬁe fridie€ ﬁagE Béing an appropnatc
se%g]u(x: o(*é‘l;ll%fei.{l grnerp%rSI ciletggou%nrg bé‘ihh enfm%,\ﬁ?e?lﬁe ang %?nt zlt_pgnig%rg}e response to be
EWW%PWWW‘ determined. Wth either tagg| ng

scheme, the tags function in cooperation with

SSOCI at ed vi sg,al enents on the netpage as user
e

nter gf?f'f“(?y‘&" CRR"Mat a user. can interact with

the priRffEed gRbatimasoAgosmenh i s Aoaipton cagsNag AT SARRYP AL igures 25
in order for tag data to be read by the sensing device

and for an appropriate response to be




generated in the netpage system 1.3 DOCUVENT AND PAGE

DESCRI PTI ONS A preferred enbodi nent of a docunent and

page description class diagramis shown in Figures 25

-19- and 26. In the netpage s¥sten1a docunent is

descri bed at three |evels. %he nost abstract |evel

the docunent 836 has a hierarchical structure whose

term nal elenents 839 are associated with content

gﬁ% cts 840 such as text objects, text style objects,
ge objects etc. Once the docunent is printed on a

printeg, g syRai b 'd&:wné'ﬂ isRRGFbed bl Bre@RAIARCAL glbd? @bstré2t level the
a particu User s scal e factor ref erence,

PRI hi’ssa R It e SO R B i Blog o vih conen bt
B4prsidh tad 0l ot ts,éxtfle cbjeasyinnbenbBAH etwviOhnde thieidocgoemeis pringed sn dyeinter with a
?ﬁ‘t? ée%ge Wd Lc!gor {]!E) g [HchIQH u?egts &ale w&‘yﬂ:fe?eﬁc% tﬁ’é tfoguﬁkﬁ ﬁtpagmated and

OSG assocCl a hei r correspondl n

PW%@W@PM&?‘ tefE’ai“Me'é?j‘FSéP? yill\ i 2o oSty 8’3 as&%%‘f"éﬁ’l‘h content objects
Qﬁﬂe&é &ff@én&fr&ﬁ mése a*@iaea @fth thdhecoResiidiiy t@thinhleRmein partdhlary where the
gcln e W are s le-re e?u P egh tS Pindtace orfl) Po%lgneﬁt%ﬁcgﬂ'agetlﬂls\é destifbed separately, to

cap rou
alwtxanm:@prsgt)thwh [aepartignias pate epstsxe*p gwaf B¢ geordedy PFP?“H%XJ from input captured
GARiH bR nstahd3¢ TUE Bime bl desdripihances of the same page
description. The presence of the npost abstract
documnefike pehemesrof {he moshabstrctidbramentdpecription grethe pakd somNer alpwy 8 gser to request

L Qpf mlﬁg&tnent @mﬁyﬁ%m{mgtforcai 6l Q:Géénﬁé'gour‘é! Joﬂﬂidﬁt’ Qﬁélﬁlg’oéxﬁtr ﬂﬁdser may be
to acce he source

ocC
T Pob oo Vg ALFEBS e G gHEe SR RORR e of e
frnghitédf decventt dpaiptonn the pagf: sarveeatlawytheepageGermer tor effisfently intérpret user actions
gﬂ;ﬁymm%g,g&dg formatted docunent description on the
page server allows the page server to efficiently
I Nt er PAGbrmbtee ldoodGénk 83ASconsdB ol apardf if@nddttad pagé destrptlonp dgeach of which

$onsxs?sr ?H eép? gorxga%gdj%ﬂgl eéx%‘hts%?ﬁ gécﬁ E‘oﬁmzﬁgd efem%t Las Qgpaﬁal extent or zone 58 on

escri ptions Nl ch _consists
¢ page. Thiy de&qies DRc teRef inpuelemensisuch pebpmsrinks agdinput felds
{ e b Gomeef Wil P20 ReRARY0 PlooBlleillunl s500 Sl B st of page
@#t@me 183G emly ofiwizich dqsrgmnﬂq tp R paggridsciintipu § of fhe Ifmaﬁe%document Each page
HLLBH Besérﬂecstaaﬁélg ux&ﬁa- p&ﬁbﬁ E&ﬁa@@ﬂ dﬁi rbcordsithé Supd Mt $0@€ the netpage. A page
docurrent 834 do ta € li'\l%l’ ICS O? a eStCIdﬂl.Slgo Ces
igsggee Rohmn gk \/\7h lnlcS:o"rcr'ese’c’) 8 10” g escr i p | oh 5
of they E&E Hﬁﬁn@&qnsge G GeE temﬁﬁ&h:m@@ BSlancds AL ﬁﬂ‘&&ne&%@tance only exists

descri bes a single uni n net pa
& BT YL PIE A5t éﬂfrlﬁ%q‘g‘rs Phe= E@ﬂi 2ok g dment s
reqvgis a naeactiog I 5t whivh istspegific tg thd page inesante, and g fieldhipetanpefexistp for a field element
Ee%e@ﬁ’@c@@mﬂxt §pedc O fhe PagP REBIcd, RA LiBShAEkthd dbss @btakiktHIwevdY, for static
'{i) e |3 an con3|sts of a set of term nal el enent

" An el enent instance only exists if it

rec 0 rag e tnﬁéﬁ 056 PRSI sfah&elem@xft %Iﬁﬁﬁé}ﬁhk elbRbk? 8443a ficld clement 845 or a
hyperlin nstance exists to perlink el enme

AR o peReg 6 s5SoVB SR P n‘* o gemcifiie Fosioga sy clement 347
GE{RAE hsbdciated yld dbRRct B A Rtektiist cidte® 848awid aasfokiatbdbtyled Skihje@ 855, an image

e?e&erﬁ%? vtqglran gssicla@!i gnag t‘%xgéatS% Q%@Mﬁm% s$0&GA rag %sdcﬁ@&l Eraphlc object

gem %éel nst ance | enent 1| nstance
&§ és“%fhpé"iﬂn%‘t* 85 lh‘w atsociafed ¥ideoy %t? P‘E“‘ PNt clip slepent 852 with an

abseoldtdd| a0dis chpAebjee 1858, ncd scept el 83 awith e assocged boript objed 1§60 s shown in

'ﬁﬁﬁ%asa hyperlink el enent 844, a field elenment 845 or a
page server command el enment 846, as shown in Figure

27. A Spagt inGan s Bk a BBpruBdfidiIB3 AwhiEhyit Bedab &6@Miny Bidital ink captured

wi.t h an,. aciat e 854, a textflow

Oéllthéﬁarfﬁfvm% ST yqo %a{’%%c'?pgdtegc st yl ed text object 855,

an i mage elenent 849 with an associ ated i mage el enent.

856, a graphic elenent 850 with an associ ated graphic
object 857, a video clip elenent 851 with an

associ ated video clip object 858, an audio clip

el ement 852 with an

0':




associ ated audio clip object 859, or a script elenent
853 with an associ ated script object 860, as shown in
Figure 28. A page instance may have a background field
833 which is used to record any digital ink captured
on the page which does not afdl'y to a specific input
element. zO In the preferred formof the invention, a
t ag nap 811 i s associ at ed MAth each page instance to

al | ow the age to e slate e

| ocat |IBr‘P§ 53ﬁrr? 5 VeRtioR If’s,&&c 1%€ngqaﬁe%stancewaﬂow
mseimyagdommedmloca@mm:a@e network consists of a

di stributed set of netpage page servers 10, netpage
reglstratlon servers 11, netpage |ID servers 12,

et paght éﬁﬂ‘?ﬁﬂf“”&ﬁ"servers 13, net page publ i cation

ser verls a prferrgdrenbodisopinRstpageinpiperk congesiof a distrkuied SOl prigeeg page servers
10EdewRe Ifeg&&n&dk@ﬂ%rﬁﬁ help@oe M tepteR AL, netprge Hhl@uon befvelsil T deygdublication
e Mok eg%t S0 61 3 BEL Vford1h ol Rasthe SELAE b Gl igure 5.

FREOr o I pS Det ween users, pens,  printers,

appl I CAL L Eig:ag&l%leﬂv&altl '@@&weﬁ@lgchtr%{dﬁﬁléu@%ﬂa Q&lv?e@&sexs, pens,
vari ous ne aut hent | CcCa

activities, [‘}{-\P g "
PR et izaians anq RuligioRca ey stsberig Ao PO RSt Aiprgpes users
dd@ @dtﬁaslark@ﬁ@ piogyabr ehalf ofanbatdaied nsrs ib Bpplitaien tpnwctiprel also provides
récl()]&gxg s%%&rif c;eéu'gzp A§ @Jséﬂb&leaﬁo% fa ngﬁa%é ﬁa@éjservésio mamtams persistent

ove, a net page_server 10 mi'xﬁi ber of
lbfefnsﬁ'% 8B4t Pagg drFHPLioRY *1“6 ﬁaga B‘é‘ﬁ‘l‘espgﬁé“"‘af’é% AN IRROIES "8%&‘““ er Of page
SPRGE eachmhdlifg £5bset DN agiedtqpeeg Sinot pagerskrver plgdl mpchtedns weepyinput values for each
pg l‘clenups ce,o Eicn@%gcﬁ as %Egéé gﬁ:ﬁers s%f’f}ﬁlgtpgh@ 'ﬂxglxtld[?&tl}ato §id Qﬁ}%ﬂ&f page server. The

page I nstances I NC server al so najintains

PASSEPIVEr RISTPECSFRY sarélgﬂpf"cs?la"é%ﬁe fPe d*ﬁ%f@%mu of &t SQAERONIEE Faght s

such as_net e [S .

to th eFSprg egl%rgsle 51 rell2 pféocaetes B gnt %st.l_ﬂ%edeﬂlﬁg %s’% %é%g iolaé(balancmg of
prgvtservepsrviatits Ihallpcatiansthetaput r eI ative to t he descri pt i on

a1 1 ooch BRORBRBHES PoLHaE: DR=RHEN: SIRP [y o S o e s

nbtpagel pdpa 2 N inmvgthaofetwopkrgdress of the pepagd Bt tewyver| iandling the eprpspending page
iSpheMe. A netpage printer uses the Internet

Distributed Name System (DNS), or simlar, to resolve

a n etm&gﬁgepﬁgeubd}eﬁa 18 Bha @eﬁehemnabmtkamwdwe&s appficatidn® A netpage
pnﬁ%a%ﬁrgs%waq %Ha@&on@@@fim&guﬁlgﬁs feRhde ASRANEI Y3 pRB Ginters. They arc
ance. age application server 13 is a server
W‘Eﬁmﬁﬁgk%sﬁcﬁ‘ﬁ“ér active netpage applications. A

net pa ubl i cat.i erver. 1

cer vor PSR B URl oA s o e Sk AP bl Bt suh
By HﬂW@ﬁé’ackﬂfﬁeyd S‘alfté\’lu“d’@sﬂéw?sb eqavers §ancrER gepquITsnily @ singlg fost and a single
s&lﬁ’Jr %ggdlﬁﬂﬁﬁé@&%r Liibed 6f OGS &Sk 0l oF thy Aundtiedality @fovided byvaedage servers,

r e rcthngg E:tjt;n lgoaa xt)f ap:x]'c()) ‘E‘gi'?#lﬁ‘ {\5@%&%& %fg%ez&g LLrv%lS can ame provided directly

netpage servers can
mmm@ge prpliangecsuchlas a Tsipags PEIIRH ecowelsﬂtr workstaion, oo 4 dppal network.
server can be distributed over a nunber of hosts. Sone

1Y al lTHS&E'IIPR%I;RW'}EI’II onal ity provided by net page
an

er ver rticular the funct rovi ded
by t o BTG R Gt Praae i g el 1 b Yoo YAGT St prics

nppagy dodebntelpr dewick] yod viagubgcripianpaglepriaispiieb amqee m@h% agd is connected

td W rﬁ?&@ ndWrdribWifd netwolk sih GORETRE S, idByKfla BiohdBihd cébhiectidh. &
| ocal network. 1.5 THE NETPAGE PRI NTER The net page

pri nt eparbHdm identifnana peahrita meetidgsnh incvolagle megors.t thy wthagei printer need not
c%:@sﬁ'n ag)gﬁegggﬁ st§¥§et qusgrr i &Lémet{] %&@%rkmtes ﬁéﬂpages function

Ia subscription, Each printer has alg dgp  tently of
intFractiel perpspyrges and tipe it “E&ﬁ‘h S thetipribpigd fejpaee Rage SRy 10, independently o
piiedulanietpage pntas. Nnet wor Kk such as the Internet, ideally :

. via a broadband connecti on.




Apart fromidentity and security settings in

non-vol atil e nenory, the netpage printer need not

contain any persistent storage. As far as a user is
concerned, "the network is the conmputer”. Netpages

function interactively acros3-space and tine with the

hel p of the distributed netpage page servers 10,

i ndependently of particular netpage printers. -21-

The netpage printer re |ve subs rlbed net o

00 e - UPH6D RS TGS BT PR TS PR Pfon sevrs 14,
Hob doseindnt Is slistlibsddr ih lpwst pads: itie phgadaypas; trsl; the dvmalpenyend image objects which
E%XIQF th§ gag@sngec‘ti@eeof%grgoldﬁ%zant)ﬁ )ﬂge Z1"3%11&' a@ﬁﬁcaﬁ%@p&ﬁc % A/W\har subscriber

ecause of personalization, pa 9

F“éy‘bﬂf %"méfﬁsé“’t“&?ﬁi%i%!bf’? P8 Kip the BPPEOBriale PASFSEYE [P prid imag? objects, on the

&hﬁﬁﬁ@d,lahe@xcal@ Rithred @vitiagtieer {ubictitters 2u8d sotat niulvieaststol biswskribens” psinters and the
rinter via the appropriate page server. Text and
ﬁ{i’ 6’ °8CtS, on the other hand, are typically

shar ediinbdheOfuBfthticR WAREdphiRBE: She s@ﬁ@htaﬁ&l RBRuiAdH dohtério pbificasts and
all subscribers' printers and t opr.i at

e
SufgRy AR T TR LA RRY SHEL BB G P B el i
sggoisrbet i on of document content into pointcasts and
mul ti casts. After receiving the pointcast of a
docurnrefitee §e prirahas gpehigd $e °°Pﬁl§‘e S Et"é‘?s g OBiGRLs thighflefipp the document to be
prated itGaSpkist theidbcuménly, to |isten to. Once the printer
has received the conpl ete page | ayouts and objects
t hat d8feiprwertrdvgristond mints odd endiseen ppges sirpigneovsly o bath yirdes oftthe sheet. It
LG IRGINIE Print enbidS cAEdNRE 860 dn@ Srid® EdpGSutifeh Nl g Prisikbebis 350 for this
and even pages simultaneously on both sides of the
RP8¥t. It contains duplexed print engine controllers
760 an t
700 ang, %qllngé s%'eeg; B drichd aécaglmes rabMBfdn Ve R Wokcriptions, and
%Pani‘%tﬁn‘?jéf@é%ﬁcﬂf ese é’t‘a&@eghe enemh P2°3st°6|ﬁR18)f°°b%§§ & one or more standard
DEPS 057 RhdigNs pardlldl] Theedupiates Ipﬁﬂﬁ eBgi@d cpiitioldrd Ev@sisdof @stgre processors which

éxﬁégg QRher d&gﬁﬁ%g&m dsr@%%lps > ﬁx%%ed(vﬁﬂl @e oﬁe‘?@[ﬁgx{ ocftﬂﬁé inIxtheads in the

e ‘or nor running in parall
PPH@"@E}E)I exed print engine cont roI | ers consi st of

custo rocessp ner an rin )

i mag esnﬂ '19‘ s pAsH lf‘?fﬁ%mm%lil’r{l{ ﬁrr“%?ﬁ é&i GOPTY e etqa&g %R e oqﬁwe black
igk, althigh fhisireytribte Baghsto pdqerwpeempw riegstof ta prige edthoughy qumpeses h%ﬁmlore limited
1eddAdabIRFhAn Qvisibie YR -Srinkel PagdsRnddatel3ili digsedM@pdedde Opti on to

print tags using | R-absorptive black ink, although
t hi s restmil ot paigrer ptigs Sirkass i skets efpapey. Mpresaeialided petpage printers may
ﬁﬁtgﬁio hdked J?&Hﬂﬁd M&s, Q@ggss Jb@é’& sﬁE@tﬁ ef ;tldsgﬂs Lx86h printer supports at least one

nction pr inte

it an i nvi
e R ‘ﬁ%&ﬁ“ﬁé‘d‘é@e’ AT e B s . The o mop
§bF whittedesqpibas thegagntding srhae aotpally lverd s prigf 2 B‘a:p‘eqﬂt bemalree associated with that
RREet & that BadDGLRAWZs Rf bdtodchly iNBYrete®r | Nt ONt 0 nore
speci al i zed surfaces, such as globes or sheets of
pl ast iRigare 2B the mttﬁhtﬁfmﬁtkmsm&gﬁ:maieﬂdcﬁia$hntﬂ‘ﬁéatedsﬁome maintained
%XQ@smMQQeUW&r&e%e&Ee %@,@54 one tag tiling schene, and
ence tag map, for each surface type. The tag map 811
whi ch idﬁ&’é‘xfeti REtodinlif of &g néthabd FEteS S AEtRbed Mtgratked detall &eSkction 6 below,

econes associated with that
wglgrcl?erencc to S%“?nﬁﬂf) %3 .

cunent he docunent's tags can be correctly
interpreted. Figure 2 shows the netpage printer class

1¢H. f9r amm,{te:fd»,ﬁ@ﬁéaag printer-related informtion

mai nt %{1 ggpagpyyst@m =) b;%tafeaﬁslng rﬂm?t&g Yfade wittl a Q&'?detrgrfée of digital printing
net page network A preferred rrent qlg thg{ p@gsﬂ
ioRee e BBE: PHUFBaREe BT SATRRe owever,
fdy evlide vansumen abdeptaned, @ isalrsireblet timt #Fnefpage@entd hive the foll@ving charactenstlcs




1.5.1 MemetT Printheads The net page system can
operate using printers made with a w de range of
digital printing technol ogies, including thermnal
inlet, piezoelectric inkjet, |aser

el ectrophot ographi c, and ot hees-. However, for w de
consuner acceptance, it is desirable that a netpage
printer have the follow ng characteristics: -22-

phot ographic quality color printing high quality text
printiAg PoRegrPhic @Y% ERrPEANE | ow printer cost | ow

i nk cost |.qw paper cost sinple operation nearly

si | ent 'prilﬁg’iqﬂ‘g‘ 8 eori nti ng speed si mul t aneous
doubl e, si dﬁg”g&;iﬂ;i ng conpact formfactor | ow power
consunption No currently conmercially avail abl e
printing teepaetasy has all of these characteristics.
To enabl e production of printers with these .
characeerils¥inkesst t he present applicant has invented a
new print technology, referred to as Menetm

t echnoP ogylow ppgricest Tm i s a dr op- on-denmand i nkj et
technol ogy . that jncorporates pagew dth printheads
fabri cat et RI BYHH cr oel ect r onechani cal systens ( MVEVS)
technol_ogy.e whigure. 17 shows a single printing el ement
300 of a l\?earf]ye'tl pr Fnt head. The net page wal | printer

i ncor por at prinBS P64 printing elements 300 to forma
1600 dpi pagéew dih duplex printer. This printer

si mul t aneosksilityheds dabiSsided prifing magent a, yel | ow, bl ack,
and infrared inks as well as paper conditioner and ink
fixative. compctdormfaciong el enent 300 i s approxi mately
110 microns long by 32 mcrons w de. Arrays of these
printihg SPBPAFATCSISERREOY or red on a silicon substrate

(i i gt G ARG e o oo o e Bl

el enents edfie Brb&ctﬂ)f: iof‘]ﬁr&nﬁg WRth QUER Vharat@stiod, Bie bRt HPFARdnEhas invented a

302, the nozzle rimg303 the nozzle  chanber 304  .th

b o csnalagy eled o g Moo oo RE Fleiers 43 ARFop i At comoogy
@atinc@Prates pizewidd Prﬁnﬁsada@bfifﬂwiﬂbe&WIﬁumecl_m@% systerppfMEMS) technology.
RASS17\Rowd & LiktAd fAthtinD RRANPRL bf a3@&hjertpRniRGd. iThneset WallpBiter incorporates

or. 31 th SiV, t uat o chor 311, .and. the .
PRI ey S0 Bt S4B il BPS}R Toks r ignl sty s
syerc inageits iy, bjack, and dhfrared ipkhyes wrllgsnape canditienertapd infeative-pai r
309 at_ the join 319, Both beans pairs are anchored at
thei r Theopuine pigrentie 1 GPPryBeil s 1%5migronsdeps 8 42 migrpag wide. Ammays of these
wiptidgi ckatritsare fofmed @1 esilivort WbsBBS3013Rincoiddtes GUDS logiadlat@d tr@asfer, timing, -
o8 Ve BircGiR Mok 6§y €d el ectrothermal bend actuator 320.

Figure 18 shows a small part of an array of printing

- el ementgordhentd sTGhelfdihting eBmék BMSareSBEfidz1303,1the fiizzle fim 303, the nozzle
[i.ntJ 09, . r ' LS. .

SR TS 30, D O R 307 T Ml o

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 311. The combination of
elements 308, 309, 310, 311, and 319 form a cantilevered electrothermal bend actuator 320.

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

passes through the silicon wafer 301.

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



passes through the silicon wafer 301. Figures 19(a),

19(b) and 19(c) show the operating cycle of a MenjetTM
printing element 300. -23- Figure 19(a) shows the

qui escent position of the ink nmeniscus 316 prior to
printing an ink droplet. ink-23% retained in the nozzle
chanber by surface tension at the ink neniscus 316 and

at the fluidic seal 305 formed between the nozzle

chanmber 304 and the ink channel rim3 Lle . . .

pri nt i Figure 196 shows te Fpisscent egvtten ¢fthe i Wewuﬁlg\h’t“’f 5 priatige an ink droplet.
BR{sdetfife@ i hi@z4) duitibectyGinhee @mivh piohd isk méngeus B Hend wiredlyidic seal 305
il bl £ SORN ame 318 B bR Brglfody soand buf fers the

o drive | ectrodes 318 of the active
aCt uat %ﬂ@&ﬁﬁﬁgpﬁé ﬁm&&g CMOBI c&clﬁiﬂrlﬁs&ﬁutama@lﬁ&ﬁthé ipBift lengine controller to

current to as t he, b o) ¥
@ﬁ éorre%pm% %ﬁtd atc eéghpit? ﬁxéd lfuga rgqh? %tz{ ﬁ%%gfé t{w Jlec%ﬁgbkm of the active
iceRpeteat paic30B (hisease an elsurical quuenf ogass Mﬂethh iPFigy308 for about one

&ﬁ%&@&dt&gltmé)ﬁqml@ﬂh& 388 tJnQerﬁ?ﬁ'Q #ddase Asuldnd Qroﬂa&ﬁd Meging causes the
actuat or beam pair 306 i s not

EABAMES oGS Ah{F P SSE BTt Y &P RS AP s metos
i sh@ss aiEBrRRCP Bitwesn thel toio Seagitpriess Bhickiréss differenoeis pastiafwesofved yyshe cantilevered

u?%? J.bé/ gg g@{cn;tah 9%18: Qc[aﬁxéo} ¥ %gnﬁgg to@ﬂ’@g tﬁg suﬁsﬁﬁe 301 The lever arm 307 transmits

ectrot er m actuator 3 n ?
i out on:ucrons o the position

Sy Formant & szz“"Fhaé“bFfé’\‘)"e rBSoR
oW EIA Bigiire 190b)1 This ineezsed the ickBeviney, oBB4 mkmepuhzﬁ the pq;zlg 33 rpnd pausing the

%P éeml\/s @%)Qﬁ%, ’fh%ozgﬂs GlOI08 ple@ats RE WkOSdnksdu®B16 FIROPRadind across the
I gure hi s |ncreases the ink pressure, forcing

furfgce obshe “GH{C b A¥- nozzl e 302, and causing the ink

meni sc #?S 316 1 ;g"lhggeam u% 3(%0617‘&;% C{uhl%ssg acﬁﬁt&%@kém! B%s original

i nk nefif BEEEPes rom Spr eadi ng. act oss surface of
polsitiom Bliisrdids inctheebreleoff S ink drorietid7 freshifeinad) P@W%%M@aﬁfhm in

Rgird B(cH e R cRABeremibd @R actioll 6f tRGirfaed iensio3R fie metscus ALS.
toits original position. This aids in the break-off ]
of t heFizunk20chop e etgmet 3f o prigtheat BY. Inslactpapq prinfer, tthsdengtl ghegprinthead is

ﬂﬁﬁngﬁ{h of ﬁpspaﬁa Rall 10 mﬁ ﬂldfeﬁirele&(ngfl% Tﬁ'f}k@gtﬂ'&ﬂ&?&wﬁ is 0.4 mm long (about
anper is rtefi Q’(,i eac:|ono ac o
Q %/h §f aocﬁmg‘lfte P'Pfghe lﬁ fngveﬁa tﬁ nn?ilgzéd in the directio

0. Bhe priritinicdeatio@Ser. mt¢r¢;g1ate¢mqgeafécrqsms 90 gprinting Fhé sik &olee pF WPCS of ink
{,phgmt@ukm@e,qg is the full width of the paper
(typically 210 nm) in the direction 351. The segnent
shown T&pitedt tenabingrifcabOti¢ prifhe®P/Bufy eperdnmpd e¢zge guard wafer 330 is
a?ééhm d:'&%@‘ﬂ)muhe ﬁ&mgg ﬁ(ﬁt Il'op Each L&ﬁe ﬂﬁ%fe il aScoHQ}!&dm@ﬂﬁile éum hole 331
I xed printhea

di rection

Il
FeauBhg b TSP B A PR BT FYET P g e bocked b
pdr fiberag othdr detsib, filtarai|ap ispupped thyquetsthair inletdk332 endop of del ﬂ%’}le guard holes
Gl priog I TAloRY e iRdad1 frdRdrPihd 16 Gdzatt RrafisTsall bvliletnerpfierss ié.
the printhead during operation, a nozzle guard wafer
8680 | STheNdtpugh®@dnt 0 t he print head substrate 301. For
each n%%lm% gégs% tal}l,%% Sf thesneg éé%sLﬁWﬂMeﬁ‘ A Z\Llﬁ’ch,gﬂlﬁﬁ @ embedded
hole 3 firo lets are fired %1
‘EP@U%? g4, t‘%?éleﬁ‘biazt}"é %F‘He Fopasigon3ags ﬁf"i“dr??%é’@&f’n‘”f‘f’ée sensor. The image
si_@ﬁs&Cf( @ GollilystatePRAGS prévlld@d? fvith @f agptopgate Blebro ermif sehsing rag dnly pear-infrared
\;vavel ggde‘é%[xﬁ% 11 @élgw, '&Q gﬁlteﬁ xs%glg to%ghge eI th@xfxb fs hﬁ:ontact with the

noz uar uri ng rlntlng To prev
s, RS RfP ishig o Sf‘lﬁ%“ﬁdk%?‘@o SR o FlgnE PP e 200 dpi o
@;atemne N00 Bz dr @ser). IﬂforﬁaﬁEb eaphiet pa Ge pdRadendripeedand Wixelssly transmitted to the

devi &wn) page, or, in
SR e Aot e Rt 5l SR RUI T Sl ABLEDE Yo s
tg@rféef%e@aﬁpﬁﬂ% é”dnalﬂ'&m%l@& Bivemafiey DOLTREESHT £?{;‘§‘°‘F’fe8f‘r?“

page vja a Bge. se r. The | .
Cor o B s B PRl S e pe A P SRS i, A prant o o non
to permt sensing at only near-infrared wavel engths.

As described in nore detail below, the systemis able

to sense when the nib is in contact with the surface,

and the pen is able to sense tags at a sufficient rate

to capture human handwiting (i.e. at 200 dpi or




greater and 100 Hz or faster). Information captured by

the pen is encrypted and wirelessly transmtted to the
printer (or base station), the printer or base station
interpreting the data with respect to the (known)

page, or, in the preferred €fodi nent, transmitting

t he inforrration to a netpage server for

interpretation. The preferred errbodi ment of the

%std Ogagy?lﬁzl g‘ﬂ%&f“é gﬁ'tqgc ézgvgeltvg, 19 I;}le(;)cesrra {gp %mg rt]hlg o tgalge %}gm &% browsing -
fyowe weh s when inigisedrs @relstsravtymerfmc Faeh mipest bﬁe lsrrw;mg withsheqetpags system
&hd héd a l%x&lx‘é’ﬁénriﬁ 61.Fat %ow%lﬂﬁ Retgge pANARS dlatgrahﬁreﬂb‘éﬁg péATeladdd information
Internet I nterface. ﬁ}? netp %ggfkpen Is registered

Re? TrRATpiop e A OB "HARE HEY a uni que pen 1D 61.
A 9ur it RN LIS dSHR e R e o Bt ARy and oriemarion reasve

refl ec ng pen-r mal Nt ar neq k;h
to ¢hg ipace-rThe hib 5 aktplied tora fareejsensgy, apdyihe ﬁef prethrenitiefotgpreled refpfs o a threshold

8 liddlef¢ wiRkink tﬁe%ed i ufOdi t @k, Thid dllovs alk@drfdg @leménhéh tpehge to be ‘clicked’ by

éjr%tggg;rgn n espflﬁtéu hgk())r et nt toon a{:]% éggﬂfr?ngttioangﬁ!ognaer{egvgﬁcts %urtEermore the force is

daptered &/ centipreus valae mak*pvr, py thet fal} dypasmics @f ¢ wgnalerp {pcbe pgsifigd. The nib may be
ﬁxMtﬂe&h@ﬁ ﬁbje& %) alslﬁaﬁ&i&tr& M&Efs El@itermaﬂh@ ﬁd}mdl!@ appl¢d whel writing. To “click”

I
tPe usBr apphgT 11 Co&cg au&icben to ICx)nrOéeS the ng Wlls;/nfe]a ?ﬁ% more gcs%aﬁ)g Gecll39Go the user

@rﬂwdtqtbafpre‘q@?ééxaﬂos-alwgrnﬂ’f or mat i on fr om a net wor k

Furthernore, the force is  captu ﬁ-f b contlnug}?s ine in th
val ue TH5 PeR fictigpines d8¢ Potitin apd, Pﬂ“’“ﬁ% 13 &b gp g npagh By frppgine. in the
itfioreld @pevtaum, 4ni agedl 1931 ¢he pagh inrteeyvidiydty offtiewéth It decndve the aeaojt @g nd computes
fLeopoanﬁw @b bib %#aute% B taitbift the bﬁsergrd%@,&p%rms maaumarhe imaged tag and the

nor ma a&g when writing ? "hg N
KA e of o O AP BSUGDE & i B Dbedoizgpse e g
denisidy brOie page B ibersdly mépotiofabe digaaysiz:,0hd ddmsteis@sitionaGolivn dcuite high,

egé%e&l;%re o] 6 Yeqfired RPacORME MG recdRioR EN
etermnes t

he posrtlon and orientation of its nib on
the netepages k:?:)étﬁermé}leﬁ}@e atle Bapfuhﬁ as d sE\'feE ﬁfsﬁﬁeﬁﬁ ﬁfbkd’ dotiklsts af ke sequence

o?gma%a]ﬁg%g’c{;%g pos1 gnsl%n%e a €, uutlla d I C n Jonn Q‘Ieﬁ al;]cﬁco ) ed dﬁ/ the subsequent

PEM® $YFH 4 ero%& ip 91@ %ﬂt treargsﬁr lDo ‘tf FP@ n&ipAge rwgeafef the page b changes,
wWheh SRREdomaCcidinStafted, is he@bmhdiemeiagRGudkag and t he

known geonetry of the pen optics. Although the

posi t iFaeh netpage pexthpsrvumyt seltion 826 assepiateh with i @lovwing &g usseto peyidrm copy
aﬁcﬁ{ﬁste 6l3RRdnE Yc. e Jeia&lop@eee-gt&nﬁeman&&wsywnp@ @istatdadlkr 4 ®fined time
penog ﬁa%m%l tzseqécuon escabejs éil ?et exg otp aop% et I %nc I?SOl lf!stof 91@ mosﬁ recent cagltal ink

qui't fi SR CEEAI G PR AR eSO Ut on req
stralse capiansd) rhew@ twa)nxdwamvs rortge ha@ere'g:ﬁ aned o ithe pReit e@terptmé m an application-
speBiliehdni® odcOit B subBLRAQ Bn APpIRatod Piha bl feREtioR Bypertiikttivadn, Of

strokes. A stroke consists of a sequence of _

ti me- $aduppeids p@nenpals 824 Thisds thanil lasenqtifigyicby the péntte the syslenp §n the case of
&Q%EE&QI%@? F&%Lsc@o@&j atfam!h&ttﬁ‘jnaﬁ%g EJR%%H 915 g&% s ﬁsﬂmﬁjﬁ current.

event. roke i s 8.8280 ta | tgda\%gml? b licati
B e B GO 25 125 B I BB At o o sepbication,
e.ginl essponse rtath¢ user seleatingsd @ive @9 a paettat The Hefault oitnyyle dsethremilt stdd associated

wit@e &&rgngléle ggﬁegéa prhed (B8 a Peqreh@ed%@ms (éea& nib 816 ﬁhgdﬁiril:h strokes are
A ARG 95 et i gkl B
time-ghamped.to, éu. Eroﬁypmmh%@ﬁp@r @onuum@artet ﬁre pal slowly

defi ne tJne current selection describ

Haghes éiyyjoplipe'o¥EDy “E%rg‘ee ReR f15y1A dgrode; a;streks prlafivs g the page. H‘é“%‘t“‘y activates
ity ‘@E@TLED Wit @it peh Blcceed it d2boding & pioldd relative foromipade, it M@mepexily activates its
«JjieL@ive to the background area of the page. It is

|nterpreted in an application- specific manner once it

is submtted to an application via a selection

hyperlink activation. Each pen has a current nib 824.

This is the nib last notified by the pen to the

system In the case of the default netpage pen

descri bed above, either the marking ink nib or the




with the current nib. Strokes captured through a pen
are tagged with the current nib style. Wen the
strokes are subsequently reproduced, they are
reproduced in the nib style with which they are
tagged. Whenever the pen is v5t-hin range of a printer
W th which it can communi cate, the pen slowy flashes
its "online" LED. Wen the pen fails to decode a

stroke relative to the page, it nonentarily.activates .

LS o e ok & ST 1t B DL B o i b for e
digita kehange| &ft dravéingt @nd haxdwritge , foi bnline meeenition bf/ handvritinea taeds for online
lokiScatior nankelED- - 25- A sequence of captured strokes is
Yelifenion o fparkbl: gital ink Digital ink forns the basis

for there@ingi wicdessonclranmge digital ik @ e Rggopithehandivri-rbrigeigdio link. The
for .online.recoqnition.of handwiti . far. e : .
Ve glﬁiml? on o ggtea i Qﬁ‘ém_yp%nﬁ g%‘éen?da?(gl egdsmgxg an 5 Ksion, but i
dlwaamiishied en agdemyipteadnt o prisure Hmahyhandlieg iptheprinigr-i nter via a
short-range radio link. The transmtted ch%%gl i nk hich b

i s encVhepttkecer v rapescsf 2 Rrverdeuties figiabink niemal ppmopy Which has a
dafiitydf bieCtebiiiutds lofddBHiihcS hamiyritibgl Whersthe r@h W@y afainiysthie cngiof a printer,
iftranstids 24P &P&%i CHR Ylekr Léfmv%é' o BADEH1dsWherdraph 3G, _

printer- en e pen Is out of range of a printer it

buf f er § p&liceH te Mgislef wittanl AIBENDRrinkBRBRE Yecaubd all Btath) At rSsides in netpages
capaci t f over ten.ninutes of. conti.nuous . e
YRR PARIPE g ORIy i Y PR pbt 4 b iy communtcatiog with ot any
refticdarpiné. Nt er, it transfers any buffered digital ink

The buffer may provide nore or |ess buffer_ capacity. A

pen cahPBiETed ggbodiment attheger 1§ deserpedip Rl Il i Pechep g$§°vy iy reference
tbEigatss® Wl | state data resides in netpages both on

paper and on the network, it is largely imuateria

which printer a ﬁen is communicating wth at any
Yar t i NATBASEINTRRACTA pr ef erred enbodi ment of the pen is

descr i e getrage nypterf0 bieceiyey date relatipg 1o ptokedffpmphanen IRl whepjtiegen is used to
ifit@ice WRNEL BetpageO] . FheeoiedSdaid 3tod the Gags 4 isfredlby IBAGEN Whdd FRAGEd ©Ndxecute a
The netpage print.er Lyve ' Oocited i .
i WRE A "0 ool B HAUES o fard gl bofded e
efeprents foce tdetppimingd gnd ige indisgyien of thepplative geritignipgf she peryplaiivg ép the page to be
obBH&. TheliflichtB datDl rirbiitdas thevii@ifer, ivihert & rasl@6] viaGhetDNSC thé fag@lID 50 of
novenent , suc a roke. The f | .
R o e B f bt P pduch® 8 ik b componio pose
instance B3k Itithpe trangtis Hsrfiroke ¢ hropageterpTif e @ags fgs wesntly identified in an carlier
strdkdl| 18eA ke QRint@ fmal; BiEtady@hattheAdre f thd BlevantChagdf sertvét@n iB&hche. Each netpage
24 i Py il ipackDGee! S GRL b)), Th

cé%’ts%ul as(%t”ﬂ %ﬁéaﬁ'ng%a?ogg%%&?eﬁ ger%%gg’?ig{]ae \t/’(ﬁge ?’egei T gs ol ve%, © pags
laypuy refarscio DRSS spehens aages: s 5 pises of gr wRiqalby Horpd flsgWhegon the netpage
n&t@bor k address of the netpage page server 10 which

mai ntai ns the correspondi ng page instance 830. It ]
t hen tWhamthepaes serigeresstvesghacstrples fomdhepany & regdgvesdhe pagefdeserision to which

tH3 RHRe Wpifes, aRERRElinés Wik einbdt 6dhel phige ABscripAGH theroke SritersddLIt is then able to

in:itegqerg th% S eoké1 url khg Eo%&xt%e t?;lero?t?gj %levqg‘t\égm he address of the
evant page server nits cache. ach net page

consi %‘@lic?’lf is @gﬁ:ﬂ@p %gce WIREShel dA4AY land HRle BE R @:fg pclm down po_T_iﬁon and the
ersistently by n e page, server ,(see ow) .. )
g e b Tl B e S b Sy Bt ol B i
tygioally piquice 8 clidk ¢ boxctivated,pnd aekdrdingly, @ lagbr etfokeishignpred. Ghe failee of a pen
a&tﬁﬁ, eﬁge? a %b,%yﬁ ekt M @e@i_s{elhig indRGR @Q{e;{ﬁfc of RéBilsY 86m tHB gctm;s “ok” LED.
stroke fromthe pen, it retrjeves the e, description
HPY et e p sk o ik’ SR el iR G e S pen oo
reltieerboth itliltke gragéthaway | pti on the stroke intersects. »
It is then able to interpret the stroke in the

cont efberore tq dinds g dnppifelemppss ip & peilRpgfRaeRdessipipn: hyperlinks and form fields.




A "click" is typically a stroke where the distance and
ti me between the pen down position and the subsequent
pen up position are both less than sone small naxi mum
An object which is activated by a click typically
requires a click to be actiwv&#bed, and accordingly, a
| onger stroke is ignored. The failure of a pen
action, such as a "sloppy" click, to register is
|nd|cated by the | ack of response fromthe pen's "ok"
Iogphroughir Sld capplen Eees threoptiyafigr ofiap espaga eVt t on a

"“click"” can be registered when both the pen down and
gzq upuwgﬁskglons are botg MAghln t he area of the

'tton are t nds o n nts - .
net pag® PEYRF HRUE fef"g‘ﬁé 2059 4 'E‘ﬂot'e ag%hﬁ 'Ef) 313 goits a printed
reidonse rtpudtpatdwytmgh a formfield can al so trlgger t he
activation of an associated h perllnk- 1.7.1, . .
Hy per | A hxesrlink digmses 844 idgatifes the applicatine 74 phighigprles gerixatipof dh yperlink, a
firf® 18 54 emh&nmapm Eyairlmnﬁb thappllichtiopia6 EdlibsyreqRirddt fldgvhigh asks the system to

1%&% ?sergsz_azeip ton IIB e6§ yé;ga? ?ctl‘ﬁ%l &t EH% i&vﬁy&%ﬁdcﬁ #8sed when the

WawWe‘sremci v poricof app%e “hghﬁ) ' Hisgory- Zhe hypgsiick elenepyclass diagram is

%@Mﬁﬂﬁb@@ﬂtlfles the hyperlink to the application, an
‘alias required" flag which asks the systemto

i ncl udWhénhehynsdiek 1s actizgtad] thegpage sermer sinfisageqhdss t 8n 4pplicptigm somewhere on the

%ﬁ{ e @&h@aﬁ&d iy i@énhﬁé@ by ﬁ:rlgph@angxﬁ@%ﬁ Il tththlMioﬁ?h) ik ®sol¥8c5id the normal

erlink is recorded as e or
‘aagpvea% s, s o5 e 2 v ?ﬁ&f“ﬂ% YRk 865, and
eleaios hypertitks 86#, asshovatoFigure 30. Ai @Imaéh)@@lmk\phelmplaanp teayest for a linked

&o%un%ﬁt ArYn% ﬁrgply 5&9 afﬂﬁﬂﬁmé% ay s@lrversﬁ ﬂ)% ygerﬁ&%lﬁﬁg thd &rré@Ponding form to

cat i on soneuhere on 1 th | tf? I?tgecurrentselecuon
eapplefem 14 felsgfiop hypefhink sphapits E*afﬂﬂa?ﬁ 5 ‘13“’64° illom
@pipihd Csirigle ovard|pided o texe 0 baample,ithe apilieatipromayaturn wsiygla/page dopument giving

Word Im%ﬁg Hien WD ERRx LY RES @gppm/spﬁ'ral thalfeBion 618 AR ent language. Each

ot iR A S
g)o/gﬁ r l 'h{; %or&g)%n mﬁﬁegﬁg{é&% 5 Er%%ag?oél lrI11(b: gg(@tgch can be specific to the

e gtce o Wik FF ﬁﬂé‘f“l e SOABAT (16 B 1 28 Y g Pt da

thedpplichtidn, fortRanpRR “shoping@art” of\peadihgymtchases niainpined byrakpurchasing application
%qngﬁhqgg current selection to the appllcatlon | f

The current selection contains a si ngl e-word piece of

text, fiR Eysﬁﬁi 80REcSthe b cﬁﬁmsél&ﬁﬁnl 806%in B8e¥ection hitfedlinieactivation. The system

x régsl tge: %\lj%nsggethtcdgf% m.«x(szcet QE% M rcgm a&gan\% tamngh if the

con ?t° pears, or a t ansl ation int
rapem hasite rebnt il tgte Sty /et 4 I oy ypsion is netaded. The system
iadlAksAE bRktive Rekmipyth Wha hypediikaEdvatonon 1S subnmitted to the
application. The correspondi ng hyperlink instance 862

r ecor oA hyperlinkedgraupt8hia a lgubEenyeht 83h whidkrhaire asspeiatqdihyrerliply as shown in
Iﬁ&f‘e 31PREE id pAS AR Gogh aﬂ&hi'el@ Qle&éﬁ@mhﬂé@%ﬁ |tﬂéklyﬂeﬂﬁﬁ 843G ociated with the

appears. The tr saction |D can ident| [- SPECi

b % Tiyeed ACBHBRIGEET O P P Sy brerk R RE flduch o
dbekifok. Iohn Perbe bsad) inronjektenedh e i‘nlmii dokad awutaofpd?@erlﬁ'g to provide
BRRhJuS bt Qnm aﬂ:ﬂcaﬁ&hﬁun tfefdrd 1R uskARS suppbR @ “BidekBoRAAY interaction model, i.c.

i.ncl udes nt selectlon 826 in a
@%?é@?ﬁ&ﬁmﬁV6gﬁﬂ?%%e%@?ﬁ@%ﬁ P8R “IRe system incl udes

the content of the associated forminstance 868 in a
fpﬁﬂ1h¥ﬂﬁ§|ink activation, although if the hyperlink

has 15 H&ggsta g%l;&o@ of ihikd ! hﬁds%ﬁgd 1o &E{Lﬁé 'r%dtset%f s through

t he Iast orm su ssion 1s iIncluded i
P PR Prr wirpEst vy e dlorud Hs°b'8tsW"i‘trf’“%P’ | YY) aé?“}e eﬁR° an application
activations. A hyperlinked group 866 is a group

el enent 838 whi ch has an associ ated hyperlink, as

shown in Figure 31. Wien 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
associ ate hyperlink behavior with a field such as a
checkbox. It can also be used, in conjunction with the
"submt delta"” attribute of a formhyperlink, to
provi de continuous input toZdn application. It can
therefore be used to support a "bl ackboard"
interaction nodel, . i.e. where input is captured and
therefore shared as soon as it occurs. 1.7.2 Fornms A
foBans RIREFAMTWEING O ASFTEct i on of related input fields used

to capt rel at ed, set u r . 2 se

nor e pé l%?ffaeSg hseat %5%\16 égmen}lﬁﬁoxlg ﬁl}xegﬁo umentt Iﬂxex%rlégg %t u%ygst 19 ontams set of
teminalicldrementy R4P. Anfotmeingan¢ef Shrvpragst 4 n,naleqi yiancef 2 f%flt W@ a set of
lﬂ!?doggtﬁggs rSWQh&\gcoﬁgkpéﬁd & Y Gikld eﬁm@n&rm 85316 ifdBm.SFag fdlinstance has an

enent 838 Iin the doc t r |
R e 17 lsufos,gre o Qe ovr 8 B Sirentbe ARl 5o vaue
fedveds &P eir@@iBa waeiouasem¢d§oraa iptanqetiedhioyel plzmc worp prined Pmaaﬁs "The form
field instances 870 which
é%srdrl%%%qsds &fngn}? e f | eld elenents 845 of the form Each
field Eaals toa.naaaantbaﬁs :aifhms ARSMh ikliedes wadtheeth8fBin is wtives Sozen, submitted,
fg?{i Oﬁgxmr ,Iéf’ §“F1‘9 ]Qctxt W en §m9id A Bn 9&5r£e?§&9cnﬂ&é'igs Jxéﬁ%l A form becomes

records 1 nput H%
qolmittidode ape oty sritueingiof psiknise Bageastivaped, hiesy ﬁ’f ’a’aij Giids Gpbmit delta”

Jﬁﬁﬁ!ﬁe def h%ﬁ%eﬂﬁk@ﬂﬂﬁﬁmn e ?sef Dvdkes aCtoRlSfermelfeseg) formod duplicate form page
S ovvn I a2 ifetime. While
gpﬁn laes ggﬁnéxg \N?] & tr‘grmoh rT%een ?c 1\% Ig)&gedbtﬂesfo@n SSSBeQ{f Htifetime. Whil

mis active
ther fomek acnseu e inpis df, allowed [apubiiropgh 3, f?f@dV‘llC!wﬁ*e‘raﬁ?VF i ingteqd; cgagured in the

Wmfd' HeﬁtSSP Bf* e x@l@vant/bage%ﬁhda SWR R f$rfnG.~Z £ five@A G6zed, tforth Submission is

agla %xglageﬁlph\? 5‘&?1[“2 whegzﬁheg%rgtﬁs neog I\\//e é) &%Eh %gté&s shd métcad elicits a
foppeeok repdet. has i ts "submt delta” attribute set. A
form becones voi d when the us vokes a voi d for .
reset ¥k f?{an‘St‘HlEFp'F petarehly fsaﬁfmeggb%‘?? mstgnces de denvna from it, thus
@itz @ Srervibretistdry) hib bllvws $lhigat the tarst versiolod @ rﬁona@tq RPElG‘é%( @@eel%md to be
etxggdeggg s§ar‘§lpe0| fied lifetime. Wiile the formis

tive, forminput is allowed. Input through a form
Whl ch AlSmﬂl@fs capited WEdidis] mmstgmdxk @ TBbs{58 Off ai st of tirae-stamped stroke groups
%C k‘gr gwﬂ? conmsls gf s%t?’of Ie eg @*5%9&0%&1&3 Gfsx; &4 Y? Gme-stamped pen

ormis actrv rozen orm sy SSI g
mpmmw eagthgf vebeob élipinclpdss gf-‘amf'fa“%f‘ 08 i, f0FFFo RS “g‘?‘iﬁsf jagram is
A& idEifira33. or frozen is rejected, and instead elicits
a formstatus report. Each forminstance is
pr ef er&lfFly camebétsarbe ¢ sheciboy Sod 7. aiy freld 375 i arficgwing Figd 879, or a

xtiuméi’d s‘sb ane ﬁeld elehnbd Slass Misgoard i6lihown in Figee Bi Any dipitsl tob eaptured in a field's
5; tge eldbut the latest version of a formin a
P |‘scafﬂg§° ‘il ne period to be excluded froma search.

AI I n{? Eﬂeelﬁb& tﬁﬁ%% ngocﬁ§d Hbdildat lue |8ﬂkas slgwg intFdurei3 R AnPAZk (a tick, a
consists 0

f
5t A stafce Mli nga% Stﬁ gfagtturgé ]a check%r%)t%gdfs zorte c?usea é’? L{QIEe to §e ssgned to the
fleWtslvalsd r oke consists of a set of tine-stanped pen
positions 876, each of which alsg include en,. . .. .
ori entAtertdigld éﬁdm ﬂﬁS(Blan feﬁtéalueréﬁé, a5 phoyg lglFlg'n'ﬁ 26. %ln%%xgltal ink capturecfl ina
tehit A’ Stvhd iS autcBlatvally converfeil gpLiexe vid Bnlingthafidweiting resbgmitiom andglipext is assigned
tg ﬁl@ ﬁplg’s %1&“?@%@%&!@ Qco@:ﬁ&m lﬁwéllﬁ%aersfob@{sd B¢ &am@e Tappert, C., C.Y.

ature fiel

sign
Soropd TeVeE B 386 ohha gr Tt CoSHBA TR ey 5 Tapgeten on
tht@i adlysis Bild Mahihel In@digénte, &of i2eNel8, SAugw0 980,318 dostergssafjvitig gre herein
B Sucdd dRS £ GheeAitd1ds.
gﬁlgtgdngy\?g%s&eefe@c% %%%ﬁ%ﬁ%%ﬁ%xgﬁ Figure 35. Any mark (a

tick, Asigef@FSld had abhsicolied digitaf dignbturg vaye 88p, asshayn)in Figure 37. Any digital
captured in a checkbox field s zone causes a true

value to be assigned to the




field s value. Atext field has an associ ated text

val ue 882, as shown in Figure 36. Any digital ink

captured in a text field s zone is automatically

converted to text via online handwiting recognition,

and the text is assigned to-%%re field s value. Online

handwr i ti ng recogni tion is well-understood (see, for

exanpl e, Tappert, C., C. Y. Suen and T. Wakahara, "The

State t he On-Li ne nd C

Rk Botp A SRS S %4‘ Bt i e ovmer ot

bemt 2 b diglenpegurd/githe tehentb th8fompefyhish thed BB patt regencmind @A pssigned to the
1&%"’0&1@*&1@% Gitd] %fgﬁénﬁ‘e is g&@ﬁtrecp G’s'ix@ttﬁdpepﬁseﬁd' ﬁ}ﬁﬁé El@fa@fe%}@ ﬁ)):clﬁc to the

ecial1zations of text fields include date and r} )
mpéqaa@ which Qv e forn- fQuiifegsignaire ARFlRion dy XelstI'yP ¢ 5P b exampt,
Blarjsh8dn, K. and/G ILdre1te3 Biromatts StghowVirificaibround Wrid7Idenfifigation — The State of the
9 Iph Al ref .1%@6\19@@& i cButchls Rkl Gre fbrh GnoSrpdt BBy cross-
I's’au omatlca veritred W th respect to the identity
wfereptse owner of the pen, and a digital si gnature of

the content of t . h the
gener af\éialg Sl5QeLEs i%&eﬂé’{itstlgédf% él“g%eésl & é‘lhga ﬁelg en doksot have an
pwy zdnabn asiagpraad doeenot Seageinmt. Hcmchavesn pypcialye ﬁ*fbféwlue S@Ph igincluded in the
R Yalerthe IR Rl bfnidg® rSIRRGlbhitea. t 0 the application
which owmns the form Online signature verification is
wel | - urpdgihgtcoian(ss aeh asfsoike-hroaghp indicatinelerianncho also B reaghized in form
% Lorette, "Automatic Signature Verification and

Iter ldentification - The State of the Art"
Pat t er Becggﬁ@tﬁ@ﬁh&\}nﬁﬁg recVQulltweagonNGl whrks 1B, (ik.eath ﬁﬁé’sk ®IteSlynamics of

% e pen g)lméemgrl n%\ﬁr,?han "‘o ine §0 r‘p 8r Qctess onlp ﬁ % éxgﬁ)sof 5«{ a&g‘g;?] Cit%n recogmze

wepn disgreiglyciaien chirester with ef-l*PEYF!Y wéscuﬁm withayte vaiter-dqppndent ffammg phase.
4 @H@r—&&n&nﬁﬁw& oPHAREWE R Ss #0BkatRAG @ebrated (¥ Htime,| Howe& anll & Be generated
a gngmatedfleld val ue which is included in the

P °ﬁ5 8" %hen the formcontaining the field is

| subm 1hg ithi mk,EaglatréaB}gstat&lomsde& 12 soglfedbe BB stdkes. Idl&@ s&&l& %ﬂﬁ‘&aﬂs in a
Zea |1 n

|nd|cat|n del etion e

G S AT P PP g’ﬁa‘éf?‘oﬁ%ﬂ T At B sooke
nwodpkiegded areh bijet’s digitaiouk sugatlis appeeded ® tltecbacﬂ<tretmdl ﬁﬂ@mlmsl inkfstream.

the pen novenent), rather than "offline" (i.e. wth
accessPigigl ipk eaptuzed i thehagkergrnd Sield isjptprRiptadas)? selpefiongggiure. Circumscription
JF g ibré Bbjects i emrhllflinGHre’l & a\sclddtibd df @ ciedaascAlt etj&tsydithdugh the actual
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In conparison with other nedia, the netpage system

al l ows the advertising space to be defined in greater

detail, and allows snmaller pieces of it to be sold

separately. It therefore allows it to be sold at

closer to its true value. Fo3-exanple, the sane

advertising "slot" can be sold in varying proportions

to several advertisers, wth individual readers'

pages random y receiving the advertisenent of ope
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Presentation preferences, including those for quantities, dates and times, are likewise global and



information is maintained by the rel evant net page
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each pﬂ%'l c l%tmjon? De advell:lle LS g reli khle( Eochl odiclgtg%we%ser’g}{o%{a& %Qails, while
bet ween the vectors su hScr 1T the sane ) ]
the freftiagafi |a@ynmmaﬂwwtpm§ﬂ quqﬁe@en Wb a8 gtk pirth @pnderyrgprital status, income,
sbeéskisd, Q0satiRAUR GlaG@dve %ativa Bidh & afiHilet £ bR rnge. | 1 Kel y tO
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g%ﬂ cess, w&gctltexgl ng the selection of ads and the

gefi’s editorial content, nust be iterated once

the | aXQEHt oQ@& corftdiné Q’ﬁlgﬂﬂmat{e@ tﬁt, tp&fﬁﬂlblytréprdmﬁee i lthe SHxleysible Markup

Eaﬁ(r:}gllage\e/(g][\/ﬁtL Yefmglsdgré’ix%‘wéi r:]sléegt C ﬁﬂV\é %(SLHJ@L @{r;g&%ﬁ confrol over text
formagtieindeg@dathed te ragion mapl Whistiibe bgxtd bging fef. (vhiph in pgpe tS&e%Fymded by
t‘t’x@fa&o@& ‘Iﬂéﬂ&t object contains embedded language codes to enable automatic translation, and embedded

hyphenation hints to aid with paragraph formatting.
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26 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.

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 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. Afier receiving its pointcast, each page server and printer subscribes to the multicast
channels specified in the page layouts, During the multicasts, each page server and printer extracts from the
multicast streams those objects referred to by its page layouts. The pagé 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-creates the
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5.6 COW SSI ON PAYMENT PROTOCOL A preferred enbodi nent
of a conm ssion paynent protocol is shown in Figure
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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 dedi cated
circuit 150 which nonitors the force sensor

phot odi ode 144 and wakes up tH&-controller 134 via the
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print head nozzl es. By




incorporating the air filter within the cartridge, the
operational life of the filter is effectively |inked
tothe life of the cartridge. The ink cartridge is a
fully recycl able product with a capacity for printing
and gl uing 3000 pages (1500 -$Beets). Referring to
Figure 12, the notorized nedia pick-up roller assenbly
626 pushes the top sheet directly fromthe nedia tray
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senses the help button 617, controls the user
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synchroni zes the RIP DSPs 757 and print engi ne
controllers 760. It consists of a nedi um perfornmnce
gener al - purpose nicroprocessor. The controlling
processor 750 conmuni cates with the print engine
controllers 760 via a high-sﬁééd serial bus 659. The
RIP DSPs rasterize and conpress page descriptions to
the netpage printer's conpressed page format. Each
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processor stores each conpressed page image in nenory.
The sinplest way to | oad-balance nmultiple DSPs is to
| et each DSP rasterize a separate page. The DSPs can
al ways be kept busy since an bitrary nunber of
rasteri zed pages can, in general, be stored in nenory.
This strategy only leads to potentially poor DSP
utilization when rasterizing short docunents.
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pi peline, configuring the printhead 350 via a
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controlling the stepper notors 675, 676. In the 8 /"
versi ons of the netpage printer, the two print engines
each prints 30 Letter pages per minute along the |ong
di mensi on of the page (11"), giving a line rate of 8.8
kHz at 1600 dpi. In the 12" -%ersions of the netpage
printer, the two print engines each prints 45 Letter
pages per m nute along the short dinension of the

Y: g ine rate of 02 kHz. These

B%g‘é? P*ep’%tﬁt “E’HP“?FPL’H‘@‘%‘E ray ‘i“‘?‘fb © PCIOMEA P mf’ﬁ@“’auy have
MiSfre sideMffpats Nt head, which in the current design

exceeds 30 kHz. 8. PAYMENTS The net page system

provi d&saPRieftiop feast it inienqran t distingwith betheen SetRegs documpsifs and netpage forms.
B_bkﬁiinhﬂbtﬂoﬁatﬁi iirited QﬁtMmQ:fon a RWthsGﬁﬁmanS bty WeHMhSean B ¥esfll by e user to
(rjel 1( %/ gmztlnrc]n? orusgxger thse cggnp)fa a (ﬂ%og ro be él\'llx%h dggnlili octut%ents also

inc regul-ar i°f 1 roh1u9 f Mpani es for

scetﬂwmpetsﬁelétmha@ be filled tﬂrbb’ thie tspr. Tlgamowdmhf srsetnep;h odpta inpTmechanism. It
Rialsh u&aNtol d%'ﬁhg&ﬁl@ betwdd 6deatnS Rk BontalAGreAbBE infdrPatibBMR dBcuments which

.Th ! |
B SR P Ao THLE FHEion PG et Ly fenrc documents
wey b presprigfed ublisationd such agmapazinebspidtat tdwe Stgdyvr@memsmﬁpos_ters encountered in
%PHI&Q\%TII'OQM &A%%M@T tngﬂiugaﬁhexm Etff)éhﬂ)tﬁ]@ foHmhcountered in pre-

ection Q
e A AT I L R G r—
feqelstc Asaspetifia tioctrnats tasd Gets agkooumatin tgeremte on ey gy @tpage printer in
feﬁﬁzﬂé to BEr dQGsUBEEe A SR an&nénla Qocufm&H 5@5 QQEhQﬁﬁﬂmpw&gr-speclﬁc

button on the source page. Sone conmand arrows are
?%ﬂﬂﬂﬁ9%H”WFPW*WﬁWFlﬁP3 commands separated by sl ashes

("/"s) esql) 0 d Ingah pa?%:getztc? gta usacla%1 e%ée ﬂoc% Ct Elghe etscgb%lgy dbstract page layouts.

conmman a uses unme n ] ) ) ]
HPaen eyt max|cornin HgFPupdnds P egentso Pt Mbiclbay a nnidye style t differagtipte it from
tBOSIFRNAL sacrwmy\mgdretmymasya&wda kel idfMARion 9ﬁ4f\faﬂdblé fdformation 995, mput fields

%I & tﬁxrﬁaag gl‘&%{l% 7% %aéggn s e 55%98 an% Cﬂ e‘é text C?r fﬁ'gn?'t%{t'ilg(g 59

uis page docu
f or 5. whed@GdeNBRIERe S ebuan mdn@ tnedpw mg@atn[mt.,t &ameﬁsvmeﬂs buplicated

ons.. Whi sed by the user to
,sgaﬁggg%?g? 'msmﬁ¥%¥%% ‘ﬁ*@?“@ghg%ﬂ?ﬁer acti on.
Fornms, in addition to behaving |ike normal docunents,

o2 SO  proRinas OsieBPMbodll €l ds which can be filled in by
the USRE payl bRl AdefErolviGromalofi Whibers ity
meen

mechani sm I's al so use to distinguis
docu rrmathsmmh BGthasC@lﬂﬁqaé 1der§lf1 @dl «Cnainé) fEAdh BBt S0A Rrelated to a particular

bﬂ@:cééﬁe&f Has Md% er 89\%1&' %un%q\tlz\?e eI sgorl])e 0 CI fd cxﬁar%‘ﬂera'l"he customer id

articular 1 nteraction e user n
65p§pthf gligg idofer thexapplipation 'GET&%@P\P%O“W&V %eglfsta@nmvm Eagh customer 501
rgpbbkéinis @ PaitiEUNS nEpagd1usASB0NBYBE bil@SA S€tbdgle Bder $00V\6n tBd RHvel BanB) can be the

@Q%Sﬁkﬁélﬁgfggagers encountered in public places.

e pre-printed, including, for exanple,
S u b s c rfmtcas%exfsat HYS 2 BRGP mtyefea Ghethblis Bd4Srith e billt:Sfhe name and description

i.on urse, alsg be generated
"?“hmer ‘ﬁ')f s %‘)’/m % ﬁ%t‘sgzé‘& °°§’Pﬁpﬁ‘t%g’g nqfrgee Uy 8 hse to user
r equ e%&c‘ﬁ bxll%? lis é@&&édf&l& &Q@&%ﬁ&ﬁ o@rtglelf ahBs aelﬁrﬁue bill number, a due
égg enerated on the fly by a netpage printer in

Bhuser requests. Figure 48 shoms a generlc

docu erlc f orm 99 e
o 3ot ALl e UL SR, o
Pjth Pdd ‘ﬁﬁ‘ali’tt‘?‘%‘tebﬁ‘tceb‘l’ W@ﬂﬂ&%#ﬂ%.ﬂﬁ?@t@ﬁ&@%nm@wna%hoﬂa her

descr ed b bstract ayqu | a out

contah@ A ”ﬁ?Hﬁ?mg? éfgﬁgﬂ?§m“¥3& g%@% %gﬁémhdm
the pprcit sedde W@pmermwfr@mgemw eorpal BET frotenad. t he ot her S.

shown in Figure 49, these include fixed |nfornat|on

994, variable information 995, input fields 996,

command buttons 997, draggabl e commands 998, and

hyperli nked text or hypertext |inks 999.




When a user interface flowis broken up into mult iple
di agrans, any docunent which is duplicated is shown
wi th dashed outlines in all but the main diagram which
defines it. 8.2 PAYMENTS OBJECT MODEL The paynents

obj ect nodel revolves around-&-biller, custoners,
bills and bill paynents. Each biller 500 has a uni que
identifier and a nane. Each custoner 501 is related to

-a particular biller 500, and has an identifier 65.
i ch e i R G HPRETE DL 85 6 w5 BT PR G i ved o make

Piyinéx becordifigto GheSoRMEfrotbdd] bebier the billee aml thelrsacquiting bank phigstitution which
i.cat . as allocated by a registration
E‘a%&lLs the%&r&chgh&%gé’nt c§xg e.5 01

server. ust one represents a particul ar

net PagendHitFayRAR cha datn Bitoheh Fighe Bt page user 800, on
the other hand, can be the custoner of any nunber of
billets. Each customer 501 has a history of paynent
88t hodBaYMeMTsWIsEmINTEREATEI | | er . The nane and descri ption
of a CHSLGKER be Ehivered &Sa fsér@iactijne theliehetpiagepriarér, driey be delivered through the
correspondi ng net page user 800. Each bill 502 is :
BTBARPESTE i t h one customer and one biller, and has a

uni qu eAWpchil bR S67a in@lu&iygsect@ﬂteﬁ;lainﬁg the BetAll@chagR B0Y making up the bill, |

Each bi|T paynent 503 has ue nt. nunber, the

5.0 e ¢ A TP 8 e e P PR oo gty wed

pago@t pdthop A ip@ical bEETH0M ib shoypay Fieunes 5588 Shas associ at ed _

with it a paynment method 504. When the SET paynent ,

et hod THSOE pekects 8 agyment Fsd: OB 2 F6 T BPYTIER: Ko ﬁ&#fgﬁf PaERn signs the

B2 wikh tiitl @lpaOpen, tahiEprése the kKlay Newecbuttan. The ker is gmifieit by the netpage pen 801
ccordin o.the ' -57- Wen the

%?yaﬁee"ﬁ ¢ ag%%l%ls' %&'ﬁ% %%Aggléff(}%?gm% %L?Q(gq lh.lsé ed, the specified

pay e N me Aeih1ibkS <RI Borkn® BB & rP@@BNt according to the

normal protocol between the biller and their acquiring

bank OWnhdnlifiphyiait is@bmphdad aHaymelcRechipe $08 fisipeintpia astshawy lincHigure 54.

paynment card type. The Bill Paynents class diagramis

shown Thq Bitf Rgymeat usgp interfge SovrasENTEgWSEHR | NTERFACE A

bill may be delivered to a user directly to their

et printer, or may be delivered through the
Q%NFE%%%post al. servj ce. 507

e. Atypical bill 5Q7 ,
| ncl ucEE PRS- dUpIBh S T AP PG T e g o
spiGic miggrmathve binledipiehtd. Howdvéreit widl tbeibppmeimedrbly thoseekiligidn thiyeelevant fields that a
RAYIBN e LR oSIALS; diff8e Birh thoB bRQfidaCdeltdlRa, vAl biksShll Pihird iEspirit and

customer's previously used . paynment t hods. A typjcal

SH99F of Wpypresens oy, estpet et eieiond It oesRieni i g ipnded o be
Ignittdptis specipagmbedimentsalesdribed fn thernresent speifjration, jup|uding docrgents| incorporated
HeroQQefH&x@éjas EfkopRAY TRAbope SHitHd R¥entittAs onfyQniRd¥y it atkiabiRi Elaims.

net page pen, and presses the <Pay Now> button. The

user is identified by the netpage pen 801 they are

using and the signature is verified from net page

records 818. If the user clicks <Reset Fornk the billi

is re-printed. Wien the paynent is conplete a Paynent
Recei pt 508 is printed, as shown in Figure 54. The

Bill Paynment user interface flowis shown in Figure

51. CONCLUSI ON The present invention has been

described with reference to a preferred enbodi nent and
nunber of



specific alternative enbodi nrents. However, it will be
appreci ated by those skilled in the relevant fields
that a nunber of other enbodinents, differing from
those specifically describeds will also fall within
the spirit and scope of the ﬁresent i nventi on.
Accordingly, it will be understood that the invention
is not intended to be limted to the specific

jments described in the present specification,
i nct udi ng docunments incorporated by cross-reference

12S AP 9 frleRablink PR ORI Qhe s&&kﬁhcbtﬁbﬂ@rﬁgi on is onI y

lslysr,nt te% (g% %R"ﬁ'ﬂ‘?ﬁt’ %{gﬂ (o E’gay%{ll?c m’B% Tm{%)matl%nﬁeela S%/to f‘i reﬂ\{ested payment and
codipati igdicagye ofanpdehtity efthefbdk anppfiankedstiye refsrenca pejetiof tewill, the printer being
Rhdold & é}m i J34el gatd ﬂrnﬁgrg@auog;ﬁve feloflnt Hfack:0  requested

paynmen coded data indicative of an jdentit
Ehe. bieh fsirenstivecpioe seins ghvee LT iie erdigrte B %ﬂé“d‘““"g data
ehrohéd,by t3st Ririe Bf tRY ol idig) the @BicARGRE bixg ififchtive ofttitadegtdylefche bill and a
posatfon o}tpe Ienglttr@eg'tee.qe v§8rﬂQB llvagd ink on the surface; an
rare ve optical sensing device for sensing
the c edwuerav%rmsfer rerswmth? iadiepting datp tensed tfa(ghedgfxgg deyicesp) ﬁfé?jldemlfy at

I%Y( oﬁ’etpgxlaﬁ@&t’elaﬁwmé’ifeq&mfp@ﬁﬁx&d data, the i nﬁl cat i ng g

at a ive the jdenti.t e

a posi fff“g'ﬁc °°9 cd a“?e'ss“(‘éxr’rés‘%?i ng ta(ﬁgee{/‘c’(él“clzcctem < %on% mJ?é %Ld&g structures
alpd ¢nf pr ramdvaaabwnrp ertasy whospig aiclpastfons ﬁxp@aer@rtwwgretlwmg wherein at least one

dx%@&tsﬁi{agre dsalnaaxﬁ snzad dhyosédhle thS @Jﬁ@i oF ghedﬂg/ b{d6whB1@in 34id &x@ structure
i denti f st _ope par a |ngtothe

°P%Hé%?’éﬂa“ﬁ'b§}?‘?§ﬁ‘t°xwwa°§?°ﬁ éheéx SdS%&C data is encoded

in a target structure including one or nore fixed
Aar getl‘hesgygtéﬁ? LR 1 “ﬁ&qn Aar Wast BRY fEraM@driréddh@ odfd réquested payment is

areas; Wherein at |east one fixed target structure is
a&“r‘ﬁ"i‘fd"“‘%‘?é‘r‘@‘i"ﬁ“&f’ theddst one fixed target structure

is an axis structure di sposed at the center of the

3 I ng EH;]e systeteds %largl lswﬂlegm%l %s&&“&n%%geﬁp&LQ':@&o@Bem relative to the

orlentatron el enment extending to one side of the axis
bijkusipgat lgpsesomoof tEgededdadt em of claim | wherein said at

Ieast one paraneter relating to the requested paynent
4IT$] e sy Se? sCste‘Fflnt % glal}r’n\@'I lt %ericm \ﬁ%@é&gﬁ%ﬁ ec%rgigr% Sd%gn reg%%{ﬁq% Kllen“@?’Of a person,
tlawpmgeusttmrem ehe idatasregppsiing e ridentitedf e pejsan from gy %’“S“lgrdf"l'“ and using
thisth Bighlidd the RatiticaddPEhod lebsh@ie pofiR@r. dat a. 4. The system

of claim | wherein the sensing device contains data

regarding the identity of a person, the conputer
Ssyst effhe se@i ofichin 1 wbergimsaidl at deash prdipprameten ef ‘F‘@I@ﬂﬂe?“tdy’al@fc“‘ is selected

ﬁtoﬂ%xe%ﬁ)ﬁpﬁcgmpgsﬁrgm def¥R p§r§1§k§:¥ &ghcdﬁﬂds@@paﬁﬁbdt, zhlﬁ)btﬂﬁ parztnmeSofﬁlﬁ requested
facilitate i dentification of

P@g}egnaéfxé‘;aramster of—ﬂ&re%\vgetdém?t, oK fmaaf"mn[zatWé"fa’é‘ tﬁr o‘i‘ the rg{ques[ted payment.

| east one paraneter of the requested paynent |s

S el eCtIﬁedsysteﬁx{ &t %x}nrsewtgnre&% agtﬁnpafral.rrﬁ!em d@?eq@,gttd palAnent is selected from the

par amet er  of ‘requested paynent, an option

SEPHP SOTRTSE rqsresrnﬁ &aw@mrés‘teé'& a’av%m paygent ERAN Y FeTHE p Dl o a0
ofifinal 4. r equest ed paynment, or an authorization

parameter of the requested payment. 6. The system of

claim5 wherein the action paranmeter of the requeste

ed
Tpay e e sysemsef|claist Buherainis PHE PAEPSH S LB i y'cest one of cardholder
nhRSpboGént Adhol oadredayampt be made, specifying a paynent
anount, or resetting the bill to an original state.

7. The systemof claim5 wherein the option paramneter
8i s asIbrcwvaameef claint f wherein BeSxt PaprRCtes fS 2gsagiatd (Yith @t least pagygf a cardholder

nRAY SRBbuniRIdNe d carddipibdaeli t card type. 8. The system of
claim5 wherein the text paraneter is associated with

at | east one of a cardhol der



name, an anmount paid, or a card expiry date. - 59 9.
The system of claim5 wherein the authorization
paraneter is associated with paynment authorization.
10. The systemof claim!] mh$%e|n t he sensing device
includes a marking nib. 11 e systemof claiml
wherein the sensing device contains identity data
which inparts a unique identity to the sensing device
and identifies it as being associated with a
particul ar person. 12. The system of claim.|l n

% he pripptsestem 8f glaimg § gugrein oths, ra}“h‘i“zac“?fb PHRRSr dh aﬁ‘écfﬂfﬁ itk payment
ahdorizdtd® systemof claim| further conprising a

dat abase for keeping a retrievable record of each bill

generated, each bill being retrievable by using its
i0dent i Thysystem pfisteimulcherdrein the pansing dgiies inciydes ymarkivg nibthe sy st em
of claim1 wherein, to cater for a bill printed on

[ oL RR0P N1%ABLh U S A58 il 50 wihmpars o i

identity to the sensing device and identifies it as being associated with a particular person.
12. The system of claim 1 wherein the printer is arranged to print the bill on demand.

13. The system of claim 1 further comprising a database for keeping a retrievable record of each bill

generated, each bill being retrievable by using its identity as included in its coded data.

14. The system of claim 1 wherein, to cater for a bill printed on multiple pages, the printer includes a

binder for binding the pages.





