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AND SYSTEM FOR O\ILI NE PAYI\/EI\FI'S FI ELD OF | NVENTI ON The present invention

rel at es geneyabisy to net hods, systens and apparatus for | PCEAHOLOISY 1 Wi th
conputers. Mre partic nvention relates to making online
paynents utilizing suc “m “‘M \lmmmm msyst ms and apparatus. The invention has
been devel oped primaril l.ow a | arge nunber of distributed users to
interact with netvvorked |nfornat|on Vi a Erl nted matter and optical sensors,

thereby to obtain i nt METHORAND; SXSEEE RONGINE PAYMENTS. hi gh- speed

net wor ked color printers. Although the invention will largely be described
herei n W FIELDEORINVENTIONthis use, it wll be appreciated that the 10

LSZ?Q%L- on hsaggglrl% Q%eﬁpﬁ‘wéﬂu'&b m&es 3 'rkéﬁdaEP At&ﬁsumg?ayagg favﬁléégg%ﬂggs,

us relating t resent ent1on I SC

the foll awtlng)rmmtqma Miire gartipylanhyc alta mmtlbn tedateshiy makmgaqnb:he pgnentoutibssg grebe of
the pr sent tion rrul taneousl y wth the present invention: 15

NPA060 1 W&gﬂf A082US NPPA 0US,

NPP013US,NPPC&5 21US, NPP0O22U PO23US L

NPS014US, NPSOlSJl[J%’: Rt Bé*' Kstges é‘ﬁﬂ%‘ﬁ%‘% Qe R gumber of distibuted users

NP8028UStNEmﬁﬁ&UﬁmBhHQbﬂSdBﬁN&&wﬁnBhN&&MSJanNQA&Emﬂﬁl&h@mdhﬁ&b@ﬁﬂf@ﬁﬁﬂf

t hese co- end ications. are |nc ora ed herejn by cross reference.

Enoh app MERENGAPROS] GGE SF degrdiath FERatiey Ry CRst PHUgEe Al otg | |

be repl aciagenlign WiElafRIy RSRedHbed GerkipWikhWbRtnad/Ri thid kike; it WilllYeQpSrefiRied @ Sthe
and apparatus relating to the present invention are disclosed in

syste
t he fgﬁl dRysRor 5 npEtherePylimst i cations filed by the applicant or assignee of
the present invention on 25 20 Cctober 2000: NPAOL1US, NPAO31US, NPA040US,

NPAO46US,  NPAOS3US, NPAOS NPAO64US, NPBO06US, NPS004US, NPS008US,
NPS013US, CM@@ ABBé?‘Eéﬁabﬁ)zus, UPO3US, UP04US, UPCSUS 30 The

di scl osures of Nlaémrmﬁiqd&rsdﬂmgs aPpbpaats mhs'natoehé presenpioyatiedl atealiseiosediy
crossrefe .Fach ap Ii ar|I dentifi by its. docket
et o e RN R I PN

Vari ous rmmtﬂmﬁmus};'y&tlﬁhstSBﬂt'mp@mbmt us reI ating to t he present invention
are disclosed in the followi ng co-pending applications filed by the

appl i 8ant NPAOGIEIS| gNNRAGF1US e NPASEINIS, i nNEADR21TS, on NPBOINRISSe pNPPDEIUS2000:
W O 112/NHRASSS, 2_NNRRODSUS, NRPGI PSS, NRPEABUS, NRPAIAMNJS NPS014US,

PCT/ AL101WP30SBS,L TNESGH7EIS| 0SNPSG18UMS, t hEPS0Z20rSpentiPSoR7arsp| | GESOZRUS, ar e

i ncor por aNpTOARESEI NBINO1TSPSs BRfG2USNCe. BEREBUSAPP! Boag4us i s tenporarily
identified by its docket nunber. This will be replaced by

20 The disclosures of these co-pending applications are incorporated herein by cross-
reference. Bach application is temporarily identified by its docket number. This will be replaced by

the corresponding USSN when available.

Various methods, systems and apparatus relating to the présent invention are disclosed in
the following co-pending applications filed by the applicant or assignee of the present invention on
25 20 October 2000:
NPAO11US, NPAO31US, NPAQ040US, NPAO046US, NPAO53US, NPAO0O59US,
NPA064US, NPB006US, NPS004US, NPS008US, NPS013US, NPS024US,
UPO1US, UP02US, UP03US, UP04US, UPO5US
30 The disclosures of these co-pending applications are incorporated herein by cross-
reference. Each application is temporarily identified by its docket number. This will be replaced by

the corresponding USSN when available.

Various methods, systems and apparatus relating to the present invention are disclosed in

the following co-pending applications filed by the applicant or assignee of the present invention on
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5 the correspondi ng USSN when avail abl e. Vari ous net hods, systens and
apparatus relating to the present invention are disclosed in the foll ow ng
co- pendi WO 8APR%Tations filed by the applicant or assi gne@CHALIWEIFEH esent

i nvention on 30 June 2000:

NPA014US, NPA015US, NPAO22US, NPAO26US, NPAD%8US NPAO41US, 10

NPAO50US, NPAO51US, NPAO52US, NPAO63US, NPAO65US, NPA067US, NPAO68US, NPAO69US, NPA
071US, NPAW@S%WBO@B’(A@?—N@BOOMWESOSUg,’lNF‘PUSQUS, PEC04US, PECO5UUS, PECO6US
, PECO7US The di scl osures of these co-pending applications are incorporated
herei n by crossIBer difdesures eof Ea@hccapqmﬂhmaztnpbwtibr& trenjnosrperaley hiethin by fdresd- by

avai | ab) o Toeeoken ke Ralll s okl BERShed bl BoC LRRRY 1A (o PREAEER Y,

i nvent |50ntl&roerrehpenﬂmgﬁﬂsmmhtﬂna/aﬂaﬂlé OW ng co- pendl ng applications filed by
t he applicant or assignee of the present invention on 23 May 2000: 20
NPAOO1US, NPAOO2 UGNk AmOhbl, BAGHI abiBapia AR 6itiddRANS PeiSse NMARARIHISUNRAISR W NPA

010US, NPA NPA016US, NPA017US, 8US, NPA019US, NPAO20US. NPAQZlUS NPA030
US, NPAOBS%@ZfRENﬂ%%pr}Q@?B% R@ﬁgp % ‘HPB%‘Q T\Pﬁée%% UhGrSERREREIRY SRENDOM US,
NPKO05US) BRIaRI208: NPMD02US, NPMD03US, NPMDO4US, 25

NPNOO!I US, NPPOOI US, NPP003US, NPPO05US, NPPOO6US, NPPO07US, NPPO0SUS, NPPO16US, NPP

017US, NPPOERAIS11 S0 BFAB1 HES00 3R 03P66 20 U A0S 1 USTPIIARORUS, RPAGAZISS, NPT004
US, NPX0! bBANBNTS) 3 USEMBX008 US, NWR(BAEES, NRXQGeAUS, NRPAGHSSS] J SRbociid2US, M
0US, MI 1 INgSRolBiud. 2 UNFMbedBs’S. WPMHJSS% NPA072US, NPBOO3US NPB004US

M 15UUS, Mighdstid]4 7 tispyisiad)S, NiioGs M) 6 3iiss b0 4 USERAYDEUS %@gﬂ@ PAKO7US,
PAKO8US, PECOI US, PECO2US, PECD3US The di scl osures of these co-pending

appl i cations ar erjengigdipareat §dmBer @d ﬁbnmﬁgc lﬁﬁé&%ﬁnsr %feeﬁl@é}ﬁﬁatgg%ﬁnfg9g é&sgt ion

is tenporarily identified by its docket 'n ere C
the cod esgfermuiienBachigaplioptiemis separiorasily identified by wodgckey num@grsghxsanm@ﬁtealalchlm

/01; 30 BA%%!?%&%J@N%E@&&W@ or invoice is conmmonly received in
hr o

paper formt mai | system To nake a paynent, a paynent section on
the bill is typi i |I
Alternatively a fﬂolwrr?%?%igysgﬁ%gﬁgl gﬂ{} gﬁﬁﬁgﬁﬂé@%gesm 1&@&1& Jtnl (?Ed%gd i
paynent 5 theyfolleveidg co-pendihg applicatiorerfilest by the npphigad opasyigeeetof mhet ﬂmdnt invelption omay
al so be Pak gﬁg’)éogdw ng the biller authority to directly debit a bank
account foX ull due ampunt on the due date. Bill paynent is also

i s gl

browser 1Q L Rr €. It %h to
combi ne }‘ Tt ans ) g t's. oF
| NVENTI ON pr ventl 5P et hod of
enabl i e ntCof Jhid th *of Hing a
per sor‘l‘:'{% Y 1 QBRlal i ng il eq &d “Baynent
the bill i g ta f t "'. PP and of
at | east re I O el er
system i g o‘g?(% al?néﬁ( 0 ity of the
i on HUURe serM Y deV| M Pgsatl veMﬂi" P e 14[{s‘me sensi ng

bill apd &
dlew cgb Paced NF4Ls: operl\é{"i7 S posi TSy el at YHEUSy theMI!)‘$ s sensi ng
t he i ndi cé’ Udat a FdSi%RYSat  1THS0USome RAKIHS: ¢ o dRAKRHS; a?ﬁpquEntl fyi ng,

in the cor?ﬁ@p S’syst@ﬁ% aH8 from the indicati ng data, at |east one paraneter

25 relating to the requested paynent.
The disclosures of these co-pendmg applications are incorporated herein by cross-

35 reference. Each application is temporarily identified by its docket number. This will be replaced by
the corresponding USSN when available.



Preferably, at |east one paraneter relating to the requested paynent is
associated wth at |east one zone of the bill and in which the nethod

i ncl udes WQBH#29%yi ng, in the conputer system and fromt hePE€BANIBIGS | ve to
whi ch the sensing device is |ocated, sa_ig_at | east one paraneter.
Preferably the nmethod further includes réceiving, in the conmputer system
data regarding 30 novenent of the sensing device relative to the bill, the
sensi ng device sensing its novenent relative to the bill using at |east
some of tRACGHRABAUNR 5 Ppreferably also the method includes WO U2/.~29SS
-4 PCT/ AU( 11/ UL SStill, stetamerityr hgplci: iy cbhﬂxoﬁlyrrmmed inpapérefoinathtough fremmdilhgstem.

t hei t tial t hi t , | f
- par anet er 1GmnA PPURTEGRAmE e on i S S SuBd g 67 e i rascn e
provi des ailkEbyWsiL Hitetiaatdly ﬁlelunﬁw&rﬁaldqfsm@Ialtélsphoﬁér@ymeﬁth?gtem BNl P iefie

steps qQf: 5 providing a person with a bill containing information relating
to a rgqu@?ét”@ﬂ“ﬁ%@r?éﬁtherﬁfﬁ@“ﬁﬁeﬁ{’i‘)mq“h’ﬁi’thﬁd coded data indicative of at

| east one paraneter of the requested paynent; receivin in a conputer
system data frdhPHl mashalsnbe rasl braving gertilles gutbenty tca@uqcaaéebnmql@nbaq‘acamf@rr

and regar ¢ie'Tan FRVERRAL oithe bii&aagensi ng device relative to the bill, the
sensi ng device, when noved relative to the bill, sensing the data regarding

sai d at |east onguRRyARRL R aldss poGibR! udifAsH otﬁneseittep@tnetmyse&de& tﬁtatr@ereetd
generating the data regarding 1ts own novenent relative to the bill; and
i nt er pr et UHEZING @ eonventioRplusssens yad dieyboged-bhserb vempiier eisterth @nd dpisinalg briwserc e
as it qeel el 0 said at | east one parameter. In a third aspect, the
i nvention provides a nethod of enabling paynent of bills, the nethod

including the steps.of: 15 providing a person with a bill including coded
data indi ¢H %@rof an identity of the bill; receiving, in a conputer
system data devi ce.regardin identity_of t rson and

ma sensin an i
regardi ng the i dbRtd™ Jeﬁtf ﬁh"ep’ﬁﬁnf ‘“"F’ﬂ'é’“sf‘eﬁ ep @gwtﬁ@s efampat?ﬂ Y‘fg oFRBanga; o
regar di ngohh pagi@éiitd.ty of the person and sensing the data regarding the
identity of the bill using at |east sone of the coded data; and 20
identifying, in the conputer systemand fromthe data regardi ng the
identity SUMMARYADEINVENTIOGNe i dentity of the bill, a requested payrrent

Prefergply the Gﬂﬂﬁgx‘?esgﬁttl dilntﬁ% %&d%sng'l £ ﬁI‘s e&fa ﬁEth!xF @énagﬂ% ;f&gﬁué}{{%t %{l

t he requested pay |nc es recervin e Co

system i mhti mehadripcladingthé stepa dfhe sensi ng deV| ce regarding said at Ieast one
paranmeter of the requested paynent, the sensing device 25 sensing the

i ndi cating dat a previdigg apers@asith sbiﬂmonthintdgénfonnmm chidting td°a efjaasel pyymsens the t he

met hod in receivi .0 I he.conmputer t romthe sens
devi ce re%alirjlcfﬁldm coae\é dn% igic tv%"%%’h%l?t‘gty g@%?g?é}} gt#%@“ £°6° fﬁtgée |Ime{ ?‘ﬂe
sensi ng dehwi ke generatl ng data regarding its own novenent relative to the
bill. Preferably, in any of these aspects, the paraneter is an action

par am&er of thereceaqngsn edca%@upayymb,,mdzbamgetahcﬁﬂom racdensing gevidef :egdrding the n
t he conput er .Sy erati in res; ect ara

Pref er abl ¥ et“hté' ﬁt{erﬁélil. a[bdaar PR P ?g\e S‘f’%glg ‘Xle %39%% t?lf’ §£I§‘B$ g%tm@dwtler“om
t he placed in an operative position relative to the bill, sensmg the indicating data using at least some of

the coded data; and

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

25 relating to the requested payment.

Preferably, at least one parameter relating to the requested payment is associated with at
least one zone of the bill and in which the method includes identifying, in the computer system and

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

Preferably the method further includes receiving, in the computer system, data regarding
30 movement of the sensing device relative to the bill, the sensing device sensing its movement

relative to the bill using at least some of the coded data. Preferably also the method includes



group conprising requesting that paynent be nmade, specifying a paynent
anount or resetting the WO U2/-1295 -5 bill to an original state. PCT/A
1101 /U ¥63024295%8 fourth aspect, the invention provides aPSystUsmif3

enabling paynment of bills, the system i_n&l_udi ng: a bill containing
information relating to a requested paynent, the bill including coded 5
data indicative of an identity of the bill and of at |east one reference

poi nt of ideutiflsing, in theepmpuges sytane pudsiyern &y Peyementcheing ah deastiartiadly iwidindatteast r om
a sensi ngglehe Gt ok oh _%Jtéfio_@gle%qel‘lli& a?,lqlgﬁ' paranmeter relating to the
e

request ed paynent, the i1ndicating data ng 1 ndicative of the identity of

the bill and a gogi S.Etj:o(ﬁﬁtaﬁéecl}, Efgel ﬁx‘%&ﬁfog%r&ﬁ&ék %emétg&f;%’f %ﬁ%gfir% é@ﬁng&'éﬂ t%iﬂé, Nfe

*sensi ng devi ce sensi ng cating data usin eas € coded
data. 10 mmthad inchding dhepstaps of:t he i nventi on provides a system for enabling
paynent of bills, the systemincluding: a bill containing information

»

relati fg to a r eqvettgapgrsonmetita bitl kentiining informiation refpting teairededsd ipapinang tthes e
of at |east one para r of. the requested paypent; and a.conputer system
for “recer TGSy A5t fte Buice'R gt BbRCer® Pal VT e Bofieelba IR "o 15
parameter and regardi ng novenent of t ensing.deyice relative, tq the
DI and for | EMBER HOTOHIE YRR TP AR s ehulhe B Tegst Sne
r e: ates t parsmdﬁ:ek iﬁi_“dl rlbgiﬁlﬁtlg merﬂﬁiﬁ Y if dﬂieed’ensiﬁé”l&vg@ elatie lﬁ&ﬂé B'TPL thatrefikinpodeaite,
relative to the Qill, sensing the ta regarding . sald at | east one

bar et or el fgvedreliines Megile staneqe Gotfee tias S Aderh e arAyT DS Hdpas

r egar diOng sdrheSof @i cotd@VdIEANd gedr@ing\i: datr reftediby Itd owil MovenfeniielhtinsBQES bill 4@

i nvention provides a systemfor enabling paynent of bills, the 20 system
including: a bilihtedpfeibpidh fig: aPedr Saien, baildlineMnerCofahe Shsing @dlidelay itGElate &
bill; and a ,conputer systemfor receiving froma sensing device data

r egar di ngSdhatleastRnePgrapetef-ne person and the identity of the bill, and for
identifying, fromsaid received data, a requested paynent, the sensing
devi ce cont ai ni A% 2 thizd papests rthey iventiog Rrpddssqe fethog ofrenpbling aymen of hills dbgsi ng
the 25 dajRmbedrldingdhd psheentity of the bill using at |east some of the
coded data. Accordingly, the present invention provides a systemand a

met hodgwhi ch ut igebZ@Re PG witld Kill iRiding BRI o iRdicdRE BF ACbdiy Y thdwifl;
conput er system Whilst the novel net hog and system of the present

i nvention may bgeddpsih kla CHMMRGHUAR dMalftorf a Sl RleGiOIRIEh@Ing SH SRy dfthéd

particularly preferred formit iS desi %ed to operate over a conputer

net wor k, Beréen and regaeding theridentity ofuhehills fhegensjng defjise cortpining thi davbreaerding the
surface dlLs0.et Yoo Yhd Rk ryct . o Bl I

arr angerrerrﬁit hﬁt?] he l}e(a)dr‘]'r%olﬁsi1 d?@ﬁoggﬁ dg% rg%ag%?é_%\g?%eﬁlgl dfg}ﬁ%hlﬂaugfnggggfgst or g R{a

| i ke whi chtheltadedidata; swded data printed on it and which allows interaction
with the conputer system The coded WO 02/129S5 -6 PCT/ AU01/ (115311 data
is det8ct abl e priddntifying, in thp cemputar spstenh asii foash the dotatregariiing the identity bf the person
spectrum % . i i hi ne-readabl e but substantially

i nvi si bl ealﬁ(i(}ﬁ% ﬁgxﬁgﬁgﬁkgggékéﬂﬁés%d@?%ﬁ%%y al so include visible materi al

whi ch provides i t| . i i of
the form  and whicRegn befaded duls S ;HER.E B bRaR BR: pERRLEF o HABESE
posi ti on wpaynent, rad ted exethotl indudes debeivingo de thedmimputer system, indicating data from the

sensing device regarding said at least one parameter of the requested payment, the sensing device

25 sensing the indicating data using at least some of the coded data. Preferably also, the method
includes receiving, in the computer system, data from the sensing device regarding movement of
the sensing device relative to the bill, the sensing device generating data regarding its own

movement relative to the bill.

Preferably, in any of these aspects, the parameter is an action parameter of the requested
30 payment, the method including effecting, in the computer system, an operation in respect of the
action parameter. Preferably the action parameter of the requested payment is selected from the

group comprising requesting that payment be made, specifying a payment amount or resetting the



‘the forma

-

. descri pti §Rre

The system al so i ncludes a sensing device to convey data fromthe formto
the conputer system and in sone instances, to contribute additional data.
Agai n, tWMeO8Z#IPNg device may take a variety of fornms but PCI/Aroefessabl y
conpact and easily portable. In a particplarly preferred arrangenent, the
sensing device is configured as a pen mh#éh is designed to be able to
physically 10 mark the formas well as to selectively enable the coded data
fromthe %ﬂlrtmoﬂgiealrs@m and transnmitted to the conputer system The coded
data then provides control information, configured such that designation
t hereof by a usdn actuglesspens thevipvéntios prayidee acgyptbimefdr emblifye payofehwal Bills,ubai ng
on the Cogﬁ%&fnclﬁéﬁ% emor network. The nature of the interaction between

€ sefising device and the data that '15 . each contributes to

t he conputer syst .vary. In.one, arrangenent,. the coded .data on the
formis indicat iav%mocg%ﬁléngi %'Eoﬁlin e rg%ag{l%go g(S?W%‘??dp%fneﬁtt ﬂ'Ieceiba\’g tmcgﬁig‘g ol

r ef er eBcedgoimdicative dffaatidehttyrof tHerbilhmmit diat lessrbRdiefdite pdiltef tiRrbil;iane! udes
coded data which is indicative of a paranmeter of the form whereas the
sensing devi ce iascopfpltenbystan fop rqeivitigdedicaing daR vtk Sdsing Se @M ol RMATIHAL at
relative Eo that formtq the conputer systemtogether wth coded data from
the form "5 PEPUGIER a‘&}grtaﬁ‘&g%ﬁwtﬁd PRENIG the dicatipg dage being dicaliePidhe a

whi ch at i@asy dfdBbilf hifiSa HBEHdO6Mhe ABEkidEevERNEIale: HOME BAILIRe H8SigAEHcL O
provide, to the conputer system data based on the form coded data, and

al so on dsfrsingMedndicating dptpjugiag piteast some oftheicadeddiat®; ce. In a preferred

arrangl ment, the system and nethod al so enpl oys specially designed _Fri nters
to priltt the forma ffth @prsct the wention frayidescad system fareenablingopaymprirof Wifls, tthe
conput er gyednfitiadie25 are designed to receive data fromthe sensing
device. As indicat eé above, the system and nethod of the invention is
ideally suited tOpfRSh@IENDO] ; ' BB 4 10 ers
are fully integrated into gt?}égﬁﬁg?dv?\loelﬂmggﬁao glﬁl?qtg\%u?jo?{ngtl ng (1)?&'{3?@0 cgoggﬁns
on denmanddinindgatyse of@t least ong pasungtercpf 8fe reqestedpaymentsandg a mi xture of

mul ti caast and poi ntcast comuni cation protocols. Accordingly, in a
preferred form a ¢nmpyies seatem forvegeivingndaty Eroinchessnsing Aeyike regriding stid atsled0 omhi ch

use aBaPgiraAd ' far. eSSt S j ovi des
rany” SEonPhaas: BELRRSHE il 3 e Bhifk SR SR T, U B BIAYAEE o
of paper #aid mowemdnt of the wndik devigead it wlatisspbad atdemit orequrahetanfibs sensingdevice,
Furt her, ] i.nf or | is.easter to read t.han information displ.ayed
on a conpu %@&ggerd ergl . ve{sgﬁféegé\;ﬂé’rsf Do d%%’éegarﬁgltg S?lg ﬁﬂg?ft Bréetgaéa'n?egeg ,‘IS‘B%% lf)%t
read in beonghof the gided daya andodenarating thedaeptegardinf ite ews mobvérienoreldtivetd thksilland i s
portabl e and di sposable. Furthernore, the WO 02/ ~29SS 7_ PCT/ AU I1/U1S311
system al | ows fdn aheirttl-adpeoni thg irveskidnaprdvides & isysgerh Gorbanablapt puysentdti s, the
affor% gryes’?etggﬂj%l%i%h_ness of expression than input via a conmputer keyboard

S . . . .
and nouse. d&nt invention therefore provides a novel system and

met hod for enabl ing.the. payment af .a bill anline i.ng yse of novel
surface int erfacaebéﬂugm%"&ﬁ%ﬁéia@?@%anz %3}@&3%@&%‘@1‘1“ OF DRAW NGS
PCT/A U01 /(11 a30 Preferred.and oth enbodj nents of the inventian wi]jl
now be descri bed “WRPURASY G f]oéﬁecle’lvfﬂgtet%%aé%%nﬁgwfj‘hg a regardfpg and ‘?ngﬁc(gt{“‘o
t hF a_ccorrﬁfemgu'bmgi dicaidemys , of :tl‘ie Wili, cind 161 @engfyibg] &gﬁa_ M%Elaiv'b& dexh, & réSdiﬁsted
rel ati onshi etween.a sanpl e printed netpage and its ine page 5,
descri pti 8??5“‘*1‘3?’ g ssnsing VnE§%‘H£WH$ fll?ch‘?faé agﬂn?at%p Fﬂeéﬁ“é{é‘? B’Sﬂ?e‘lﬁ%‘% wgéﬁnsalg the
net pa@s pdita rexardéipindidentity BL BE billisiA@ B AL sAROT (Fdod&l dataNd a net page
application server; Figure 3 illustrates a collection of netpage servers

and printers i ntAdcoRRpBS tiethrote idveRBbNEYOKidesd GHER aftd b Snethod GIMEIIBLliSes\Un€ Wt Of
a high-1Ievel étruct re 1oJ‘ a printed netpage and_its online page 10
T raeatg o @teéf‘cgvgawlt’@/PéW’E‘H‘EIVWﬂ@m-a“Q‘BIFH}B? pevel methed andispsigraof ag;

the present invention may be used in conjunction with a single computer system, in a particularly

preferred form it is designed to operate over a computer network, such as the Internet.

30 Physically, the form is disposed on a surface medium of any suitable structure. However,
in a preferred arrangement, the form is disposed on sheet material such as paper or the like which

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



Figure 5b is a plan view showing a relationship between a set of the tags
shown in Figure 5a and a field of view of a netpage sensing device in the
form of AvQerpa§e pen; Figure 6a is a plan view show ng aRCRIAUBIMEBI Ve
structure of a netpage tag; 15 Figure 6b.is a plan view showi ng a

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

vi ew of a netpage sensing device in the formof a netpage pen; Figure 6¢C is
a pl an vi éate shdswicrableamefenabluniye menexchisively nentside the eisthiggspesthmwheraby Enahling it6a
where targe 2 S . adj. - Figure-6d.is a plan yiew
Showi ng-t heve PRaeSROREe e RSEADRATRL « B 3meh R T ot sy PrBguiBY o
20 of t hevisible shevial whictFpiguides miformbfigLioea dsek,Sueh b thaabplidatiaf orapurpge iofrage

=~

. i d i | ith Fi 8 | t) f
netpage pORTaRY PREh JR ram oL e b s B e Pttt ey | o

~

a per spechidien @ded @aed vi ew of the netpage pen shown in Figure 8; Figure 10
is a schematic bl ock diagram of a pen controller for the netpage pen shown

in Figures 8 25 mRQyskm Ms@ihcRddsla dehisidlg A&ANE 4iveP dith B¥mahe Rri@d the BBHAL&T
net page printer; Figure 12 is a section throg@gh the I ength of the netpage

printer ofYSismydpdingspme msgances, tprontributy additipny} daty Hein,ithysegsingslgyise anay sake a
showi ng av&Rey ioPFos bullGis AHELAKE cdRipabl akNBAsNIP ShoRdsle.9! MEa WaREh :
VO 02/ ~2938 g PCI/ A u(li(iwu P a30 Eigure Slgsﬁ s a det o HfRULAD SRS

i nk car t r PERJECTPTKthe sensing devien igcophiaures asarrenrhicit is dpgigned so bt atlhte phasipallye
print 4y Ofafil e @fn Ll AM0asled: seleb @i eddbld fhe todal BR o B'Je%hli?é " QJF g @
printer controller for the netpage printer shown in |9| gures an 2; 5
Fi gur e 15trpnsnyttedcth dhppgomputst sistemed Thg peded data dhep| pacvades goitr indomyiation, configured| er s
and Menj e [Fyaid i e - Dl ] : | ) ) in
gure 14> b1k ESEAAEERGN Alettalics Aot L NeSpfilh U ol A &
cont r ol | etheschwpnter systethgunatwork4 and 1S; Figure 17 is a perspective view of a
single MenjetTM printing elenment, as used in, for exanple) the netpage
printer of Fi gulbsndtGretad thelintefz0tidh briweenltBe famaang ehesgeasing deviceiaadvtiefdaa thaml |

part an_arrav. of jet TM printing el enents; Fiqur 9 is serjies of
per spgtét i \e/aé:%\? Przt\}é/]s)&?ﬁ ﬁl(\)/ﬁtgcroa Ftﬁgsyts & OPer R ﬁ&n%%‘mégg "?’tt%cec%ﬁdrfaﬁ ‘1’1\’:[‘?) %t i ng
el enent sisondicitive bf the idenity;of Hiedomeandlofiasleast pas fsrick peinvoretatd@dma Khaasther

segment of agewi dth Mepj et TM print head; . Eigure 21 is a schematic, view of
a user cl &9&°urs %mﬂor’f%nﬁg%ﬁ?%geg?atﬁé”q%%s‘é H’gﬁg'i‘\'ec"f\?i Ra{fster P'SF ?‘?'}P‘e}”hwaa?ss
di agram Hegeiising2RBvics iscopsatienmtprevide daw 1@faréing 8N owh aBSerttin@ SlAiNe tothg e 4 | S
a schemati.c view of an a Iicg}téi 041 cl ass di ag}ra Figure 25 is a schematic
view of aTHSORRURE SYS/A ‘%%8’@8 £9def dptg drogy the oy dyyyet gpothsr gmgement; the form
SChenmg0i Cinéluaey e cadddORTRRiED aNRadR AQAHANRE SHmD afd B8 SeiRUeAT i2Rsiphatie 27
is a schematjc view of a term nal el enent specialization class diagram

Fi gure 28Pioyids, to-the peimprtes, pisisbdaty Rased pr: they torm podedydats. And Algo; anday adich

di agram [dedtifi® teSisbofaeeigdrati ¢ view of a hyperlink el ement class
diagram Figure 30 is a schematic view of a hyperlink el enment

speci al i zation ¢ asgefdiretd hdhgembAUIR ShemSard REHEIRIsb CmplWscially designed
hyper | i nked group cl ass diagra 25 Figure 32 is a schemafic view of "a form

ciass di aBfaRs P the forn. | Burthextbesepainters cppaifte pr forrapeyt efithe ¢omputer system and

di agr 28] heGidkiBneddo reteile ARA GBI the sehlsial dbfice® Ad fliflaed SERO! thé BRE Ik ZaHkHAN
class diagram Figure 35 is a schematic view of a checkbox field class
di agr am of the inyentiopiggdpally suited to operate over a network. In this arrangement, the printers are

fully integrated into the network and allow for printing of the forms on demand and also for

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

Accordingly, in a preferred form, the present invention provides methods and systems

30 which use a paper and pen based interface for a computer system. This provides many significant
benefits over traditional computer systems. The advantage of paper is that it is widely used to
display and record information. Further, printed information is easier to read than information
displayed on a computer screen. Moreover, paper does not run on batteries, can be read in bright

light, or robustly accepts coffee spills or the like and is portable and disposable. Furthermore, the



*schematic view o

i

- 10 Figure 36 is a schematic view of a text field class diagram Figure 37

is a schematic view of a signature field class diagram Figure 38 is a

f | owchar tW@P2/é2955 nput processing al gorithm Figure 38a i s PaToditalolsd

flowchart of one step of the flowchart Figure 38; PCT/A W01 |101530 5

Figure 39 is a schematic view of a page Server command el ement cl ass

diagram Figure 40 is a schematic view of a resource description class

di agram Fisgue allows foshandsisivangeriddhand-syitiog teebef caporddtvetsch affrdcireate rithegs af

Figure 42 i LSt class diagram Figure 43 is
ek ea@mﬁ? rﬁg;ug 916\5 oM %lﬁér k%yl%; ﬁlta%ﬁyn

a schemati V|em10 ubscription very protocol 10 Flgure 44 is a
schematic view e nk re ss. di agra

i i he E%Rt {nbémllgn é“ce?e Lfvatqr:g)vﬁ&ﬁr 0 %’Eczpfys{nﬂ} ?]nur e tﬁ%d ?Or °8ab36’ﬁéh¢at iC
vi ew of aphyonent eﬁﬂd»ﬂlsshrmnnqkmgtmoﬂqovalsgmﬁxce idteifdcss.a schematic view of a
conmmi ssi on paynment protocol; Figure 48 is a schematic view of a set of user
interface flow docunent icons; 15 Figure 49 is a schematic view of a set of
user interface page |ayout elenent icons; Figure SOis a schematic view of

a bill paynments class diagram Figure 51 is a schematic view of a user
interface flow for a bill paynent; Figure S2 is a schematic view of a bil
front page; Figure 53 is a schematic view of a bill paynent nethod page

bei ng the back page of the docunent 20 of figure 52; and Figure 54 is a
schematic view of a bill paynment receipt. WO 02/-12955 PCT/A U Il |
/111530 -11 DETAI LED DESCRI PTI ON OF PREFERRED AND OTHER EMBODI MENTS Not e:
MemetTMis a trade mark of Silverbrook Research Pty Ltd, Australia. In the
preferred enbodi nent, the invention is configured to work with the netpage
net wor ked conputer system a detailed overview of which follows. It will be
appreciated that not 5 every inplenentation wll necessarily enbody all or
even nost of the specific details and extensions di scussed below in
relation to the basic system However, the systemis described in its nobst
conplete formto reduce the need for external reference when attenpting to
understand the context in which the preferred enbodi nents and aspects of
the present invention operate. In brief summary, the preferred formof the
net page system enpl oys a conputer interface 10 in the formof a napped
surface, that is, a physical surface which contains references to a map of
the surface maintained in a conputer system The map references can be
queried by an appropriate sensing device. Dependi ng upon the specific

i npl enentation, the map references may be encoded visibly or invisibly, and
defined in such a way that a |local query on the napped surface yields an
unanbi guous map reference both within the map and anong different maps. The
conputer system 15 can contain information about features on the nmapped
surface, and such information can be retrieved based on nap references
supplied by a sensing device used with the nmapped surface. The information
thus retrieved can take the formof actions which are initiated by the
conputer systemon 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 20 interaction wth,

net pages. These are pages of text, graphics and images printed on ordinary
paper, but which work like interactive web pages. Information is encoded on
each page using ink which is substantially invisible to the unai ded human
eye. The ink, however, and thereby the coded data, can be sensed by an
optically inmaging pen and transmtted to the netpage system Substrates

-other than paper may be used. The encoded information in the preferred

enbodi ment is an infrared absorptive 25 inl: and so an infrared sensitive
optical sensor may be used. |f desired other wavel engths may be used or
sensi ng techni ques other than optical sensing; one alternative is to use
magneti c i nks and sensors. In the preferred form active buttons and

" hyperlinks on each page can be clicked with the pen to request information

fromthe network or to signal preferences to a network server. In one 30
enbodi nent, text witten by hand on a netpage is automatically recognized
and converted to conputer text in the netpage system allowng fornms to be
filled in. In other enbodi nents, signatures recorded on a netpage are
automatically verified, allow ng e-comrerce transactions to be securely

aut hori zed. wo o2n2m- -12 PCT/ AU01/ A a3U As illustrated in Figure |, a
printed netpage 1 can represent a interactive formwhich can be filled in
by the user both physically, on the printed page, and "electronically", via
comuni cati on between the pen and the netpage system The exanple shows a
"Request" forn1conta|n|ng nanme and address fields and a subnut button. The

. o g e N o . ~



5 printed using visible ink, and coded data 3 printed as a collection of
tags 4 using invisible ink. The correspondi ng page description 5, stored on
t he net pAY@OH&EMDrk, describes the individual el enents of PCAAUNOpRGe. | n
particular it describes the type and spagial extent (zone) of each
interactive elenment (i.e. text field or button in the exanple), to allow
the netpage systemto correctly interpret input via the netpage. The submt
button 6, for _exanple, has a zone 7 which corresponds to the 10 spati al
extent of ﬁmgFRﬁé@%'Bgmﬁeﬁﬂwm%. As illustrated in Figure 2, the

net page pen 101 Praferprdene otteterhidiments ofthivémions RAMAow Be BésgHbRASbBwaner fHnand
described..in.nore detail bel ow, vvorhs in conjunction with a netpage printer
601, an | HPEMgsKan ﬁﬂ@éﬁt‘%’&‘ ‘6?“??1’????@} SISPRRANY M dEAWViRgs R WhighE | ce or nobi |l e
use. The pen is. W rgl ess ?nd copvnunj cates securely with the netpage
Cprinter vi®'® iﬁd’rstc-"r"é?ﬁ’ﬁé’ £ 8 Tglafippskipgetiyeen g sample grintgd natpagsand fis gl page
‘connecGeddéﬁrime;system utilizing wires or an infrared transmtter,

al t hough both alternatives linut usability. The netpage printer 601, a

pref er r ed Figarem @fa Whididlici vievs BOMhtdrictioh BefwRsn 4 hetpfrelpon 2 fetfs GriblE 4 tefhafPT €
detail below, is able to deliver, periodically or on demand, personali zed
newspaper S22eFaiys Ansnetpage apphigdionsesethur es and ot her publications, all
printed at_high quality as 20 interactive netpages. Unlike a personal
conput er, Figl%eg%éltlﬁ@gé aspHastien of netpage sepisrs aad ountafsiintircornectb@ viak aetwarianpl e,
wal | - mount ed adj acent to an area where the norning news is first consuned,
such as i Riggreuddy a schemptindiew ofenhigh-leyekstiictuse of alprigted retpagsaand: iseonline page
houseR@l dascRpidat of departure for the day. It also comes in tabletop,
desktop, portable and m niature versions. Netpages printed at their point

of consunpggmaquﬁw%emﬁom%gg@n%gﬁﬁgé)‘kﬁgﬁ%}nwth the 25 tineliness and

interactivity of I nteracti in Figure 2, the netpage
pen 101 i RisRrA S a PahRidvhéh 9&% dreBRbR ' i

comuni categgl,t vilaagl short-ran gd refaigzlf’oh@i%ﬁﬁwgflIa?‘%{g)gfﬂr%ﬁééégsgﬁ%ﬁafﬁgjr%%adpaage
printer. Tipd ofriewtofp neipagesensitg detige inthefoanbdf anctpageple r el evant net page page
server 10 for interpretation. In appropriate circunstances, the page server
sends a c&rnedpindplag viewsbarjeg toaleopkive stuctie afamptpags ta0 sof t ware runni ng
on a netpage application server 13. The application server may in turn send
a respénsEignte Ghhis a plapviaw showing a telationshipi betwdeng sgirdf dieangs shitven MERipAE 6a Sdsd em
is made c i e convenient in.the.preferred enbodi nent by being
used in cglﬁ?ﬁgge?]%kx\?\n #eﬁflbshqgsdé‘éléﬁl t%lioggloggpeﬁ%%gg%m cal system ( MVEVB)

based i nkj ( et IM. printers. In the preferr formof this technol ogy,

rel ativel ?%eg%gﬁeéﬁ’wglﬁﬁ Pghe an\?ina@eﬁvza?f?%giof%ﬁ t‘ﬁ@%)“%‘f(‘iﬁ'lhﬂ'(“f I a&é\gm

qual i ty prargets argshasedibachecmadjsceafthgt dabl e to consumers. In its preferred

form a netpage publication has the physical characteristics of a

tradi ti on&lgureshdssraplad viee, shewinp tiesntariceing afid tobitibs bf i ZEMWPIOFTIHE PagLIevrint ed

in fuI2I0 col or .on bot h l:'si deéa,, bound together for easy navigation and

conf oftable ﬁéﬁ%&*’?‘%’.ﬂ BHRE net page printer exploits the grow ng

avai |l abi | i.t . br.oadband | nt.ernet access. Cable service is available to

95% of hohlsgéﬂegflclagqoﬁgqaﬁteoq@ﬁ?gclgﬁg%‘frg‘fe&?g e %&‘B}gea?@&&% service offering

br oadbandF{ nternet access dS {al r(eggegg avai l.abl e t od20% of these, ~The netpage

printer cart gl s BFERSIE UPY AT ATUR0SY PELAM A Arsgriated Rgrsensinefield-of sy fdger

delivery tinmes,.or |lower ina ual i or _both. |Indeed, the netpage system

can be en gpg?l&gpg&pegﬁyesqxpﬁaccggﬁgg f nptpagepen shoymm Eigre i i ers. 10

al t hough the systemw || Bpg te nore sl ovany an i1l therefore be_less

accept abl &85 5 2 Selly@atie plo AT obf peR sopteoflpy Bfw‘ér"et@?ﬁﬁ’cﬂ?f‘ﬁ’é‘?ﬂ%‘? Higpges 8

net pa@d sysd®mis hosted on a private intranet. In still other enbodi nments,

- the netpage systemis hosted on a single conputer or conputer-enabl ed

devi ce, sHiiredd ifa pdrbpRt@ve. vidWedagAl-RkHdORiga8OpEREYer s 14 on the net page

network are configured to deliver print 15 quality publications to netpage

" printers. Figafd 1adé £ sdctigi bt ugiaihie Whpthof ehelRtpayShateradd FipaRtiical |y to

subscri bing netpage printers via pointcasting and nulticasting Internet

pr ot ocol sFigher 9anedn sheslgda\pettichdF Fidilfe BY showinklagE&idn R thefdaplRatesl: AE6RE Hdd

to indivi dlual ueéer profiles. A netpage printer can be configured to support

any numbefUpvhEAsemilyy 3 pen can work with any number of netpage printers.
In the preferred inplenentation, each netpage pen has a 20 unique

identifier. A household nmay have a collection of col ored netpage pens, one

assigned to each nenber of the famly. This allows each user to maintain a

distinct profile with respect to a netpage publication server or

application server, assum ng that the assigned pen is only used by the
respective famly nenber. However, as explained bel ow, other neans may be

~ - A e N o o -,



Each obj ect nodel in the systemis described using a Unified Mdeling
Language (UM.) class diagram A class diagram consists of a set of object
cl asses ovANYE8d by rel ati onshi ps, and two ki nds of rel atricanghipssiar e of
interest here: associations and generalizations. An association 10
represents sone kind of relationship bef¥®een objects, i.e. between
i nstances of classes. A generalization relates actual classes, and can be
under st oodigue 1his # datdilsdiviey ofathe inkf cagtridgen énk, ais andglug patho fand printivagisest oftrhe al |
obj ects of t . .Ais a generalization of class B, then B
nelpBpriale? SPFigAOC! (1A

is simply a set o ass is drawmn as a rectangle labeled with

t he nane of I -y ins adist of 1 he. at,triputes.of the .

-cl ass, se%{a%ug%]g%j%f ?g%eﬁ%‘téc ﬁ%?rﬁeagﬁf% g %tloar POy rt%ntr’rpflq{gf?r Q‘ﬁd‘eg’aﬁ %rfn??ffsrh?WE n
oper at i onFigufestihendlss, separated fromthe attribute list by a horizonta
line. In the class diagranms which follow, however, operations are never
nodel ed.  Migups 36dk af bahBmits: HdaMRifgand of iddplekddl P Oerige OnASIRES and)MeingaaH y
| abel ed at_.either end &Atg the multiplicity of the association. The default
mul.ti pl i ciPPYhPads assaciatag, with therigjer ponfroflershaws wFighrodd— nul tiplicity of
"many", irg. z%éo or nore. Each association is optionally |abeled Wth its
nane, and F8re}0dsa seiemgiichlpck diagsam ghithg printiengias compglletshewn indrigusrsd4end 1%e
correspondi ng class. An open di anond i ndi cates an aggregati on associ ation
("i s- par t Yégufe 17 is gpgrspectivg Waw ofe single Mergie atinfingelrament, as need i Serexamplesthe
line. A g%@@g%ﬂﬁé}bﬂﬁ]gﬁr@g ffdoqaship ("is-a") is drawn as a solid line
joining two classes, wwth an 25 arrow (in the formof an open triangle) at

0 o ¢l as _ (inthe open triangl

Rl S O e e E A e T
11 but t i [ ' def i it. Lt i h it trihut. I

whore it FEEl T B o ER g e rPuS R Btk P it e 4

net page nelewenishown mKifire 1Xhey provi de a paper based user interface to
publ i shed information and interactive services. A netpage consists of a
printed p&gard 2ris aptrepectw iiae of & S@iAEYManOVe a?a@é\%ﬁdﬂm&ﬁi@ﬂ%ﬁﬂheady\l) 02/ .129SS
-15 PCT/ AU01/ OLS30 references to an online description of the page. The
tags may Wegups1irth @ echema®y viewibDa hideecladdidiaemn;0f the page, may be in or on a
sub-1layer of the page or nay be otherw se incorporated into the page. The
onl i nel 5pa@puEeras b péhe@atid Hewof Mp@niiedhsP@hghmt ently by a netpage page
server. The page description describes the visible |ayout and content of

t he page, pﬁgmedndbgcﬂemxﬁcvigwaphia&fcla%mdiagﬁﬂxges. It also 5 describes the

i nput el enents on the page, including buttons, hyperlinks, and input

fields. Tirgueemids dechembidd vionsf &f appliéakien e1aés dgthages may share conponents,
such as an image, although the netpages (and the associ ated page

descri pti Gigue 2iea vihemblio/viel bf £a&inent b pAAABscHBHS d1Rk bRPrafOr each net page
may include references to these comopn conponents. A netpage all ows

mar ki ngs  mase: 26 it B seheMBAPAGR oPLAoRMentlafd §Agefoaﬁ.@rsﬁi§/ﬁﬁ§s_ digidht aneously
captured and processed by the netpage system 10 | ti pl'e net pages can

shar e 20he Faare2 7188 Schd@EE VbW bPDterttiRNont dpecidizaGih iR Uiaglalf OUgh ot her wi se
i dentical pages to be distinguished, each netpage is assigned a uni que page

i denti fi eFigufdisss pagdemhtid Ve ofalfthicCdl@itnt SeigliAtioNcIhR dﬂl';(gﬁxfxﬂ; ngui sh bet ween
all net pages envisaged to be used in the environnent of use. If the

envi r onne Figukes29558 kdheiiRyvidd of PhRHmk CRniREAThsHBhglam; as great as where the
environment is large. 15 Each reference to the page description is encoded)
in a printBgghd 3ds a WMLmh@RIitw 81 higefink bR bR RRILIRNIWRLEN | X appears,
and thereby indirectly identifies the page description. In the preferred
embodi mMentrEeutd ™ it dGchdhaf: sk bt 4 hyRAink{SoroMf IR diaia ON the page.

- Characteristics of the tags are described in nore detail below Tags are

print @b i widupf 1286 @ SeheRa Riw ¥ea fdMh RS dlYfafiubstrate which is
infrared-reflective, 20 such as ordinary paper. Near-infrared wavel engths

©are invi siridues 330s b bheRBIBR @ ¥Ea Sighal MiEcIRSlab¥msensed by a solid-state imge
sensor with an appropriate filter. A sensor sensitive to the relative

wavel engt Figike 34aY & kMBRhISviERBE DReld SRFhent sPeddlizflbnchSSdilgahi | ters are
required. O her wavel engths . nmay be used, with appropriate substrates and

sensors. A 5ii§a§<§h@§1§t‘ijc@W@Faél{e@l@oo&@ﬁﬁ%la%?ﬂiﬁ?rﬁmi n the netpage pen,
decoded and the data 25 encoded by the tag is transmtted to the netpage
system preferably via the nearest netpage printer. The pen is wreless
arid communi cates with the netpage printer via a short-range radio |ink.
Tags are sufficiently snmall and densely arranged that the pen can reliably
image at | east one tag even on a single click on the page. It is inportant
that the pen recognize the tag and extract the page ID and position on

.. o —




PCT/ AU01/ U S3fl The rel ati onshi p between the page description, the page

i nstance, and the printed netpage is shown in Figure 4. In the preferred
enbodi merWORd29age i nstance is associated with both the rempsda/opsiont er
which printed it and, if l[alown, the ne_tﬁf_ge user who requested it. It is
not essential to the working of the invention in its basic formthat the
page instance be associated with either the 5 netpage printer which printed
t he corr eSHREUITGE 2 prhyapiicayiey afetest lielheassdiastags user who requested it or for
whom t he page was printed. 1.2 NETPAGE TAGS 1.2.1 Tag Data Content In a

pr ef er r ed Figyrad7 is asthemaidc view of 4 $igensure fieldclagd diagram; whi ch it appears, and the
| ocation of 10 that tag.within the region. Atag may al so contain flags

‘whi ch rel Xigure 38 is howehpirtonf an énpat mheskengrlgarithmshe tag. One or nore flag bits
may, for exanple, signal a tag sensing device to provide feedback

i ndi cat i v&igyfe 3Bafismdatdiled flawsloet efoecstop ofithe fhevdhanretiFigere 3&r ea of the tag,
“wi t hout the sensing device having to refer to a description of the region.
A net pa&ge Figare ey a sthematicceiapoba page sermérvameandelématt clags diggeatl; LED when in the
zone of a hyperlink. 15 As will be nore clearly explained below, in a

pr ef er r ed FigviooH isre sthemetictiew afja eontree descriptiorecass|djagrag; ogni zed i nvari ant
structure which aids initial detection, and which assists in mnimzing the
ef fect of Figuye 44ais p sibadiaticede wf 4 fagoritey lish classallagiym;t he sensi ng process. The
tags preferably tile the entire page, and are sufficiently small and

densel y arfigungds t babbmbtivevigwe of £historydist elbds\didgrmage at | east one tag even on a
single click on the page. Tt is inportant that the pen 20 recogni ze the
page ) D aligupods it b eshematicoview pf 4 fiibsdriptidn dslivevypiotédo page, since the
interaction is stateless. In a preferred enbodi nent, the region to which a
tag r efler Figned 44cs d ehemhtidview oBnhypedink ag@est alag didpeani;egi on m encoded in the
tag is therefore synonynous with the page I D of the page on which the tag
appears. [Figued 45cis a ediibmadiicewy sf a hyperlink getbatidroprofocslh a tag refers can be an
arbitrary 25 subregion of a page or other surFace. For exanple, it can

coi nci de Miguke 4diea dhamatid view of NfoBh3etnhivedorgraeieeddf , i N whi ch case the region
)D can directly identify the interactive elenent. Each tag typically

cont ai ns Figukd 475s afcht@@tidWiewbf 4 edthisGéh prlyidnt@hotb@gi on 1D, and a nunber of
flag bits. Assum ng a maxinumtag density of 64 per square inch, a I6-bit
tag 1D su[piguid 48 ifa kchgin@tic Hew of Hfet bPuskOintkBadt foyudicemédiedegs. Lar ger regions
can be mapped continuously w thout 30 increasing the tag m precision sinply
by usithy &igukd 49iga sehginamitSviewd df N8 6f usdhigtetthGlpapClay il clopbmBes;a regi on D7 and
a tag DJ is nostly one of conveni ence. For nobst purposes the concatenation
of the twhightdsdiea shembtiteried obsbill pgydhdd didss dag@e tag m Conversely, it may
al so be convenient to introduce structure into the tag 1D, for exanple to
define t h&igareSids ¥ schomatiti view 6fa oder intepfaber@ow for 9Bill payMentp2/ 2955 - 17 PCT/ A
Ulll /015311 bit region 1D allows 29 (-.10"" or a thousand trillion
trillion) Fibutd 3%rientchemaiicovisw bPa bifl fiont gigel v i dentified. Tags may al so
contain type information, and a region may be tagged with a m xture of tag
types. FolFigne@sHik @ scimatigview dT&)bileayhﬂﬂQﬂ&h&ﬂ pde BBRg BRWadK paz@BEthe A6QeRY X
coordiypates_and_anot her set, interleaved with the first, encoding y

coor di“rat é’gﬁg‘fr?s iP¥ be appreciated the region ID5 and tag I D precision
may be nore or_l.ess than j.ust de_?cri bed depending on the environnment in

whi ch t he FE7EE ¥ iqhempiie Yjew of 2 hill paymeps gecelgh o Encoding | n one enbodi ment
each tag contains 120 bits of information. The 120 bits of tag data are
redundantly encoded using a ( 15, 5) Reed-Sol onon code. This yields 360
encoded bits consisting 10 of 6 codewords of 15 4-bit synbols each. The
(1S, S) code allows up to 5 synbol errors to be 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
synbol s of the six codewords are interleaved spatially wwthin the tag. This
“ensures that a burst error (an error affecting nultiple spatially adjacent
bits) damages a m ni mum nunber of synbols overall and 15 a m ni num nunber
of synbols in 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 redundancy, with the sane or different
synbol and codeword sizes; another block code; or a different kind of code,
such as a



20 convol utional code (see, for exanple, Stephen B. Wcker, Error Control
Systens for Digital Conmunication and Storage, Prentice-Hall 199S, the
cont ent s WO WMH2SH a herein incorporated by cross-reference@cr/Au@dndshysi cal
Tag Structure The physical representati er]l of the tag, shown in Figure 5,
includes fixed target structures 25 15, 16, 17 and variable data areas 18.
The fixed target structures allow a sensing device such as the netpage pen
to detect the tag and infer its three-dinmensional orientation relative to

the sensoPEFHLERRESGRIPTION Off RREFERRED; ANDOTUEBR BMBORMENISvi dual bits

of the encoded tNge:ddémjct™¥as fgdieaiek S SIPEbrdoR Rescarh PEUCH] Afkirakidle tag is
rendered at a resolution of 256x256 dots. Wen printed at 1600 dots per

“inch this yiel dshané @gemddherabdaﬁxﬁémt&é @Jenﬁ&p%t cohfiied Ab Wdik Sm?hotheG ﬁJ Fé' on

-

the tag is deS|gned to be surrounded by a ql§| et area"” of radius 1
Si nce t he PGOBEY SPRBIPLSYSFR02 deplad Qyatvisy efywhish ftlews- It wilkbe sppresisfed thatcst 16

dots t & t Reerpfifupletren@tish mtlﬁfzes%lﬁf Qﬁlb@xﬁg all T&eevteﬂgnbs'a(\df utﬂ@%g&:‘iﬁ% h@%%se%léqs 5 .

structures. A _detection rin ows t'he sensing device t

18 PCT/ A EXigasiong fes'es‘?%l?eéqvam iglagien tocthe basic systemn. Honeever, thy system asdeseribed it et
because i indsScdugfield FRmab Iryddcewﬂe@morfese@ngfewaﬁe ngh HR&@; fn81d ﬁ&&e&s%&%e' ts
aspect ratio renoves nost of the effects of perspective

ori ent at | 6Antextinswhich tepeferredisabediments gndaspéctseoftthe pesewtinventiorn dperasgppr oxi nat e
pl anar orientation of the tag due to the yaw of the sensor. The orientation
axis is skewed tlo biplequpmagry thequefermed form aﬁﬂlonetpa'golaystdin «pmpleyn@octompatet mtegfats 17
al | ow q4tmhe e f |men5|o specti
Franor sy mibpeanalolitibhiif sl e 80 MOSHE ek URi sERERS RlFendBE I Pfe s
orientati the S@ffaqehmilttaigedr ml aatompaetet qsteheTheamspfeferéhb&s dad bg querkld byl @h WP Sprate

redundant | r t tove their The over aI a ape
is circul a% ‘n%?lggmes S)G oS PRSI EE Clﬁ%‘:’%{%‘l&aﬁa’é th%ﬁ‘f‘? PrERCEy ™Y SEQ%F‘?FB
an irregulvisibly o1 mngblyaancgalaﬁﬂed Risnbh asvay shak @ dotial @dryt éh the Inexppdd sarfhidel yiéldyan

non- pl anar _sur.f ace. wever, be arr ed at he apexes of any
pol ygon haw“b\bglgur? U3 e éegereﬁilpga%ﬂ%ﬁﬁégapfapg fHngng ﬂfﬁg‘%ﬁ ‘H?Rsy& ST Pystem |
conbi &t i om vortkin tlhfenﬁatromubaﬁt fhatuest dr0the hiffped Jurfich] EndTBUBSInforBAtidhULAT be

arrangenent Ofiig bts thin th optimal, As shown in Figure 48, to

maxi m ze [FUSY %Eﬁp prangss P“Hl’g ‘i@b"r wasipg deyigsysed Yithithg mapred gerfaeeoT hen
the form effommation Bis RAKVEE darikd 16 fkB dracicab wWhidhass é&r%ted%yrt&ddo?dphéér LyRREL

arc 514 and a radially outer arc 516. Each wedge 510 has m ni mum

di mensi on °oBpeigifgbihe °a%fat3?BEUe~°dPﬁllseé%ﬁle|°BCT6FQF5$ wrsastion with the Sﬂﬁ@eme-%l its
inner arc 514), is at l|least equal to this m ninum di mension. The radl al

hei ght of the wadgls Brefered famaihe netpagg syseme eliesi o Fhenpradyetion jofnandehwnan
4-bi t 208t dueHeHR WithSndtuREE TREE G BeddT 18! AYphRL Gnd ] \ﬁﬁ best
shown in Figure 48. 20ﬁh$he 1S 4-bi t data sgsén%o snofmaéa ] oréi%grypqﬁer
codewor ds Putrehich Verk dike interactive web pages.defamestion menggdqrﬁ oh eaqhmgse u_m mlowm@u is
shown in Eitgiah@aiB inV amyfﬁ@.e LAY hAS BT AR !

Symbol s of fi rstét":)lm xth cod evvor(ltlls 5%0 525 are b%g@egébg ecisﬁ%&t&lta’%an
circul ar Be erpsesishy; aprpptieadlyrisaging pancapd tmh@ntterdttertmeemaggsysem ésbsgatesjoﬁm' than
mexi i ze AME hAGRA SRR

sane code\?ogi%é %ﬁer arraéﬁlgéelﬁg%@&sﬁgﬁ&ﬁ %nlﬁo%%ngel%ﬂr%%tr %S?FBEYC
may b&dut ik anddo ar mfrmtymaave d>mmimenaof ntah be msags Ifdesxtdda)tbdnmeelarglﬂsonay be
arrangeme are . nor..essential to

wor ki ng OP getd ﬁ’fé Sigﬁv nt| gémtxgrtstﬁarrrleb e?q S?lnes’i’(;}l 5 QU ) CmRiYe ‘éz%ﬁs r%g“gth Wg%a“d
suf fi ci ensenserb.or mati on for the intended use. The use of redundancy in the
tag is preferred 30 but, at its basic level, not truly essential to the
wor ki ng of the iInﬂemxéfcxmdféan&uﬁ% Mtbﬁranﬂag;)eaEMbgeMrphge ¢ Ye blckddl ilith ZiR0.

- Exanpl es

t US Pat ent 625, 412,
S, 661, 5068&’59 g“ r‘%%trqg‘c R e%E §F %ﬁt&ﬁme?%%wso% %eﬂgff;‘lf SHAPL s e

t he 30 embodiment, text written by hand on a netpage is automatically recognized and converted to

computer text in the netpage system, allowing forms to be filled in. In other embodiments,

signatures recorded on a netpage are automatically verified, allowing e-commerce transactions to

be securely authorized.



contents of each of which are incorporated herein by reference. WO

02/ ~29~5 19 PCT/A W1 /O 1 s30 In order to support "single-click"
interactiWAWHINSa t agged region via a sensing device, theCIesditngsidevi ce
must be able to see at |east one entire ginits field of view no matter
where in the region or at what orientatidn the sensing device is
positioned. The required dianeter of the field of view of the sensing

devi ce is therefdydugratediofigwe bfa printed petpageaherngppreienty inferachive fory whidh can
Assumi ng ChfiGuk-an, t PE N el ' r ‘ £ fi.eld of
view is og’f afiigl%d lr\aﬁgnﬁfﬁhgg?agosth a@@mtmi IWé;Bﬁ %@aigg%?l %a%é’r éﬁt?‘?gﬁ"g‘b af:ﬂ ’g‘?’?d,
as shown icammupjostion detweeR the fengandrthe eetPrgecysteinnGhaexhnpecadivag “Requestifoimmge

‘P ocess! ngo i 1SGRgTaR0 08 AR R LBl SufoP S LB, Rl 3 RRRRARY °°

a

such as the ne en I s shown i u

bei ng dcqprinted ufinprisibl itkend oalze dsa3geintedtab @ coljsraoi 6f th@nD&inRfintitiBlei@U8e | S
determ ned (at fﬁg) Thg cent er ofﬁéhe range is thrgn chgsen as_the_ binary

t hr eshol d “P8FPRFUE RIgG EessHPtion D, sipred on theefnage natwptksdrserihes the dpdlividunl elgmenss

i nto connet tiedndipage! Inf REHAQNE if destribssNa® BpeZdll spalal 22nt GBS MEH fleratiSe t 00
small to rﬁpr{sesent t target structures are discarded. The size and
centroid § ﬁtc(he'é?fﬁgglq & Byftan, inthe,eAmple). taialal fhedietase shsteRYle sompestly interpregn

conput ed - {iput ¥id)thd AtpRBCThe SidRMA budkBAl 6f RPSRaRIO 88 zbRe f?hﬁﬁéﬁa&h\%sﬂoﬁ&s to the .
subseqltqent |y locating target structures. Central shape nonents are by t?‘IEI r
nat ur e'4 nBAtrkenbef theeqrreseanding grapbis§- be easily made invariant of scal e,
aspect .ratio and rotation. The ring target structure 15 is the first to be
| ocated (at 26).Asllpstrgednindigure 280 aatpagserenf10bet prgfarisd \forrppl which isvshdwnjien
per spect i yanyed testhd iy I 605 t- I Z} .

Dot ot o p e g L BRI RRRE IO, R0 SRR AT prner
are nor maoPked Intemetxpnpgoteg printing sppliancerfor boymd, péfice\ae nnabile usee The pamis otiieless

di stortio Welolo A L.ngq; {.gi t rotation 27
oget her ok ety sHiGnk bifhdd sl yBROEEL, A0S R0l BRI e
axi s t1& goen sy thet epmpectsd {osthe heysteme xitilizing beirdsomradoe thffastl RBymitthi tatthoupl) both

pr oceeds Q“erg&%yﬁl&gu{ Qﬁitri ng's normalizations to each shape's nonents, and
rotation-nornal i zing e Yesul ti ng nonments. Once its second-order nonents

are normalized t i et~ S easily.rec Lzed. Note 25 th one third
order nonment is ﬂgqn%ﬁ)ra g%l5%%%%%%%%%?&&0%@?%&@§B?‘Blf & ’ﬂ’%?]? !ilt‘? Eﬁ%“‘gf

t he axis. d@egbshapmotes deteil itekvatielaples toedalivet, pecibdicaliyder b deml, tgeisdnalized
possi bl e. eNoge also that it 1i ) nll¥ g‘?‘}sPéi bl e tg.rot ati&n-,no&n&%igﬁe the axis
target af Cer PrRo hALEAADrs, Ftalpesy grosiy | 9h PuBlications, pil grnted at high gpality as

per spe&X i ueeraitive asthagen Wilike AipeRonah Cordpits, thah@pigepridtek &.an hPSliaddd WhitREHe, S
origi nal rot atién %Igr\él des, a.usef ul glggrgxi rrEti on,of the tag's rotation due
to pen yay oEameley Wllzmpyfed %@‘E’Hé‘éf“? g dhe wpmingmgve & first copsumegesuchay ¢ o
be | ocat eth 4 ader’8QirchehiarRar £BblcakTRt €B1eDbr AcaLiht hoWshdld'e PinBéficpRRIHof theliRp.af ON
their knowg spat i al {eel a&i]:)nshi ps .to the ring and axis targets, the aspect
and r ot at PSACYRes iR Eblefopgdeskion, poFable gpdpinipre yersigns. axi s.  Mat chi ng pr oceeds
by appl yi ng the#ﬁﬂnﬂg' s normalizations to each shape's nonments. Once their
second- order no esrinted gpiieypoing obgpnsumptiontrmbing the passRt-usafipapsrivitidhe he

Circul2s peeRReCind\ifteladi @6 o aRinferRHSY nkGumeCOgNi ze, and the target closest
to each estimted position is taken as a match. The original centroids of

the four perspecs showhah ¥iufe 8/ e netpage pen 101 interacts with the coded data on a printed

netpage 1 and communicates, via a short-range radio link 9, the interaction to a netpage printer. The

printer 601 sends the interaction to the relevant netpage page server 10 for interpretation. In
appropriate circumstances, the page server sends a corresponding message to application computer
30  software running on a netpage application server 13. The application server may in turn send a

response which is printed on the originating printer.

The netpage system is made considerably more convenient in the preferred embodiment
by being used in conjunction with high-speed microelectromechanical system (MEMS) based inkjet

(Memjet™) printers. In the preferred form of this technology, relatively high-speed and high-



then taken to be the perspective-distorted corners 31 of a square of known
size in tag space, and an ei ght-degree-of freedom perspective transform 33
i s inferr®@®024e9582) based on solving the well 5 under st oodr@EaBaivoaRm
relating the four tag-space and i nmage- sp_gge point pairs (see Heckbert, P.,
Fundanent al s of Texture Mapping and | nmage” War pi ng, Masters Thesis, Dept. of
EECS, U. of California at Berkeley, Technical Report No. UCB/ CSD 89/8 16,
June 1989,qualiiy puntingds made mowhiffondabledo heseiners. Indo Ipmﬁermlefdmbya netpage pubhcatlon

Cr anat or mirg gyl Sl ERdEr of 2988358 ol urbaBBAES SPACE 5 BP BN SFectony
tag space pagascprintesigim Biflacoborvdrebath tshiles, rteahd waethedfop syt hoMgatien ud dorhfortable

‘b|||nearl)hlcﬂterpol ate (at 36) the four relevant adjacent pixels in the

“

i nput i nmage. e previ ously conmputed i mage threshold 21 is used to

threshgdd the r uIt to roduce th inal bit value 37, Once all 360 data
bits 37 have bee oIE?fpzilﬂﬁ RLen EXPlits ?\?/&WWI ?:‘ﬁ‘lﬂ?la‘%’ﬁgb’é’ﬁépa%hﬁrf‘et perses- Sableon

codewor ds sels'1cd ecodiiablé & 9538 bf heusyhiokdstn 2@ UsikddRMes) hidScaBft mSlemlBRide TR
bits |n t ﬁ.néilaiNOte that the codeword synbols are sanpled in codewor

or der, ERB?%%CS&%S@‘WP& gvaifablego d@%iof these. Ehs/raipage PTinfer can alse apRsHtE ng
proc ess Aﬁthnﬁmér%ﬁﬁhcﬁmvgut difh6r R %xfgal ddii@ Stﬁﬁéécw Iwef 'imfé@crﬁﬂh hrbif €M
is not essential to the invention and other physical arrangenehts of ‘each
tag may bdddse@dthe netpage pysiran Gy be spabled vsing exlﬁ@gmoam iplget andclosgnipzintets, and
decodi 1 hfodgACtné Wplem! Pl §3ckise fford *aﬁwytaﬁd SAAMadATBENAR RltAf #8 o
physical structure of the tag and tem use un ant y encodl ng
t he data. CPramey Hpointafyiew. Isother embbﬁ}lmsmgm netpRge SySteeis éaestclf ortdrmmawagmnmhose
rel ati onshyj, gl Gink g t i ff art

conpl et e tagl ks #ﬁ:ﬂgmﬁg%seﬁﬁtg gé’tﬂ Lg‘s%%g%%ln Ohl,(l)%l 8:05 @ﬂ eeem 'ﬁ cfr °°’6‘8“‘ rdeé’(ﬁble‘{l hen
no pen posipvlcmuqh@saeuomded for the current frarre G ven adequate
processing power and ideally a non-mnimal field of view 193, an

al ternative str dNepageimblidation s@%ers &b ki iy metmp eetwbekcare nortﬂgareduo deliver primge.

{ag an t Rt HpAALE B NEREE s, AR oufliom e Uefillr il B Boiebfty o 5

of the pe mubsmbbmg] ntipeger piipten, via poinhdiing santl hauiteasting hltaﬁetqm)taédl.o Peddonslized he
pen, is the ferre fromt ers ectlve transform 33 observed on
the tag aﬁaﬁf‘:ﬁg Sé’fetf}\{/ﬁe%tpaéfg%fm%‘{naﬁf‘?r ‘Hg @Pe&é’é‘?{pf ®pen' s physical axis
and the 30 pen' tical ternatl ve Tag Structures The tag

structure just d%é’%p?@e%“\?? cﬁ%gef @‘w@a“f? 1O, JUPRRKF Wt mPEr,Rf| Pgps. PPq?H@’scanWOrk

pl anar sumnfithCany Ial_ftd)er bf ﬁgpig%rprintdrs I $SheDpreRBr8d ﬂhgl@ﬁént&%f 84cBSnet X?ﬁ%?&?—ﬁas a
tilin are. not gn E}E’,I‘HE‘P |bIe (i) 2/ -42955 PCT/ A T /01 S30
non- pl%thar™ gl 1gufer 4 OU[S e a5P! ?9&8%0%?01%?%38%&?“?&6’6§3%ﬁ' ko each
regul ar t inkentbgsSofahe faadly. PiCallseatd ®er to nfintsill b URGRS pRIOWAS r3pReloS: Ripa @per
and the |Ikﬁ nore efficient tag structures can be used which exploit

regul ar n&t fcét“iﬂ‘ SEHE 2N ?Rpllfﬁa“oﬂnseﬁ'lef SASTRRTiNG, ghat dbe agsisned pewe ineple used tbédh‘! 0 a
regul ar tirdsp@@ivé SansiOMBmbd?. HbYLVCE HBxpldii&s BeiW ! Ghddhdal€mb R Be AsddSo S&AfFa and
has four perspective targets 17. It is simlar in structure to tags

descri bed 6§ Bennett et al. in US Patent 5051746. The tag represents sixty
4-Dbi t ed- Sol onpn synbols 47, for a total of 240 bits. The tag represents
each bit as 4 DgBRgeaEn camalsehe Fesisiered With 2 hetpagh aegitrstionceervst 11 hed linked fo
correspon@hder Abie-

bet ween adj, acrent tpé‘i‘g@@"tggf dzﬁgﬁ'ni“". (ri:hlg ?g%r%tei c%ﬁrﬁe{é@ﬁ%%ﬁ% b8 9&8% ﬂa{]u?lgonzed
squar e ti [UpiRg ther nefpaze ngs. Blrdnetprze Tegigution spvemdiompares mhermgnature captared \by abe
193, whi CRefphSipes RAMH at};}@vng“s gigljeﬁiflg%ﬂgtm Jlfa%nérll: {ogﬁld t?c% e%ﬁ'é) 3t 91d%19t g"’tc?

tiling of nlnetags cont al e bits |on

- Usi ng a ( 2B,e-CPNREEIsCHSE. oﬂﬁhnr biodetricd tan bist de afsed acgvda“y ad@my nAedenm}anifltye

d Th I d
Cpari ot y PR NG IREORRR, ebdne. Vafrcalla, AR B By Hheobe i g o

" 16-bit tagemeras before, this allows a region 1D of up to 92 15 bits. The

dat a- bearing dots 48 of the tag are designed to not overlap their
nei ghbors, so th@lthoggbmpsetpmge tpag&r muyrﬂbhver:trlmliudlealstsﬁdﬁhwﬂﬁSmM&hixx(gMdiﬁﬁ@eﬂ e

]
ot act 1 on oSt SREERon i oal % BRGRRET 2P o NSyl gk S . i

preferred form, 1t only delivers periodicals from subscribed or otherwise authorized sources. In this



i mage processing proceeds as described in section 1.2.4 above, with the
exception that steps 26 and 20 28 are omtted. Although the tag may contain
an ori entMPiBH2%58at ure to al |l ow di sanbi guati on of the fourpqrossiimisso
orientations of the tag relative to the ffgnsor, it is also possible to
enbed orientation data in the tag data.” For exanpl e, the four codewords can
be arranged so that each tag orientation contains one codeword placed at

t hat ori efesaedtohe netpagsininter lmurﬂikgarf@c Bathingive eanadlactomy whish id dsiblahe bhyefinki t h

the. codownraey o aRe BifRhihe dinihe & ¥hphlRaRE bRty bt Suit "o ey e o

each ori enmdel\mnble Ea(mts«ﬁodmrot caah vesrt iney be pndvided witls itlRghlihitb dxpéebieCetik NY
‘whet her t cod wor d its indica ich codeword .it
is. The |£PP‘%‘(S) 8"“ Séc"h"sﬁ’e?s ‘?‘ﬁé"aXd\?é’ﬁtV@aeqSﬁé‘f"ﬁgf"““&f&/’sgfﬁvrggf"a%ﬁ g0 Seik WAk  of
only orfe amsleword is required, then at nost two codewords need to be
"decoded to obtain the desired data. 30 This nay be the case if the region
1D is not expected to change within a stroke and is thus only decoded at
the start 1of a sMeWPsGE Ststrbm AReHAECRUEE only the codeword cont ai ni ng the tag
I D is then desirggdy r

changes slowy a Brgfédf IE%E?I i Sy&ﬁﬂ%e etsa?[’ eﬁ%lgé L lf%gr]}%aor&?o ?&mgl |y
needs to @@Sﬁ@éﬁd@dAp’é@rﬂS ﬂtaantm congists of psssqf bbpcttqhasshwpmed\wtréiatpmglﬁpeaﬁd ve
targets al r,

et Ao 19 86 BE sARabiiRt 68 bt ng ASicl BBl sgnerfipaiis Ko aSiociaien

bi t va1IQ1e ersemjfspmebhnd 1&:1 nela)lomsmpt yqaweenl bhjectgpl.espiet ytaiss &F Wldsedst A

gl yph, ese t ed a glyph. This
ensur es t%e?e%ﬁgwd'aﬁe ateér a‘% W‘“‘E P%E{’B TS‘%@gmt'ﬁagﬁlgwmax ‘HE 21958 1t o
be reli ablthoughkterfits the eet il objests ﬁﬁﬂhStQ%§ iad@ clisA Bral deRdtakiRtiOE6RIhs@BGkhen B is
subsequentaa/lcor ect dur| ng data sanpling. To allow tag 5 boundari es to
be det ect ST BLE Settzg tata must contain a marker pattern, and these nust be
redundant |y encolglagﬁ *tao allowreliable detection. The overhead of such

mar ker patterns 5 I Jrawgs aiectapglelaheled with ths panecqfitheyelass Jeeqryajes 4 list gbt s .

One sudh slcelwmeutam&hdah@ fRpadatell %ﬁdh@ndfﬂﬂ%rﬂsﬁtﬁltlﬁleraﬁlh%tlisb/& tﬁ@o&hiu n
vertices t ﬁresent different %yphs and hence different mufti-bit values

{see Anot 8 181 shgrasd frgm e Hibuisdist by Aphqrizontaldine. In the 1class élazﬁgls Neigch

Decodi g Foltowg hé @5t bberhitbnd afe§@lé@Molilled.2 tag 1D, and a tag-relative pen
transform Before the tag mand the tag-relative pen | ocation can be

translated into an.absgidhlie drRGALd é)ﬁné’\joﬁrhﬁé"tv{'chaagsé’sggg@onﬁﬁgEa%&ed %thgthlep & I on

of the tag Within the region nust be known his1s giv

function Wirche melyslickicef thesgpsoairtion. Bhetds gl dnultidicttmistape aAx asterisk p’t)nuldzmges a

| ocat i2gn. MG ikRDof Bk | art o

t he net pagle g)rll lﬁ}?gr cngsse ﬁg?‘g’?‘n@‘gﬁ ata‘éﬁ‘;’%%\r‘s@’? FQ F l%%ﬁel&?\ﬁ%ﬁs teea

tile the &u§oensionalyilabeles)atleithexgnd with thetiolesof dlencomasppndiog olaski Ag open d;lumﬁxabe

type. Wier,gilek iR d he s I chenme a

sane tag nunb(g'rlalr;]l fgé% 6%9% as@ﬁ&ﬂtﬁ@i(nﬁgﬁégféhg}deﬂ ae‘“éé‘#rer&%t% el%tﬁr eﬁ%é’%ﬁ?f

map for aa$Sé@}Pt€m1mst be retri evabl e via the region m Thus, given a region

1D, a 20 tag ID and a pen transform the tag map can be retrleved, the tag

m can be transl| a eheralizgionnelafionchip (‘4s-1"2d5 drawmas osoliddind jomingdievorckgios, wittpaid

the t r i added. to the tag location to yield an
25 %@&J (ﬁg ?13_6:}?%?] Bﬁmﬁxtat%?eﬁ) H‘{aﬁgn) al? fhe gﬁneraiilz t10}1 eq

absol ute pen | regi 'ggi ng Schenes Two

di stiunct surfa ems e of int S both o [ e..the tag
structure 25 deg‘g?%ﬂc}g%éi? |aénrlsl%ﬁo IR ?3% dtid\gf:f‘énsp?”é'fcézfs? ghl E&ﬁ Ypljcatshene
uses "| ocas showniwith e alpshed outlingdn al bat theayin diageans s/Rith ddfina)l it. df Radhbwe waddi Ng
schenme us jegt-indic tags. A location-indicating tag contains a
- tag m whi gﬁnbu? ogﬁltv?haeﬁes’ltbsadtg{dni%hr ough the tag nmap associated with the tagged
region, yields a uni que tag location within the region. The tag-relative
Iocatlon qf therﬁrﬁ"ﬂ added to this tag location to yield the | ocation of
" the p%%vmthlnt rel

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

based user interface to published information and interactive services.

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



30 This in turn is used to determine the |location of the pen relative to a
user interface elenent in the page description associated with the region.
Not only WQ gHYShser interface elenent itself identified, PoatAwiloessati on
relative to the user interface el enent if,:_ﬁi dentified. Location-indicating
tags therefore trivially support the captlire of an absolute pen path in the
zone of a particular user interface W) 02/-12955 -23 el enent.

PCT/ AC101/mafgrencss fo gypnding descriptioniof theipage. Thegtagomayebensingedtongr imtovhe slafade oe®e | y

dentifi . ! : q ot o ith
et egi oSS b Bbc] 6RGEBRAL phdd o My RS RERL b Bt Rlba PG R BT 1
the user iontire page desstipmumis maiudineugperdieentia by ai wbepage page sarver. tThe pafeQiescription

‘i ndi stingui I fect-indicati tags do not., therefore, support the
capture o;d E%ir:lm%btg%lvgﬁ%e %‘te“r’n“‘%a? ﬁ(.)mellﬁgﬂl; t%g?agﬁ’ ‘\R@\'ﬂé‘f’,g bl FEges 2R %ﬁiﬂ? alsef a
relatie pesripastthe infot dlangitam thépagepitludian batesp) hyperliikss AMEREH RIS SEdSpahi Ce
‘"t he encour&tsfar.etd tag fffﬁfe?llﬁenc%, t he di spl acenent from one sanpl ed pen
posi tion t&FREHELH PHPLESS Y KBTS T PRRE N 8YAH 25 4 8389, dpugtniheaetpased t h
ei ther taggidnge s6hedi®l pdg AedcABfonk A€ Wistily HiffefeROABE PhdeUdsdMptibh A% 324 rﬁe&ﬁge
visual 10 ele @{esm?n t he netpage as user interactive elenments in thdt~a
user can WP FHCEHE Hese (FORENOB LGEIPERENIFg Aaneteasp alpws markinges meide gvitheai ce
in order fy ditia i i

erbadedn SltdsurfcdR e SRthIEYeobilf Rl £ dfé@c\%s%@bf‘@?ﬂn&%gg%%wm

appropriate response to be generated 1h the netpage sys

AND PA@E DESCRI REWIGHS nBrpapican sark Goa5 M0 tefiptibnd

description cl.ass (?!bg rzgﬁgisc shown in 1&% g?Jsrlfé%t_ fSﬁgﬁ%%g%?glFbgv ?‘Egﬁﬁr&l l<!ige
system a QBeUtsHidenticaljpagey (pleaydigtingpishede eachvnsinage it assigredrroriiquebmie adentifiey el
the documamis RIBMaS RefiGh BEERionab Rl lAlaeE) BIENLS ;839
are associ at ep?i_gﬁ\'?vith cont ent %csb{agcts %ﬁ%éﬁg%l%&ée\é@? g)?‘ﬁe{pg%ﬁmgg}”%ﬁge% go)r?e UF9 i
obj ects, ithesgeirenmjeatefgise.df e eyinonmerids siwdlthenrthe precigioh needchonie 8 gpsat 41 vlferani t h
a particulgre, el € fr@Nd according to a particular user's scale factor 20
preference, the docunent is paginated and ot herwi se fornmatted. Formatted
term na el enent o £es.be associ at.ed w th content objects
whi ch are di ffer%ﬁ?ge??rgﬁndlett (k)hgé’ggé;geggﬁ?pg Cef Wc?‘%ﬁtlﬂéippmggwatgeilﬂfotﬁ%l ?d%Qtlflleért nal
el ement s, upigne pagel @r Wiicitie pepetrs,candothereby imdiipalyt Memifies Stiey page rdedchipaéh. MEardh

printed i f . ment. and page, i s al sp. descyi bed separately, to

al l ow i npgt&%%aégg ﬁn(rggﬁe tggﬁegtﬁg ﬁls%é%P"@%l lgro‘gbﬁoélt’loﬂﬂ‘éhecgagS?:%han?“’E’ét“?Ségd?"ded
separ at el yagé aleescriped in oaupd detbbeldw.ough ot her 25 instances of the sane page
description. The presence of the nost abstract docunent description on the

page server all dags areysiatedtin infamdebiorptiveQily o0 finyPsBQEE Wt W ihidatd-rdpeiing,
force of 02 cept..t he source docunent’ ecific format._ The user may,

. S icC | be
requesti n§™ 8 BSR4 rPSEFéhﬁﬁaIﬁ‘?ffaﬁ‘f VaYRIenEng, agg; inyigiblere the, emay; eyg but age easily

exanpl e. GmsadEbseblid-didie inigeSener with ah REpbRKAR G AJRGITREsitIE $E ieRbia@ik ON
t he page seryer al | ows, t he ﬁg}ge 30 server to efficiently interpret user

Cleigh SToYAVEIengihs MRkbp Wadan Whighgasane Gliers are uedvired. §)her svelergths of

actions oM*%

a set of fmaybabdedvittgPropase sitRirh®ddRens8@&CH of which consists of a set of
formatted term nal elenments 835. Each formatted el ement has a spati al

extent or zone 3B tQNistRAseBAGCan dfdh ImARS i85t ihNBe AEDA AT Beo@dd LWPHE data
el ements such as hyperlinks and
encoded by the tag is transmitted to the netpage system, preferably via the nearest netpage printer.
The pen is wireless and communicates with the netpage printer via a short-range radio link. Tags
are sufficiently small and densely arranged that the pen can reliably image at least one tag even on
a single click on the page. It is important that the pen recognize the tag and extract the page ID and
position on every interaction with the page, since the interaction is stateless. Tags are error-

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

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

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

for each printed netpage.



WD 02/-12955 -24 input fields. PCT/AUU/OLS30 A docunent instance 831
corresponds to a formatted docunent 834. It consists of a set of page

i nst ancesVOIY42958ch of which corresponds to a page descri paTosud/ef3ot he
formatted docunent. Each page instance 830 describes a single unique
printed netpage 1, and records the page 50 of 5 the netpage. A page

i nstance is not ,Ehart of a docunent instance if it represents a copy of a
page requested i hhejreigtienshiprbetwrep g @agadeseription.dbmnpigs instaode, andsthe prirfted retpaigeal
el ement ig i nce only exists.if it records

i nst ance- g%@%ﬁg i %?Pn%t@%ﬁﬁ%ﬁs? @gﬁ"'ﬁlﬁetr Pip;rfﬁg PHEYE AR gssg??tg‘fg"tg‘ gf’thathe
hyper | i nk netpageepintel abinhpeintet itrand Gif Hsoven, theanetpagd usenwhdreGleswiliic It id ot sgremial i C

‘to th L0sta 0 a field. ists f tield elenent
pecause. | 1 FEanraar e RVehin fy ol Gl oRERIGE R Rhen  spelnEnb AP

does nét estpage, prineneshivh prifed tist @trepondiagpliysialpaghontie hapdsh neSwho fedusdidd ipal
el ement ¢ nfotr)(\avhgm tatic el em?egdé 843, a hyperlink elenent 844, a field

el ement 825 PP RABE WA RIS ryand el ement 846, as shown in Figure 27. A
static el enent 843 can be a style elenent 847 with an associated style
object 854,,at I | ement 848 with an associated 15 styled text object
855, an i4n‘1'32ge eﬁﬁfgﬁgygiﬁgw'th an associ ated i mage el enent 856, a graphic
el enent 850 with an associ ated graphic object 857, a video clip el enent 851
with an ad<eti at®ag Datalentenh obj ect 858, an audio clip el enent 852 with an

associ at ed audi dnalpir¢fereddj fefh, e8Ftag Wenti¥ies ¢Hel EioR IrPWIRER it @ppeadl 4nd tiMocation of

aSSOCH%E)egl? far Id‘ﬁﬁtﬁ“ ol?‘éect 880, as shown in Figure 28. A Eage. I nstance may

have a ba S BTG R IEF' W3S hhMen ke contalp flegs Videlredptaninytheifegion a 2 whrlezp to

capt ured dr ti@OrRagancifiaf biloay, 6t exdRpley sibfla t%%ﬁ'éh!siilg QevifPidtpr é@enﬁi&ﬁracﬂ n
map W

the pref erred.fortm% the invention, ata 1 is associate each
page i nst Siflat YO A fupganassocied with the dramediate @rearof the tag.cvittiont the sensiae idevies on

the page. hiidg B fefdiad R scAfbUIIR nd Rogfon WCh&PAeE e TRAT KAIERbmpR, EEARACan
network cgnsists of a distributed set” of netpage 25 page servers 10,

net page r effi¥¢ #18% i [P when/isthe zppe ofpchypeslisk| D servers 12, netpage application
server?_) 13, netpage publication servers |4, and netpage printers (01
connedPed via a AveVillbbemarg claadh explaipersbalow,dn nqreferas] ehimdimenn ehihgug eorBainsThe
net page r g@ieali i sar : i serv.er whi. r I rel ati onshi ps.

bet ween user%flr.yggér?ggmce‘rai irilit‘%érrwéliL Si%%% i°c gﬁég n%x\gr'fgn%ug‘%?%{éﬁ’i 8‘5&5 ,Whéfg‘d APKer Bhy
aut hor i zeBuRiB#zing e pffeciorfkangiovarp iinduesl by the3@irfacet behy ileatensingipetas.altk @gd S

as a signj t hent.i cat ed, users in application
fransact] paertfik, 80 cifEore, dho W UMHTE FRUGHH el SPereCBy BF romer ea
As descr i teligblulimege, atdlessebpatg qyayen sesinge clidk omitet @igh St ReinspoRth® Mhat the pen

i nforwpgti e riptions and.page. instances. The net page network
i ncl uggs %Eof nulrjrt%eég’g%f “%g'gcg p%sg?o\?ecrms ?Veé%é”ﬁefﬁiwawlﬂ’gt PAgHSHce e intefgefion is
(12/ - t 29S8ateless.

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

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

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

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

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

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

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

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



-25 PCT/ AU01/ (11S30 page instances. Since a page server also maintains user
i nput values for each page instance, clients such as netpage printers send
net page iW@UEHSFectly to the appropriate page server. Th@Cpagaisgiver
interprets any such input relative to thl? description of the corresponding
page. A netpage m server 12 al | ocat es docunent >Ds 51 on demand, and

provi des | oad 5 bal anci ng of page servers viaits ID allocation schene. A
net page pbitrregipn dBedloppe™] htlé rpéta thousend priltien trilliors differensrmegibnSIo, beppniquely
simlar, S

et page’ pANaiBSP TN ful Bl AR RS il 3ha s kel Sl Y e R VRS Bt 0P
appl i cat i ¢ag typesvEer ek8mplks, ar@mvxmy Whtaggedhwigit enei set of aigt énceding k pagdinates and

: I
oy ch pubr e AR RRIREE oL kR DRt b B SR R B

in det & | ahd ta‘éelﬂ pre¢isidn ni‘dgtueag@eseeﬂesenmnqan described Ue@nding an \iar én@irynidnt in
network serv Iatfor m manuf acturers such as 1BM Hew ett - Packard,
and sun. N |'b tﬁ‘é‘t"ﬁﬁ%& ¥8rvers can run concurrently on a single host,
and a single server can be distributed over a nunber of hosts. Some 15 or
all of th 4 ncttﬂﬂn@ {&t rovi ded by netpage servers, and in particular the
functional't € % R9m server and the page server, can al so be
provi ded direct IIyOIl‘ﬁelab mg@hamommézwmfasfomn rﬁgé?-(bbitsmfeag datarana
conput er wosk
net page pri nt%{na%gi&flg@gm‘pé; g]lsl gfr:llgéé”d :%gd%g%fs{ﬁ J\% %:d E% tbggﬁs
syst erﬂ]Qan@f BCogewardss o b ﬁfbgesymbolam él‘ hc) lﬁlﬁdébraoﬂt ailmd/smpao §udysﬂ>o] gtirpm bEach
printer n{ et n con t page networ k
%grr%téﬂ[ycﬂ%%eQHq tlé]'tlgle E@ﬁt ofY dsg/rq'b?l 1Y {'(}l? (gf%g a Har \ﬁ ég

via a networ Thterne y Vi tion.
Apart fromidenty o r|t n

net page printer ﬂr:]aé:g %gon P\rﬁesaﬁé& ags eihé’ Her?orz%én ﬁ‘ﬂsqe% 3'?&/%’5 S%f%ffg%r
i s concer péthe dit bmiewetdsmrek integlehved sﬁﬁlauso Iwitlnlreth'é taghdhpageges thaicd bast error (an

|nteract|vel Cl. 0SS me with the help of t stribut ed

net page p&ge %fge Wégr’?“ligl% SP%’&@%@‘&W@HW‘?) %*“aﬁﬁsr"t ‘éfP“Wg'?eﬁﬁt Eﬁ’t"%rrag andrp o
net padé phainih@funi Riftey 65syaiboBGH hiioshe REANDEE tElQ GMRBIbIGE fHeQilEblﬁlﬁ)b@ @@Ethe burst
publ i cation ser§e(rglﬁl[y14 Each docunent is distributed |n two parts: the page

| ayouts, &HE ¥R lf&Fe"tt‘“ékt and i mage objects which popul ate the pages
Because of perso aI| tion, e . lay pi cal ecific to

particul ar subs ablf, Tt ngg‘étmﬁc‘}io&e%f%% l%grteBe ‘%/Sﬁ% “‘SP}B‘}SQ&% gt@ 'S¢ Rﬁ‘i"q $Rl%‘?3°‘¥/| a

t he appr opbdeaf® eﬂﬁﬂ[ﬂe %QIeEd‘-SolofﬁB% toddehi MBIGRr AR RAlifdan@) with theQhid8 lor BidRebnt ar €
typically shared with other subscribers, and so are nulticast to all

subscri bes¥mbel, and; gpdewarl sizese angthe Blockt 0dga g asdiffprns kind gipcede, xods as 2
PCT/ A 2801 cb3bRBibral TddRe N&lP 3 CeattBle! @;?e&)hé?ﬁ BSSViYRE, BRb CUART dy8ems 88nBial | on

of document content into pointcasts and nuiticasts. After réceiving the
poi nt cast (mmynisatemens: Staragn dentisg Hakl 499% itee gantentseaf Whikhws hewpin drcomerratebist s,
1T oany, tQdsiadi&inckp. Once the printer has received the conplete page

| ayouts and objects that define the 5 docunent to be printed, it can print
t he docunent. The printer rasterizes and prints odd and even pages

sinul tanequsgy Oophyaiédl TeigSpudtiird he

The physical representation of the tag, shown in Figure 5, includes fixed target structures

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

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

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

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

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



sheet. It contains duplexed print engine controllers 760 and print engi nes
utilizing MenmetT"" printheads 350 for this purpose. The printing process
consi st s Wi o2/¥a95-ecoupl ed stages: rasterization of page deSTAUNMPGES, 10
and expansion and printing of page irraggg. The raster inage processor (RIP)
consi sts of one or nore standard DSPs 757 running in parallel. The dupl exed
print engine controllers consist of custom processors which expand, dither
and pri nt ingéadg deteetghe tagnThegdilg it sy, to dsteat heambezie ib rafatibnalll énvepent and bevause at he
printheads in the print.engines.. Printers n enabl ed.for invisible 1
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printer 282 te&s*aoqftt e ke and depce ferce e dhrgc-fiimsasiongh godign s wieltptionsofsthe fage
tag tilinglsebeMe sedbst. hence tag map, for each surface type. The tag map
811 which describes the tag tiling scheme actually used to print a docunent
becomes associ atQfkaidet firubhiihs afQEMBHy $2ad BahplolEthEeR GBIy 1S ndiddS can be
correctly interpreted. Figure 2 shows the netpage printer "class diagram
reflecting printge-dveladit @ shilfeOisBicuaP Fis WRipoidl fHEfheRYotRer! BHES t SplidaP Tag
server,_11 on the netpage network. A preferred enbodi ment of the netpage
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at least equal to’this minimum dimension. The radial height of the wedge 510 is always equal to the

minimum dimension. Each 4-bit data symbol is represented by an array 518 of 2x2 wedges 510, as

best shown in Figure 48.

20 The 15 4-bit data symbols of each of the six codewords are allocated to the four
concentric symbol rings 18a to 18d, shown in Figure 5, in interleaved fashion as shown in Figures
49 to 51. Symbols of first to sixth codewords 520-525 are allocated alternately in circular

progression around the tag.

The interleaving is designed to maximize the average spatial distance between any two
25 symbols of the same codeword. Other arrangements of the codewords or their data symbols may be

utilized.

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

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

contents of each of which are incorporated herein by reference.



No currently commercially available printing technol ogy has all of these
characteristics. To enable production of printers with these

char act eWW@02/4€2955 t he present applicant has 15 invented a REWARI/NLSI0
technol ogy, referred to as MenjetTM te(_:qgo_l ogy. MenjetTMis a drop-on
demand i nkj et technol ogy that incorporatés pagew dth printheads fabricated
usi ng m croel ectronmechani cal systens (MEMS) technology. Figure 17 shows a
si ngl e printinglepweete sugpat (fingle-plisk] snerngtioniwithrretagiged Tegiom vin pasgesing device,
wal | printgr r O_printi nt.s. forma.l 600 dpi
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t he nozzl ebt@inel whénahawagwdretilel 6h 3 Oquilatehad trmgilorZgtdeasshaw i Fightd 6. t he fluidic
seal 305, the ink channel rim 306, the |lever arm 307, the active actuator

beam pai x 308, the passive actuator beam pair 309, the active actuator
anchor 310.2.4 he Tagdmage Protessing adDuevodirid, and the ink inlet 312. The

active actuator i C i: i O] i .
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19(b) . Threplying the sivg's nprealizationp focsashyshape’s gromients, and fot@ivp-negmaligingttherepting e
302, and } . 91l I . . i

prevent's CRECR O 1b Aol P AR S e S P Es R NAL el e
nozzl @5chénbere Bigh ordas motventtie mueired tor disapfbiguhte thetwn prasibls oBGBationd 080 axis.

el 2l g TPl YIRS b LA, NESHI R Tl

chanber, &sratdtionmoinmliEe theraxisligfge) aftef hehasdmd the digdsrivenmaligatioed applied] since tilee

action of the surf.gce 25 tensi,on at the nmeniscus 316, Fi.qgur.e 20 sho a
e umant CoPtEsYH difl6%aR 2ut 02 1R ToReckelS AR RE Wils Bfits Pl oGO Hovdes
pri nt head uefultapgrofitlationdfdhdtagh rétin@aperpeptyypizeal |y 210 mm) in the
direction 351. The segnent shown is 0.4 mmlong {about 0.2% of a conplete
' pL [ n'él 130ad) . V%gmzlﬁﬁblﬁtphﬁgsctif/ﬂﬁrggaﬁﬂlbtuies mmweﬂi P&gd bé lcai»eatéci ¢ae80) pGocitdsmsted N
the directign.352.. The print as Jyows of i.nterdigitate rinting.
Ll emant o 3b Baiscpestiom e RGmpHEY Brsed g heie Mhowt pastil Blatpflled i el kg iy
i nk i nl et sargis? thelpgdt b GbtatidiCofl tha GingLariluiht acrti@l oft ihe aRisi Malt@mg odebdiOby

operati on,gﬁ,nog’%le %uard wafer 330 is attached o the printhead substrate
301. For ABRIY{ngHY Fing s39emalizations foeagh shapp ééﬁ!%‘f‘i’msnén‘??d gecond-order moments are




guard hol e 331 through which the ink droplets are fired. To prevent the
nozzl e guard hol es 331 WO 02/29 - 29 PCT/AIITU 1 /01 a30 from becom ng

bl ocked Bopagmss fi bers or other debris, filtered air is parpadimssough t he
air inlets 332 and out of the nozzle gugyd holes during printing. To
prevent ink 321 fromdrying, the nozzl e'a%gfard is sealed while the printer
is idle. 1.6 The Netpage Pen 5 The active sensing device of the netpage
syst em i s newpplieed| thy cacyempersp@dtivevthiigets areusdsndo irdcograze) enidl 6w ot clodekteto ¢hdit,

is able t t : ode IR posjtion tags fro age via.an i e
sensor. T Setﬁj%r)eél eoggfgﬁg%%ﬁ‘?ns 152 & c?félﬂd?fsl? are” aé&g}'lﬁ f:oéc{spo 3@? g’e p\e/\ﬁs?eﬁt“éentargg%%e
appr opr i attenftaket er betthe paspectivesdistsitedgrondersdl of angare of lnown &ite btdg ko ahid an As

‘descri bed | tai|l below, th tgmi.s. able t when t ib i
i cont acPElBEIRL TR BRI PRSHB & e (1 0 Reed pagaie e well ' °

-

suf fi cibentndedstéod! @ubtions aElhtiigcthd FoRtapapdavand itipe (shac8 podk paRO(s8PHelbed) RAL €T
and 100 Hz or faster). Information captured by the pen is_encrypted and

Wi rel essl F‘“ﬂ _Eﬁ%tﬁ]ist‘tf&xf“ée Magpiggjand é@%eowaﬂé% Masters Shgsis, Disat- oF § r Uppf _
base st at Cafifoldi &' BYrRIdy) FedtARaPRERNY. WAEHEFB BY/546, 1L 1480N AR InERISE wilbh | N
the preferred enbodi ment, transmtting the information to a netpage server
for interﬁ#eéﬁﬂll@?ﬂqufh*édhéﬂoéﬂe@ﬁmé%odi ment of the netpage pen operates
both as a marking ink pen and as 15 a non-nmarking stylus. The marking
aspect, however Thesnigeed fecwacsaieyimpgr-spags prRysPesitverieanpfage issyssd dorpeeieck (at 36)

br owsiqRo 8YhiGBWn 34t Bit gés-mé}ﬁﬂ tdglsphc® Hﬁ%%ﬁagg%% 8 W0 mm&g&&&&-is G

net page pen is registe ed w th ot he net page gystem an as a unique pen 1D
61. Fi gur dilingarlyhiptgepolate: (ah 36 thg dowranlevdnt adjactntipirelmin the fihpt tinagg. Penprewibaded

i nformati R I LSt ral i et wor k.
20 whon o QPpR iRkl 3 1 RLALIRER BEIKRL0 boglh hORRIBLORAESES, 1
position and ori L3l £0 cfa&llﬁ{s'#qm%) b«%)e SbRARE in TIH? wg%t?sa&fs ofrﬁug g&%q:)ltt Reed-
force sensor, and the force onthe nibis intéerpreted réelativée'to a

t hr eshol d Stlomon dodeatoedsvib dedvded (adh 88)peryi¢ld 20 dptoded bitdifuot 120 Hecodall bisvis tatal.

interagti e nt _on the e to be “.clicked r essi wi,t h the.pen
b (19 of et tngnE tofbetd SulBH S Paplhdof sheehRen o, 8 RF SR utibt ReomBiaR e
force i s dejrietteacbdalariag the Rampitngpsocesal ue to al l ow, say, 25 the full dynam cs
of a signature to be verified. The nib may be novabl e When subject to a
speci fi ed force Admealion&d ahoea ity pliykiaal tigwtuctaf siehdoding3pstém ék 1 eRentlal fol the -
To "click’ the us§r agg}?ies a force syfficient to rTDVf tﬂﬁ) nib. This my
provi de mIMEMEAnE ofiet Physicaharmapesprnts ot eadutoe g Pesd Ttavillipgndresiond thet thy
non- E'ovi N@rodesy .f%rm_eogwmgdﬁmedeamgﬁgs tﬁlﬁ hey pRge th%j Rried8 dh@ddt@@ﬁc%ﬂédodbp?fgdgi&?h@ihb
on t net page i maging, in the infrared spectrum an area of the
page i tﬁgy%alﬁt%f;w f‘hetg‘ﬁ%afrﬁt ?Sﬂsﬁe“’dﬁﬁ‘{)@éé"d’t“ﬁ’égﬁé%ﬂc%@?g thggatand conput es
the position of the nib relative to the tag fromthe observed P_erspective
di stortion on tHE®iTHREgREet I3 Iy sonehy iphsitgtea pb theyimsee pihaseyelatiogshipcte. the

Al 't hough figreRshitbedMhdt @Rds! if@6unafis bhteof AniphYe BE. Tt PY6mAIEE HdIEndt MSunti 384
density on t et}]?age is inversely proportional to the tag size, the adjusted
posi tion FEEHHLY slscodedgthpr @orpeypositicn de acayled fer Hie rfupamh s | Givenopdequate

required bHRkedhE Podbeand MEAIB2A Tién-hinmaBRelR 3P I 193)Qn REANHNL s'tngléyé Bg;g{v@s uo1

/01 a3Q Pen actions relative to a netpage are captured as a serl
stroké® Acckinggpether dpgsindhescugenidmagequence of tinme- stanped pen positions on
the page, initiated by a pen-down event and conpleted by the subsequent
pen-up event. A Her@gaingdstag|daig ipdigyeythgiidentihel hagesinn sontaining ke thatanddbe 5
whenever bhgnRadend b AaRIRSregith! AlaccltIlShsia 55 the fen'h i he
com"rencerr%nt 1of theg)gstrg@e. Pﬁg%ﬁ ne?cgage%%gn%as a c%r?@#ﬁ%?ég?’iagr@g%
associ at ethenpvetall erientatipwRp rof) thehpeny gsethert mferred (at 34) from the perspective transform 33
observed on the tag and the known spatial relationship between the pen’s physical axis and the

30 pen’s optical axis.

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

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



perform copy and paste operations etc. The selection is tine-stanped to
allow the systemto discard it after a defined tine period. The current

sel ecti owadeyewshes a regi on of a page instance. It consi PLy/AdIoisbhe nost
recent digital ink stroke captured throygh the pen relative to the
background area of the page. It is int érlégr"et ed in an application-specific
manner once it is submtted to an application via a selection hyperlink
activati onon-Eauah spsfmeb,akn tae anore esubl crst) o8 Plnar Tduifaces SvHeteeregulbr tiliipk ofi adgs faree d
by the pen t tem ase of def aul t .net page pen descri pbed
Sbove. o PRI A SfReS Rishian e of BRer g thofeeot sefcds Herra betpas o e
current. khich epgloit tlexopuanatredfitbedilingni b style 825. This is the nib style
-l ast associated with the pen by an application, e.g. in response to the

user sel ecting aAg eldhative ¥ arup@teSinb@. snitdietotefegithi tiliglis Showe i Flgﬁrla%an'l‘ﬁh
ociated with the current nib. Strokes captured throu a pen are

style S
't agged%ﬁn flierpative dog f‘éﬁfq%r%a‘sdt bas foun praspestive gty ésit 4F similgh etishirg tp tags
r epr oducedesctib@lybyaBenreR Rk Al 4e €8 Patent BES1NHE ’Fﬁe)ﬂ@ rafrdsthedVitk 5y Blh ﬁ}éecﬁﬁcﬁomon

tagged. 20 Whenever the pen is within range of Brlnter wWith which it can

communi caf¥nbalyd, fa t@'lab‘aﬁ?#oib}”agﬁeéaglrﬁﬁewﬁﬁFﬁch@ﬂe it a yids, and sagheggrar bif bys to
decode a el Bk&ick BF fel el OndifE dR2Yhe pdripeHRIBRLAL t

LED. When the pecn succee(ejzsp%lnr#?%ecod{%enlggr estro étE *%(%e?l éd\tlg) b?ﬁsgkéébet%ént
moment ar i |a90a<afet tagtae showrsin'Tgjures @tpand/bes Exgu@rﬁbeshgm e aguay ehmmfrl@kteg ang the
referr f h tal
exchange Siapaftifhhilmidfeiadeidod Qfich WP R e B oA b Bl
handwr i ti nlg)wsairsquftretilnmxbﬂm tagsy ¢obtapng adlpne bitsfog ilhistuaties purbhgespen is wirel ess
and transmts digital ink to the netpage printer via a short-range radio
link. The transnvditged (1h, gD tRekd-Bolkmbs ce:hcriy.pbedoﬁ Qg qarai arame;duadmltlgemmﬂéd Yo and

packeti ze m ssi o but. U heﬂB en u
vent to Db e bk AP RN 53leRos 3 el e LGt RHE it P BB
range of aesjliencet torbuist eboﬁszsrsamdiggti 163bit fag HD iam beﬂotee ttﬁuaillolm riDegion Whiof tip tha® a

capaC|1 ﬁf over ten mnutes of continuous handwiting. \Wen the pen is
once ai M Wit hin range of a printer, it transfers any buffered di gital

i nk. The buf f er y I‘OVI de | ess hQuffer capaci W) Q2/ ~29~5 -31
bt Al U 1e ) o I BB TR A pblhe ctione AFER 1S AD SeARheib PBRETR 8 R bt
because a}ioups aF Etagiaéaﬂméteﬁiod&& itfuctieds PREIES rBRMBleOArdeBP ahis Mido Qhvek Bk, The

network, it I1s larg i mmaterial whjch printer anBen is conmmunicating with

at any paP?‘?PﬁffP‘éFr tafgeFFetherﬁfoﬁ“r alfoyy F“’éﬁ“’@ﬁt?éd‘i‘en@ﬁt sopfurtfipfetargaty are nefasgyirepediag n

greater deghale [gA cess&@cgrb&eus@s lRedcAMsd iWkdchiom1.08T86RNGER 1R eEa:@%@ﬁa&tépezéQnd 1.7
NETPAGCAE | NTE ON The net page printer 601 receives data relating to a

strok 3%1"“&‘3??&“&5 101 when the pen is used to interact with a netpage 1.
The coded data 3 of the tags 4 is read by the en when jt is used to
execut e a movenehihoughthy tagsmay confagik an origy “G%f"é foake Wt disambigaptiqnt of theffoun e

parti cul aboé&ﬁﬂ@o&ﬂﬁiﬂ&@s FHROGE Alide tthESeRsd:] lve aeb%enﬁe foQnidEd &ﬁ‘én%eh afeliand

an indication of the relative positioning of pen rel ative to the page
to be obt HefagidataFier pxaemplen thefopr¢adevords can hmxmng@cbw thy) epdhetag prientasion coutainse | t

resol ves, o @odEQSrd ed bt Rat RAGRatloR, ar%(&hg&fn fnhkﬁ wt 68 Kﬂlefe%ﬁé Lol 406 w1tgh

address of the netpage page server |nt alns t correspon
page iaPst shecwmdgoof ity codpreerd(t-4handi tbe pQSﬁteonslf thsksynibol witlein plregrwdeveord éA-O)l Tag he

page vas HEGANE! ol ARG o Beeolifle Mo SRWoRT atHabiP fenid 3R AR SoRbl ol Bl I
al ready 15 e address o he relevant page server 1 n 1ts cac ach
net page cooiintas sipflebic tdfrating phether it is the first codeword, or two bits indicating wh1ch
codeword it is. The latter approach has the advantage that if, say, the data content of only one
codeword is required, then at most two codewords need to be decoded to obtain the desired data.
30 This may be the case if the region ID is not expected to change within a stroke and is thus only
decoded at the start of a stroke. Within a stroke only the codeword containing the tag ID is then
desired. Furthermore, since the rotation of the sensing device changes slowly and predictably

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

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



| ayout mai ntai ned persistently by a netpage page server (see below). The
page |l ayout refers to objects such as inmages, fonts and pieces of text,
typi cal | waoxs20ss el sewhere on t he net page net wor k. \When t RETRAYEOEAS ver

receives the stroke fromthe pen, it bleves t he page description to
whi ch the stroke applies) and deternlne whi ch el enent of the page
description the stroke 20 intersects. is then able to interpret the

st roke i nreptesengasion dring gelfwegisieringe Inpthis ¢1:ee eacheitvalues (as rpulti-bit alug) isciipically

t | t

posi ¢ on’ SHrehel S #0808 ARpE 18 AORE AN i IR e aBpRt LMD Thiy
nmexi num  émuehfiatte dith ghid isweallegapulated cank yhus abldwscthe i iocml reljabhyeiderntified aml itsl i ck
L be 2t Gt G0k BR Ry BekRRRE Rl S sl
( 25 | ack oboun@sdfe rtsebef ﬂaéﬂtéch&atﬂﬁfthdahO st EdtaiiioWeMtkes pmtm eand MhedePMER be

i ncludes a bujt "clic n.be re er ed e th en down and
pen up pofUtRBR Bd%‘d? ﬁ{(‘%?’ fﬂ%ﬁ‘i’}e ﬁﬁ&“%?‘e '%Pf"‘”!‘yl‘\\ée21 %ﬁ?‘g‘dﬂﬂi‘ﬂfﬁ’é enss ginilgpto
ki nds of u:ew&n&lam@m prrs?ecﬂ@é Q?ﬁ OAdcH ek Rds @0is po¥iRGTel laViGoud PelintsOr M
fields. Input throug ormfield can_al so trlg%fr the activation of an

associ at ef Wﬁ@rgfldn‘1€mCS¥)t°fePFeSfmFi}f5‘°efF‘F|8H1k’§s gndihenee ditferent imultirbityalues (3¢ A9819di ng
a nessageTt@ndlopEPBkApRRAPAhGE HPZOO@Pd typically elicits a printed response
in the netpage system WO 02/:12955 -32 PCT/A W01 /01530 A hyperlink

el ement 844 identifies the application 71 which handl es activation of the
hyperl1i0nk1 2% | 1 Nigy MQ,54 which identifies the hyperl ink to the application,
an "alias requi i ncl

r
aopl ot on a1 FEpdneE hetClnns Eion 1R, S UEPuR L RS Pl b, Befire
whi ch is ugaag Whemd theeaghylaerd pemklotaion emobe:le&sh&dan&)amcubsdlaemcrcaﬁcppeams then .
th 5 t Th | i t cl di i

Fi gure. 20 BeRHERRE HFOrRoRR e aa PRy HEaEson v B bl JER 1 Bnind e st
to an appblf@x&tlb@m&mﬁa@bem t@gmbh@ aﬂ%gﬂ&)féglon'ﬁba cdppspofidihg Qotatich. THE gl chape d
by an g,ppl cation ] 17 64, a cation IDis resolved in the nornal
way vil SoRRETATR 1SR INin Q‘H‘? I}%E tl&ﬁnem?ﬁ%l’rl‘qt‘?ﬂ??“ jasramy hyper i nks
8G3, form hyperl i nks 865, and sel ec n perlinks 864, ﬁs shown .in Figure
30. 10 A general Wﬂ@PlfPﬁlﬁ{”sc%"nsc?‘ﬁ‘ﬂ‘Féﬁ?gfﬂ“é é%etre$‘89<“’éf t3sriand thibeatyait |
or may si aRbis t8RaKace Pk EWRELREIBple PagBeBREMRY shan‘é thddaMeMtiRG kdheMK atdiBetdnke the
corresponding formto the appli caF| on. A selection hyperlink submts the
current sé"!gé’@@%fﬁlgtséh%thébﬁma&ﬁ&'tsh%fﬁthelsilm%ﬁé“@ﬂrrent sel ection contains a
singl e=word piece of text, for exanple, the application may return a

si ngl e- page docJrheae maniongregioe must b reiriceabls vig tharegionD: Khus giMenacegion e ch
It aPRRAr $ag W afdl 4 b&ﬂﬁbﬂ?drﬂxn tﬂeqﬁg nfp Chf b€ rrélﬂéve&5thl: Q@WG& b@&%la@ﬂﬁﬁfo' dnnl
type is character|zed ormation is submtted to the ap‘g i cation.
The cor r espsehis g lmp@r Withlm thheegipnc andgiBo tagaelativpspea loeating gart beorddedbtothe g ch
can be_spgghbdiolRiddHanRi pma&a%@ﬁm eglBn he hyperl i nk instance
appears. etra sactlo can rdentify useér-specific data to the
application, for exanple a "shopping cart” of pending purchases naintained

by a pur clqag_s-y ng %Ii §§&h%e9” behal f of the user. 20 The systemi ncl udes
the pen's curren# ectl g sel ect .on h‘?»/ﬁ?ﬁi‘ z’h ctivation.
system i ncl udes tHRediggt & aC‘E)f’Odt“Pﬁasc %‘E??c?irea‘? JBteres P % e“S%g’g t?%“%ﬂ“l“fﬁ' m
hyper 13531k dasetibsdadarias i ,m allis bevdel THe ;traefr&w@ﬂngl ddkenitAifsel tocatfonndidatifg! tags' as

attribute set, .onl pui since Last or m
already discussed An alternative co mg scheme uses ob]ect-mdlcatmg tags.

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

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

trivially support the capture of an absolute pen path in the zone of a particular user interface



subm ssion is included. The systemincludes an effective return path in all
hyperlink activations. A hyperlinked group 866 is a group el enent 838 which
has an a¥oed/&98d hyperlink, as 25 shown in Figure 31. WhBGTARBUDISSECur s
through any field element in the group, shhe hyperlink 844 associated with
the group is activated. A hyperlinked g? up can be used to associ ate
hyperlink behavior with a field such as a checkbox. It can al so be used, in
conj unct i Jemelitt h the "submit delta" attribute of a formhyperlink, to
provide continuous input to an application. It can therefore be used to
support a "bl acldsoebiect-indiqating dag emtaimsde |tag ID avhichhdirastly rigagptifipssa @sgstigiedfaceand
therefore S - Ik s . . r 3 i

col l ecti opotpie el ERRPAGR b EF WIR nchekich, NEE il WU OORR Ber
t hr ough oimerface mlementpidentify dhaesqpagieaceseléoenty mhkingushemn alf adenticnl swid rthereforee or

nore paraneiers. 2/ =429y -33 a l.i cation software.program
i g ofisaediibe. s Rgstiny vasp A% BRRET PR B e Bh apRieen
t he docungdih. Thepde mowgver, support théerdpairy oftzomelagivasengpathe Bo g hethapositionfsambling

el ements 839. A forminstance 868 repr?fsents a grj t ed inﬁtance of a form
It incl udBedusneyegreends tivise dhe spopuftieesiag P auicy e SisPRcsAL ™Y GoR SapRled pen
el ement's Bdkhidafto tH3RektOFithin £afdie 5arif6eein§habiﬁﬁauancaetehﬁmcan associ at ed val ue
871, whose type depends on the type of the corresponding field el ement.

Each field val uayijieeahéStagdifid sbheinbr Mo Ghpsafuéicnl Utoaper@idnnivREl absotidlel NGuance,
i.e. through one or mare printed netpages. The formclass diagramis shown
i n Fi JQr eclomentson the ngipage;as g5ex iteragiiye elgments in thatg-pser gap ateradh shith Hhequmigd opgse
the form gnPgt dpyfoprifite QdfRihe dSHE T lobdRE for Y dltaQb bE ¥dal b§ the sbnshriplddVibSariahi M
when first printed. A formbecones frozen once it is 10 signed. A form
becones s tipRRrREJeHARE o hrgwerateddn o BetpagsisyyieMyper | i nks has been acti vat ed,
unl ess the hyperlink has its "submt delta"” attribute set. A form becones
void when the user invokes a void form reset formor duplicate form page
command. A3 or mROGHMEMT ANRFAGERESCRIAFIIGNSe f or m has been active exceeds the
form s specifi ed\ prefeied mmbodifnchtcoftahdocimemand papetdesoeiptibioclnssi digguim isshewh awed.
| nput t.hr uggh ? f%g%gvmmh is not active is instead captured in the

T8 PO 2%

backgr1 ung* of the 15 rel evant page instance. Wen the formis

active or frozen, formsubm ssion is allowed. A tt t to subnmt form
when the form i "Rt ReIRARS Sstegta g?%’?@‘?’f 1§ gespﬁ?eg@f g%?ealﬁ@" Sednyt gﬂreﬁt?%vef;
form st at ue doe@aéit 33634 afiadrifchibg tsiétre Wwhdsé eirRimabE¥mans 889 adke@soctedSHith
with any forminstances derived fromit, thus providing a versjon history.
Thi s al | ofiRatept $biBeH SF0vach as texiobirsts <P Lyl oblectspfer ﬁblactggrﬂt PR tag dospment ik

period tophRe®%f laUsfferi WiliTh Partibd e Alzk abdRetordiSy AP bikiOdlarafed GaledfactbK .
Digital ink 873 consists of a set_ of_ time-stanped, stroke groups 874) each
of whicdh ewfrense.cthe dogpment is ppginpted and Aheryiiss fouaied. oppatied abplgmps 8357 g

set of Ui gen 3 SOMREhsPER RASiddWiih gzﬁent%ﬁéatsm/himh&miﬂé@lﬁ_ﬁdﬁ? kiéste fssB8dted
orientation and nib force. The digital ink class diagramis shown in Figure

33. 25 A miith|thpiiqosivenendisg Graial demantse prrtRBaly Whese te gomtent gbieels prefsiykriglaps, a
dr awi ng ftaﬁérﬁpﬂe% in@hincd oﬁhqgﬁa&ﬂé%\@anhg,isggéiis%fsg destRBed dcBhrbef! ﬁ,rmezv_iﬁ;%ug;éaspmd

diagramis shown 1 n Flgure . Any ital ink captured’in a fie S zone

58 is assitypiegh a particular pagsl instanse 8Bbioligarcorded separiely Aiomaapn caniuredi theyigh ther
i1 28 e O il e b o, Y Box 1 ol ¢ & Zone causés a Lt ue val ue
30 to be assig neﬂletﬁestenc% Jf itl%' rﬁios? aysﬁlnj:f Qocument description on the page server allows a user
to request a copy of a document without being forced to accept the source document’s specific
format. The user may be requesting a copy through a printer with a different page size, for example.
Conversely, the presence of the formatted document description on the page server allows the page

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

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

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



A text field has an associated text value 882, as shown in Figure 36. Any
digital ink captured in a text field' s zone is automatically converted to
text vi awanbizesshandwiting recognition, and the text is BEEAFAENSBO t he
field s value. Online handwiting recoggjtion is well-understood (see, WO
02/-t2' 1SS -34 PCT/ AUUL/ OLS3(1 for exa I4e Tappert, C., C Y. Suen and T.
Wakahara, "The State of the Art in On-Line Handwiting Recognition", |EEE
Transact i impet f@hdsPat t ern Anal ysis and Machine Intelligence, Vol.12, No.B,
August 1990, the contents of which are herein incorporated by
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actual interpretation is application-specific. 30 Table 2 summarizes these
vari ous pen int anhafé ipfiGredi fobin &f kY pageion] althe mdp -81BLiETaBYociated &¥ith each page
interactigns with a net a a Qbie t Tva Pen i nyut AC}tIIOI’l WO 02/ -429y -35
PCT/ AU01/ EE88e8 tepBayY fash R’Ggﬁé’f‘%ﬁt@ P ERastityd iptodeqafions opdhe,page.
licationFornClickSubmit formto a licationSelectionCickSubmt selection to
alicatio F40rm fﬁ%lﬁiCheck xn markssi n true to fiel dextHandwitingConvert
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25 page servers 10, netpage registration servers 11, netpage ID servers 12, netpage application servers

13, netpage publication servers 14, and netpage printers 601 connected via a network 19 such as the

Internet, as shown in Figure 3.

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

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

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

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



igital signature of form assign digital i nature to fiel dNoneC rcunscri
tionssi n di ital ink to current selection The system maintains a current
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of handling pen input relative to a netpage. 15 The process consists of
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digital signature to the field value. 1.7.3 Page Server Conmands A page
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docunent pigatseiserc Paxrand inhkd objads, sinaumothét Hahd) WrectygiBallyABlardd Wth BthéOsuBiceibersand
voi ds the cprres ondl n horm i.nst ance. uplicate form conmand voi ds t he
cor r espon#fhyy ¥ }W‘F‘ﬁkg’é Sebsgrbery Il?é‘HteﬁraB@ é‘BPfaamé%P*}geéefb?rf nted copy of the
current forminstance with field values preserved. The copy contains the.
sanme hyperlink transaction 177s as the original, and so is

i ndi stinguishable fromthe original to an application. A reset form conmand
voi ds the corresponding forminstance and then produces an active printed
copy of the



25 forminstance with field values di scarded. The copy contains the sane
hyperlink transaction )Ds as the original. A get form status conmand
produces VD f/428%%d report on the status of the correspondPGHAOIMSBNSt ance,
i ncludi ng who published it, when it was Bri nted, for whomit was printed,
and the formstatus of the formi nstanég. "Since a form hyperlink instance
contains a transaction ID, the application has to be 30 involved in

produci ng a newThemeipages publicationssebvet toptimizes the ssegmentation eoll doonmenit wentemiciato S

therefore_t.ypical l.y i.npl ted a hyper | i nk. dupl.j cat e, page .o nd
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the invention. Vihegriptingpyecepserngiste of two decpyriedstages: vasterization ofipaga Hessgiptions,
Pr €5 18 Cand béphfliof B §5infhi oP g if s "rHkCral i Blok Sond AP onk
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any forms, then Prinersngl dnaldéd fetdovisiblet IRC praviag chad) fei aptibe 3o tpFiet fags Eing MR+ he
sane y duplicate. form commuand does. A reset. docunent c nd produces a
ot 4 cBorbye BREC iy poien -G08 e CFRGYis ST et GEIR gPu AITPIEN o
val ues di s@hrpdgd hatd mérd ¢inded fimetibnatitha inGisiBIRYRipPinted pagddchie} 4t€ stilbdadsed as
docunment command resets the fornms in the sane way a reset form command
does. A g8tP#¥Stunent 20 status conmand produces a printed report on the
status of the corrggrpfndi%% docunent instance,h inc{ udi ng._who eg_upl ished it,
when it was pri rit BOFTat BYPIH RIS PRAS N51RsRS &8 Shegityof prpets Mot sposielizgd netRggts
it contai pAntedsimaly PENOGRE mdLY $pBEialGRIBENDeSS such s FRb&Cr @Rketsadftpldstidd! Bachringt ,
t hen %Be command operates on the (&)age identified bél'the pan's_current
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sel ectPon SYRRPYRA! leashepeoiyrinerelyptadad etpRpds #ilffst p1eeo BliRgoichem andrimge g Bils a
menu of PagRadRiMEde (FRMBIYIS ndap 8 PEWRICh MdsBifbes te theinzaLItsle LAY B8R brint a
contain a page server comyand el ement for the designated page ‘server
conmand, ferEAenhkecewpmasseriated with ghat dlocutpeny 5p|that £he derupgpf’ Hiagsy Fapebe correctly
applicati %rﬁﬂg@gj fic handling by enbedding the rel evant page server comand
element in a hyperlinked group. The page server activates the hyperlink
associ ated 30 Wigihd BRHEWPEE Helps EIpiHi AUt AlaBfn, YRR SR DGl BioRNREEn
server__command. A page server comand el enment is hidden if its "hidden"
attri B9t emaintairad by A regisiation sesverdhan tie apprae ndbwsk-not have an i nput zone on a

page and so cannot be activated directly by a
A preferred embodiment of the netpage printer is described in greater detail in Section 6

below, with reference to Figures 11 to 16.

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

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

characteristics:



user. It can, however, be activated via a page server command enbedded in a
different page, if that WO 02/.129y -38 page server command has its "on
sel ect edWoy20ffut e set. PCT/ AUOL/ (11S30 1.8 STANDARD FEAFURBE(0OFISSETPAGES
In the preferred form each netpage is_printed with the netpage |ogo at the
bottomto indicate that it is a netpage©nd therefore has interactive
properties. The logo also acts as a copy 5 button. In nost cases "clicking”
the 1 0ogo produces apkaspsrapiic qualitysalpe printingt he case of a form the button
produces a copy of the entire form And in the case of a secure docunent,
such as a tickete or highgpdity teixhpriitimgt on elicits an explanatory note or
advertising page. The default single-page copy function is handled directly
by the rel evant *net pgyeelphiigy ser ver. Speci al copy functions are handl ed by
linking the logo button to an application. "I 0 1.9 USER HELP SYSTEM I n a
preferred enbodisnentqw pieerrvestpage printer has a single button | abel ed

""Hel p". Wen pressed it elicits a single page of information, including:
statuss&of printer clywmkicbg«n status of printer consumables 15 top-I|evel
hel p menu docunent function nenu top-level netpage network directory The
hel p menu provi des #@wpdpedddhi cal manual on how to use the netpage system
The docunent function nmenu includes the follow ng.functions: 20 print a
copy of a document gpplddperatichean copy of a form print the status of a
docunent A docunent function is initiated by sinply pressing the button and
then touching ary pagglyQfledipen@@cunent. The status of a docunent indicates
who published it and when, to whomit 25 was delivered, and to whom and
when it was subsequephlpyingipedd ed as a form The netpage network directory
allows the user to navigate the hierarchy of publications and services on
the nepnork. As.an ghlfhidhi ¥GbldfRdPsaingcan call the netpage network "900
nunber "yel |l ow pages” and speak to a hunman operator. The operator can

| ocate the desired dgasiERmandoy oute it to the user's printer. Depending
on the docunent type, the publisher or the user pays the 30 small "yell ow

pages" service fee. | vor Soatnlial65 -39 PCT/A U 11 | /(I 1530 The help
page i s obviously uﬁﬁﬂggY%b?e ?? %ﬁe printer is unable to print. In this

cver the netvior i 3P ukgtr B R R R R 55 o] RS AR
description, new, LSpiSHtaRfioR of PRARLCHm PR LhAIRRHEX ATPhEsehLappiibatd hhat ©

15 invented a new print technology, referred to as Memjet™ technology. Memjet™ is a drop-on-

demand inkjet technology that incorporates pagewidth printheads fabricated using

microelectromechanical systems (MEMS) technology. Figure 17 shows a single printing element

300 of a Memjet™ printhead. The netpage wallprinter incorporates 168960 printing elements 300

to form a 1600 dpi pagewidth duplex printer. This printer simultaneously prints cyan, magenta,

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

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

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

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

passive actuator anchor 311, and the ink inlet 312.

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

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



5 personalization mechanisnms in the netpage system Although news is often
used in the limted sense of newspaper and newsmagazi ne news, the intended
scope i nwhe/ppEsent context is wider. In the netpage sysPEWAUOKRISHi tori al
content and the advertising content of g news publication are personalized
usi ng different nechanisns. The editorrl P content is personalized according
to the reader's explicitly stated and inplicitly captured interest profile.
The adverb@ndmntgatm 2Bontent is personalized according to the reader's

| ocality and denographic. 2.1 ED TORI AL PERSONALI ZATI ON A subscri ber can
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the readef own enail. The netpage publication server supports the
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desired tion of adyert eith alitatively (e.g. high, normal,
| ow, nonefprp?jfmgrﬂﬁﬁ’éﬁhEé‘l’ ace p f ?"é’a g‘i’é@‘gt age) The reader al so

optionally expre s s a prefer for a r of _shorter_.articles or
10 a smul | numbeh® B SwREGHS af eSS o 7 DB B Aftpyon 2D s
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may al so be writte ite [ nt . ver si to, match the expecte
Sophi st c et e e St o Tos e S AR B Pt AT ( o
ver si @8. tehs®n atiE MBkikcuk 816/ersion is sel ected according to the reader's
age. The reader can specify a "reading age" which 15 takes precedence over

their biol ogi calFig@€ 20 shows a segment of a printhead 350. In a netpage printer, the length of the

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

30 300, printing the six colors or types of ink supplied by the ink inlets 312.

To protect the fragile surface of the printhead during operation, a nozzle guard wafer 330
is attached to the printhead substrate 301. For each nozzle 302 there is a corresponding nozzle

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




The articles which nake up each section are selected and prioritized by the

editors, and each is assigned a useful lifetine. By default they are
del i vereWQ®/82% rel evant subscribers, in priority order, PEUBULLIISB® space
constraints in the subscribers’ edrtron In sections where it is

appropriate, the reader may optionally €habl e col l aborative 20 filtering.
This is then applied to articles vrhich have a sufficiently long lifetine.
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rating bu 3005 Hﬂg h 24
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—

sufficient to move the nib. This may provide more desirable feedback to the user compared to that

provided by a non-moving nib.

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

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

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

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

adjusted position resolution is quite high, exceeding the minimum resolution required for accurate
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other publications relies on an assortnent of userspecific profile i
i nformati on, i ncihgdemis: wireless and transmits digital ink to the netpage printer via a short-range radio

link. The transmitted digital ink is encrypted for privacy and security and packetized for efficient

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

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

capacity.
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20 intersects. It is then able to interpret the stroke in the context of the type of the relevant element.

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

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

button.

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

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

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

a printed response in the netpage system.
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172 Forms
A form defines a collection of related input fields used to capture a related set of inputs

through one or more printed netpages. A form allows a user to submit one or more parameters to
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Each form instance is preferably associated (at 59) with any form instances derived from
it, thus providing a version history. This allows all but the latest version of a form in a particular

20 time period to be excluded from a search.

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

The digital ink class diagram is shown in Figure 33.

25 A field element 845 can be a checkbox field 877, a text field 878, a drawing field 879, or
a signature field 880. The field element class diagram is shown in Figure 34. Any digital ink

captured in a field’s zone 58 is assigned to the field.

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

30 to be assigned to the field’s value.

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

and the text is assigned to the field’s value. Online handwriting recognition is well-understood (see,
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25 interpretation. Any stroke not appended to an object’s digital ink stream is appended to the

background field’s digital ink stream.

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

objects, although the actual interpretation is application-specific.

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

Table 2 - Summary of pen interactions with a netpage
[ Object [ Type | Peninput | Action |
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888) whether the formatted element corresponds to a field element, and if so appendmg (at 892) the

received stroke to the digital ink of the field value 871, interpreting (at 893) the accumulated digital

ink of the field, and determining (at 894) whether the field is part of a hyperlinked group 866 and if

so activating (at 895) the associated hyperlink; alternatively determining (at 889) whether the

formatted element corresponds to a hyperlink element and if so activating (at 895) the

corresponding hyperlink; alternatively, in the absence of an input field or hyperlink, appending (at

890) the received stroke to the digital ink of the background field 833; and copying (at 891) the

received stroke to the current selection 826 of the current pen, as maintained by the registration

server.

Figure 38a shows a detailed flowchart of step 893 in the process shown in Figure 38,
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Since a form hyperlink instance contains a transaction ID, the application has to be
30 involved in producing a new form instance. A button requesting a new form instance is therefore

typically implemented as a hyperlink.

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

with the background field value preserved. If the page contains a form or is part of a form, then the
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An application can provide application-specific handling by embedding the relevant page
server command element in a hyperlinked group. The page server activates the hyperlink associated

30  with the hyperlinked group rather than executing the page server command.

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

user. It can, however, be activated via a page server command embedded in a different page, if that
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El ectroni ¢ Transaction (SET) system as one of its paynent systens. SET,
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cardhol der) in Sk deeymashfunetioniacae dfchidss the follpiingfangions syst em uses
bionetrics to authenticate the user and authorize SET paynments. Because the
syst el s pen- based priptrecapy ghedetmerfsed i s the user's on-line signature,

consi sting of
. print a clean copy of a form

. print the status of a document

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

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

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

30 small “yellow pages” service fee.



ti me-varying pen position and pressure. A fingerprint bionetric can also be
used by designing a fingerprint sensor into the pen, although at a higher
cost. Thwdaozpesst ~ bi ometric used only affects the captureCoAUDHEIS30

bi onetric, not the authorization aspecgggo_f the system 25 The first step
to being able to nake SET paynents is tO register the user's bionetric with
the netpage registration server. This is done in a controlled environnent,
for exanpl e a bdhk helpipageistdbwionsly upavailabledthgprinterps ypakde wtprinhdn ghisease thee as
t he user' s _jdepnfl Y., i L i {6 | d and stored in

t he regi sterd a?? i l?ﬁi%l't gg]tt g%da'ég,(lé% Faﬁkgﬂlg gel?%tgmé edrsfssolvgretg%?%%%he user's

phot ograph is also optionally captured and |linked to the record. The SET

- car dhol deé regi %ﬁ@&kﬂ]#ﬁﬁl?ﬁﬁémilén @(anggnpl eted, and the resulting private
n e.are store

signature key and Céertifica in the database, The uyser

. : S
paynent card i nfdHfifeHqEne Jescrintion news fsatied diasaneRical BUIGE PRGEAPRIG IS EHRion
' server 5enguela Al MRERRARNE Qn A ndagh A§stata eAliRouBh Qs lidlofddhy usedE In BRYIVRIKA
transaction. Wen the user eventually Supplies the biornetric to conplete a
paynent, $espe efpawnaperpd newsppgye nepe.dl ineydesrope iythgprsgutsantaxtdy Widehg a
net page order form the printer securely transmts the order information,
the pen >D and tihdherpeipeger systetiatte editorink conienage the gilvutisng eptent of @r newshe
server vepi:fi.es t ' { €W t o ji fi .
pen 11 7. - ButHeRfnt 37 Ri<BRRLAd sl Wi e BREharkht 15 UARSal CORLIL & Sebspigel
paynment t aceEnsingt todhe redded s 3xplicBRG Rl MENTHLiTiHE capttued duiersst prefil. iThe ladbetising
mechagps 1 - I . conveni ently charged
for p?lbn{rl& ‘;n"gé'ﬁ‘ ?\ﬁ% %s%ﬁ%%{)‘%ﬁ%éiﬁgi&%ﬁég@%&%&%%ﬁ? 3%88%%1?%9 copyri ght
docunents, and possibly also to allow the user to be reinbursed for

expenses hqcurr%ﬁcﬁhl rbgﬁ%}&b_&%ﬁgti sing material. The |latter depends on

the | evel “of subsi alrea rovided to the user. 10 Wien the user
registers for e-‘“f:oﬁ"f%ﬁ??‘hfé, co ﬂwpkt“é’c&?dﬁt(’fi ReWSs FOMETSS's Hhage \fJPﬁt_c I gPehat es
m Cro-pay Bﬁﬂfc&ionlhﬁl_d%ﬁ&re thBCANVE Snetvs StBd R TRMileORewR pudlitHidhs AR SgfregAQHak N
settl e any outstanding debit bal ance using the standard paynment nechani sm
The net wopdited by dherpublisher. pewesireams a aggregaigsh diher by supys Publishpron by @ specialiped
peri odisCalgys Uk aBa 0 Uity @ BHALBRY WSEINE B&PeRE &Y hfifidial URGEpabllst Bt
form o? indisv;,%gggatsta_t emsnptﬁlg1 115 4\.%451T N§ACT?O\IS V\hen]a user r%gugsts a
net page i newsnpgazitesuvhile agpd steeami oan bo mapy tand virdeda ppriw angvsrfepd fram| & ngws
enmbed a u - £ . QN [N . egeNtade PP _
t hr ough t%%(qﬁ%ggc&lltésdnfs é‘é‘bgg‘é gﬁéﬁ t téer[gtC?gjrllﬂsn act ?gﬁﬂ%gf,?etlgnggtﬁh% app?dlelcsz'a'%J ‘l';ntl)ﬁ is
t hereby albdad. t 0 establish an appropriate context for the user's input. 20
When i nput occurs through a page which is not user-specific, however, the
appl i cati on nustThegetpagepuldieation serveqsnppértiethe ipelicationeef edited séwspubbicatiors as A
typic exanpl e, i nval ves addi ng.,itens from rewnri d . e to
the 020 YTt P TEn AR gnlthne hOVE st By Bfarl (8L BE SRS, o RARE A4S
t he' uni quéoraging bDné skkpatdseicotet! direatls by Agaresigs tiensetrver 3 ablkes plide\advatising on

di vul ged to applicati.ons. This is to.prevent different application

pr ovi ger sp?‘g%%e%avgﬁtwt %ﬁ??"'ésfséﬁ ‘h(’gedﬁ%nqqﬁ%%rﬁ) ‘ndent | y accumﬁloat ed behavi or al
data. The netpa regi strati.on server instegd r{ai.nt ai.ns_an_anon mous

ol at i onship bot ECHORTHEo B £ G Hewrmpel P Bl Snf 2 Abe CRMIBN news
shown in publitatondandWherniay arpetsbmalinabverdat ofvairiesTie raguiting| daiik edidggete phintéd t he
"regi red” attribyte, the netpage e server asks.the ne e

ool e fh b et ingq siedler &P AR sBF S Sleni et b Ror B € BBy wxwisat ner

W th the pek difedtk Bierestsnind tasfesdyl @fectidg Gifferedhéail pudlicakibhd smdtth@ncustobiiziag ed
to the hyperlink's application. The application maintains state information

i ndexed bﬁh%-ias m and is able to retrieve

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

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

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

publication, as is the default subset.



user-specific state informati on wi thout know edge of the global identity of
t he user. Vf O 02/.1295a -54 PCT/ AUUL/ UL S30 The system al so nai ntai ns an
i ndependwi®t 0263935 fi cate and private signature key for eacPCHAUAI/QUSST ' s
applications, to allowit to sign appljg tion transactions on behalf of the
user using only application-specific information. To assist the systemin
routing product bar code (UPC) "hyperlink" activations, the . 5 system
records a favor The regdpt conektond the dndlyanefwspaper g areating fopstormnsgctinnsbeachofne
product t l.igation. ] [ | Lcatihon i.der,
and the s%s‘?%%oﬁgﬁﬂ?gﬁ%g ogﬁe“éscsct:r 8%“?& %%S;tg esg‘g'l%g S %ég%g%%%eag%dgo%gg}a}lgﬁd g‘?“‘g‘é? der,
to al | ow ammotmeemnered i(tPeasodalthe irt fot heoninoong chews ffeeds clor eskedifir capiffs (‘AdgtsBtar. An
“appl i cati‘%]. rovider can be a publisher of periodical subscribed content.
The systent n?%t‘ords the user's willingness to receive the subscribed

publication, as_well. as the expected frequency.of.publication .4.5 SOURCE
- BESCR BTI s, ANBP G AT € AR sppensis e ok By Sper QlliiPret 18 Ao | on
EI az s di a%écgmgjc& 16129, nierfdallyl (i Mliﬁasngitdmmmmpagm 200 fHealadired pppottionm. y

e described by, one or nore resource 1 escriptions 842. Resource
descri pt i ¥nadvgHtising, githey ‘B‘@ﬁta{l &151 hig ’CB?‘E“a-Lre]P%’dd’Pﬁe)eloér’Pé‘H‘F“%aﬁi’,(‘ﬁvhf‘%ﬁ‘ is
desi gned p&cehfdgd)l i tate discovery of electronic resources. Dublin Core

net adata conforns to the Wrld Wde Wb Consortium (WBC) Resource

Description Fr ?@Wa&r@ﬁ%}ﬁicﬂl?@;[prﬁ?és%qﬁéf@reﬁ‘deefm% QhBbETRY siRctifbles &
resource description may identify rights holders 920. The netpage system 20

P ¢ S, . Jne,
aut oma®i caFmall pumhes pelogges apistas gbach peticle is idpally, waikten (op edifedh insbogtbsheeraad gngn
users prifmCRRYsdoithis pRE&RE. 5. COMMUNI CATI ONS PROTOCOLS A communi cati ons
protocol defines an ordered exchange of nessages between entities. In the
net page system agnididlk @y o bePRrie @r eitdd)if biBreRRAva 6N EH Smddll h Z2Rpédtcae!
of defined protocols to 35 cooperatively handl e user interaction w ]t)h_ t he
net page sspphistigatiemelthpreadescior example|tp peovidgchitilrenys gushadplts’ sersienp Epgapperpaigieam
i n which rd i: ' j 1S d . flaw.ang the
verti cal %ﬁ%‘ggl %‘%&?g %h%ogcgﬁg?gﬁ irhgg?ajggre%?&f F%rrg g Jaggf:%ﬁgﬁ%clﬂ?%sﬁgﬁsngpéggsent ed by
a r eclanglakespoeedenod ongr theie bivdogicabdget he entity and a vertical colum
representing the lifeline of the entity. During the tinme an entity exists,
the lifeline isThhowmitleasvhich3fake apleach dectim, arPerléctag antl eriviitived &y thereditong, amsl
active, the l.ifeline is asna double line, ..Because, the nrotocols .
cons! der chdt a%igsef g Pl gy o PUE Fey 1P el B IE e Bh RS i 1
cut shor t phwits ader, abjentoapideicypnstreiatds thequisariber< iegigivas. i n a pr ot ocol . WO
02/-129aS PCT/ AU01/ (11530 -55 5.1 SUBSCRI PTI ON DELI VERY PROTOCOL A
preferred enbodimeadtiond whesUhsie rapptoptite,dekei resdey nuyobdmi©odllyl snableovallabarativegur e

tser 0SB REy Fnien RPUCTRvian raarers » S BRb 6Red B RbR g

shar e congmiifiefdr &dllatduadive dttefigKis printed with rating buttons at the end of the article. The

buttons can provide an easy choice (e.g. “liked” and “disliked’), making it more likely that readers

will bother to rate the article.

Articles with high priorities and short lifetimes are therefore effectively considered

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

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

30 different days of the week.

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

modifies the priorities assigned by the editors.



5 objects and i mage objects. The subscription delivery protocol therefore
del i vers docunent structures to individual printers via pointcast, but

del i ver swahawedsscont ent objects via mJI ti cast. The appli cR€T/ah01/01580,

publ i sher) first obtains a docunent for each docunent froman m
server 12. It then sends each docurrent ructure, including its document m
and page descriptions, to the page server 10 responsible for the docunent's
new y all ocated Th@spebd Of |thcl reafles’s lroem@tyomtiappﬂfécmmé grantity 8, qualiiy at which
subscri ber's all S and.t I nn nmes.
et ans. e el B geortnd ods P GRS ¥RBineg & paTiel iy £08, b S IS
t he appl | @@gésodr mlﬁmﬁthalnumsermrtstze @Iﬁﬁmug&s ﬁs wonrédueed, d@nama@slmmy e eleliered fte

~correspondi ng user,.m the user's sel ected |nte y
xpl | o ¢ 1 EEMEDBLaT B lovaSion oL B e prepo Alcrouel ] dpike pf (e
printes), q@ﬂﬁtlytm A hdliepdf ifBges delvetddimhayde@djuddd. The application's
"certificate all ows the page server to verify the nessage signature. The

page server's T equgsdbal Rvélhthe k@@eSspeditibsOnbvs giavififiesf @dtdss tilnbs hlieméeply Oalthdson
ID and alias ID don't together _identify a subscription 808. The page server

then al | o¥&dessl I@SCU%WO%{WPS%&@& ‘ﬁ%"-i“!fﬁ SRitspre &HEF“%?%B‘?‘H% aIpcal fimg gone and
descri pti@gs forn:ﬁf:laH&l laNGcd? 2BRercl) MdOPnetle? thd Bciizhiidnlonsibt of! AGHH IRAIARR or

rel evant set of nulticast channel 20 names for the printer to |isten to. It
then r et utnastatione Thespipyeferpncetare derived fom t%reﬁéﬁftsﬁ@ah‘iﬂrw idefaulton for future

refer ence Once the application has distributed all of the docunent

strucflQres to t Ae redwse eqaing difficwlti¢scaansed by mopt evesishii the repderreptignaliyi tspevifips 2
servers, b e 10 EHeOREG Sl Ot 2
previ ous| %y/lgsel Letf%r&gétrggrl % Plg CY?F %Rgug&ﬁgéﬁﬁ lnlIhgeser vVers %hﬁﬁ ?lly’nt e% sg
moni t or t inéor@Btienip raspmimmtaechen ¢ackpage. channel s and receive their required
content objects. They are then able to popul ate the previously pointcast
docunent st ruct dhedangiigesinaivhichs: ndves puabdicativar is qrublithed.aaid iéﬂ)meem@dﬂlec@#ent s

to their i

HYPERLI NKQ%@%{%Z%? W%&c?f&ﬁ‘lbﬁ p‘r"é i ?‘g&%ﬁ%&é“le%é‘ teésgé b%“ﬁy%gf‘?mf{?&s‘
act i vdbi onetpage syseami caindbe stxdigarednio progide eutdibatic3tnyon sarvireein atiowslgeisen a

net page with a netpage pen, the pen comruni cates the click to the nearest
net page printer 601. The click identifies the page and a | ocation on the
page. The2r i nt ADVERTISINGLACAIZATIONANDIFARGEDINGt he pen from t he pen
connection prot %leersonMQat%/ évaR éd%@nﬂqgnénpdﬁ%&e / Mfe@é?’lﬂe Toferiiin E@d’tent

determ nes, via the DNS, the network address of I}{ e server

handl i ng bévaussadyarisingis typically pacssigo explait thediserial ﬁ@ryexfm Taved gdsper pﬁlmnles agache
if the usgh Mgy e%ca%péak ¥n b RaGhaEd R tmnt&emaesmvm the Qcﬁtoﬂﬁl' Qhht theD

forwards the pen ID, own printer the page ID and click I ocation
to th&0p agb/e§é¢r\/(emd thaemtmhgeul%lehev)elﬂes Iuo aﬁsbltltméo pirget layes @W@rﬁ dyeagers with

i dentifi eg1 tl% 4 D and deternines which input elenent's zone 58, if
any, the c E Assum ng the relevant input elenment is a hyperlink

el ement 844, %afi%gtgﬁeéc%l\fﬁfn t0ehcRR %et'ﬂ%\lfaﬁﬁ d"i*slﬁé%lﬁﬁﬁﬁ déﬁc@;‘r aphits)! ?Qctahg 64

andllnkID54 ter via t t he net'wo sso
applicati defersanes oA imEy |tmgatttlhelma§qu1p‘tsamtamrsmc ‘and Qarfiidapiatyeests eand exonerzess

th I St ratd
sor ver - 11 meEbd pR Y e Ufmbhh? SRORRRHnUT Nerk il AR ER Bhirfld )
and b&@bl dsndprbgcpapationsias met] aebkelP@éndifihpattesnser | i nk request class diagrami s

shown in Figure 44. The hyperlink request records the D.~s of the
requesti ng user Zanewyppublister’s nastprofimhblei frodst ishdvmis;ing@@adeypaemhrnmimexisnmhlance

862. Th th Kk t
o0 and t RE aSEEE i e e e BorPie B e g SR i
- response dagscHmihics ame tHebapgartDavajlgtié fbﬁhd\@ﬂrsﬁ'lgem f| c | ogi c,

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

section edition, each reader’s advertising proportion, and each reader’s demographic.



and obtains a docunent 117 51 froman 1D server 12. It then sends the
docunent to the page server 10b responsible for the docurrent' S newy

al | ocat e®WO @/4208&iget her with the requesting page server's POT/id1/015a0
hyperlink request 1D 20 The second paggoserver sends the hyperlinl:
request 1D and application IDto the first page server to obtain the
corresponding user 1D and printer 96@ The first page server rejects the

request if the HY SenparisRn Wit pthst ¢ FEPage Fstepsalioys the adiverfisipg space to be

appl i cati @&fined iegrefGQRehiID FtCaIRKV \(RANIGR picREA3rgB10dR GHRB ardid15. IRMER RO S RAGE

IDs 50, returns the newy allocated page IDs to the application, adds the

conpl et e &Rokaelst cloger tq its tgvaligt abase, and finally 25 sends the page

“descriptions to the requesting printer. The hyperlink instance may include

a meani ngf ul t r &i95 axampds the %n%advemsm ‘o cam be seld in varying prgpertions eseveral

i ncl udes t .-ﬁﬂm t
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hyper | i nk ongiothen bverall pl‘c$ervlhgthhyp@pmonlof spacpioldete eachpalgertiseki as, i.e. its

"alias required" attribute is set, then the first 30 page server sends both

the pen I D 61 arihet Mpdgypwsﬂeinnkﬂcswaapmemsmgi mbb[]ilﬂcédtdjrebdhse to algiadled girdduct
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any, the stroke intersects. Assumi ng the relevant input elenment is a text

fiel d1§780of pRgresstige Shy wavertisinge ABRICHAINS 2515, 3k AN {IBteppRsians hetwept [advastiseryandy|

ink. Aft S puBlishiEt 'aH@mQ? ,gas@&é béfﬁetaﬁvérﬂsernﬁﬁt i Qrirh ipﬁth@atfoﬁ t field, the page
server sends the pen 10 and the pending strokes to the registration

server 11 for it QIR hg Mha I prabcibh®hf Phdpile PEANEor A8 B ok Sonkdis H3PT
correspondi ng to the the user''s accumul at ed handw i t'1 ng nodel
822 to i npémhcepent e t pw@stlcmss Hadidonal counterpast tbecagpr thei publigption’s reduertisivg t he
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formof which t natur
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the Televant netpag pu 1cat10n SErver. When the netpage publication server lays out each user’s

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

2.3 USER PROFILES

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

specific profile information, including:

. publication customizations



as the user's signature. Once it has verified the signature, the

regi stration server uses the application ID 64 and user ID 60 to identify

t he user WO @sabiscati on-specific private signature key. |tPQHAUREMS3Ees t he
key to generate a digital signature of _4Re formdata, and returns the
digital signature to the requesting pag€-server. The page server assigns
the digital signature to the signature field and sets the associated forms
status to frozen. Thellapgtivefiliesingietarse i ncludes the alias )D 65 of the
corresponding user. This allows a single formto capture nultiple users'
signatures. 30 5.5 Famivt &8l SSI ON PROTOCOL A preferred enbodi nent of a
form subm ssion protocol is shown in Figure 46. Form subm ssion occurs via
“a form hyperlink acpievestdtion preffarerichsis f ol | ows t he prot ocol WO 02/ 2955 -58
defined in Section 5.2, with some formspecific additions. PCI/A U 111 /Q
5311 In the casé‘hef cmtohﬁzanininyqifeal putiticatidne ishyypémally nubhiction-speicidic, rapd sagehes ent
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payment pfoPoed|thergare W%Ct)trt? ‘P?‘B@P‘é“%smﬂlﬁc‘ﬁﬁ‘ ‘é’%t?ﬁﬂ‘&% Ve ﬁ?] t?y Plees
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publisher on click-throughs, transactions and sal es. Conm ssions on fees

and cdfni ¥ectesier eaeh BubNiRton; ters inhikelntods mase pueylam Peweendhe YastorpRfisubssrbars ton
the provi ggrsa@é tﬁleatttrn' tﬂtﬂetwé;tﬁh&x Betdbls&tsetseauﬁetent Bb'ﬁzattoas YREY philichH € 2
fee or comm ssmn credit fromthe target &e ication provider 70a (e.g

mer chant ) istlkelyHe wauftp Peesens s jusast |cettab9raew flsgring (ypeters agparhefishe wheer of its évrmd,15
fromthe seueoR RBRL ERALMRY EIBKAARE (ilBink AclibS Y Idlefire atsevm&%mZ@b The
target application recelives the hyperlink request fromthe page server
10 when t FelevaytpetppgaiRiblication sgveract i vat ed, as descrl bed in Section 5.2. Wen
t he target application needs to credit the source application provider, it
sends 1Bhe appl | dzonkagh defaidsy i iniduding eaking, dtwoett dvidrass,i GiPndddep algte, seunyeyy tﬁle]@emdﬁer
with the i e h Ve £ link request m
to 20 |den¥8$ 7 ?%élésbggﬂrs&c%har% %{%r %tlﬁ%%%néfb Jeﬁ’ég lt% é@%rogé?rt%ron to the

rel evant reglst tion.serv 11 together with th rce_applicati

[ ts onn server ToeaRighpréfiror, ERR R Gl ST HAEE s Bl B Rl
credits tgbbaicandnmmmmhdrigtlmpmhewayl on provider's account..827. It also
notifies the application provider. If the application pr ovi der needs to
credit the printhe lpcaﬁ\zittiimr of adveﬂisingsrelidseorptﬁeribmiitﬁ&ldmwdiidethe mm’di ¢ontact t he

ori gi the t he erllnk Feque
cer e BB, JH e [RARME SF ltothita B BR prpgH RESARN ol SLE0Ren e
credit ongemietf, hmmt:eIsmmnmcdsmglpedfeatonpedusarou,ewr quelj;eﬁ%edermttvbs §ch apagaiagge >D.

The regi st I’(i:’l,tl on server credits the corresponding printer provider account
814. mcome range.

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

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

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

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

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

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

may allow any number of users to use it. Each user has a single default printer (at 66), to which



The source application provider is optionally notified of the identity of
the target 30 application provider, and the printer provider of the

i dent it yWs¥ 0%43855sour ce appl i cation provi der. WO ( 12/ ~2BGBAUBGO15H)
NETPAGE PEN DESCRI PTION PCT/A U O 1 /01,530 6.1 PEN MECHANICS Referring to
Figures 8 and 9, the pen, generally designated by reference nunmeral 101,

i ncludes a housi 102 in the formof a plastics nolding having walls 103
defi ni ng %Oﬂﬁﬂlé}ugb?ausmsﬂaééhw ‘?Y(ﬁef%‘ﬁum‘ilsﬁ Gager Priped ongiepenbare selivard t9en
top 105 i @e bin®PHfRER Qﬁch%@ﬁs@pk){nt&?& geﬁleastsrvgf 'ﬁeﬁ@@ack%@ wichipl ﬁhéﬂ&gé' Q%
102. A sem -transparent cover 107 is sécured to t opposite“end 108 of the
housi ng 188 auttierzeddoenring @ thesuser’ sdefarlt priritefed pHblisher dees notdedosd therlPeof doyom

sem -tra . i i | user to view the status
LED 116 2’%%%{“?%&&%%& lﬁéﬁeadr}esgfvgg{he%ﬁ%ﬁlﬁe‘%\lfgg 107 incI udes a nmain part
109 which substantial | the end 108 Q 10 nd a
*projecting port?@ﬁnl V\/m cs'ﬁnprOJ ec?s %ubﬂf(at'f”rlgﬁqg’t & pu N & g@% MPo 8PS Y t s
wi thin a povidesgishds ngthstiad ﬂ)lﬂmft(lb reesbetifiied Ipeinia o shelﬁiaer’@f deffdvdt prividari MPis102.

A radi o antenna. 112 nmount ed hi nd t he ectin ortlon 110, wi h|n
e hous; FOHERiongap bt VRReLg ans ke B s inb R ot B Pogserem sasioly
cover 107pearie specifiengadingie uset &f ¥ aseR israithdliz&Ing usé & partiddldr, prinfed) el thgt printer
correspondlcgggl screw threads 115. The netal end piece 114 is renovable to
enabl e i nicoRE%es Y QL the werSB5PS cenent . Al so nounted within the cover 107 is
atriqgolor sta 116 flex PCB 11 The anfenna 112|s al so
m)unté on the &H“e?e@ 151 YS9 tel'ﬁi—ffa‘ﬁttéﬁ epereppepdine pgerjncotile mafniained; by 4, parpigarg
the pen 1fHipdo@¥esBRMbnbive RV RAURIDNGS & #é Lhduhwaylhe pen can operate both as a
normal marking i nk pen and as a non-marking stylus. An 20 ink pen cartri dge
118 with nib 119 WeH t#miday B0ScahdR ainbiitzed Hﬁdﬂlabpa%%la%apsgegmﬁe@l aHofgh
side wthin the housing 102. Either the ink cartridge nib 119 or the stgyl us
nib 121 c¥sbHasesandgepagecsionupents scetichiuine e browsiag te he comvenientlyaingidece
114, by r&;mgh%spﬁet%%@ pRfBr. top 105. Respective slider blocks 123 and 124
.are ~, rnounted to the ink cartridge 118 and stylus 120, respectively. A
rotat gl e cam bagg fbipdkdSydidin SHEIEY, e e ey
arranged to 25 rotate therew th. The cam barrel 5 1ncludes a cam 126 in
t he form Bfome gdrand thiough mublkfetlmmr@tei% th¢ pronisle s pidjensy Such igkomef egh|inghedes

ol ot 126, “OplE Rk MO AR T o B Dokt RS Shpdoptr I g 17,

move rel aowned by theawerhthen therus¢ras the pjimertpreviddrer t he pen nib 119 or stylus nib
121 out through the hole 122 in the netal end piece 114. The pen 101 has
t hree st ates of Eoglewsat illemhaswetmgﬂ ageguitt 1320 whizh l[iO8sed o aneghuld® msitwpkebit34hdt he

:[am’jee ta rgéltsa(:]l%h asﬁ% gscflﬁe%gl eb;;l %:]f: ﬁgtﬁa:a#aﬁh%'s? ac'i d%%gs gn‘LIJngniélﬁmé ]ﬁfglmg ut, V\D
02/ 2955 ﬁdalrdasTdnAU&.]ﬁph&fc AaBMbéxs;s etobald pfelfcﬁxncEKBlmz anlmchngTqmnncgd detivan and

el ectronigs 130 cond flex
pB. 12" nCp R refings apb iy bimitt RsPl 857 AGHFRPE eciier Lot G iR

pr oj egt :c f)&l&;ghégerj:iﬂgg aare&@(aehanéqmmmmﬁd; Shs gﬁtoﬂagti’caily nmr?MndEbbhﬂﬁwpst?d, ad EI’ Ee
secon C ected radiation fromthe surface. e
second 1 84T PRPeRbrd o T2 THHEICT o CAmmeTT RS e es whi ch
includes an RF transmtter and RF receiver, and a controller chip 134 for
contrgkli per, he pen 101. An opti cs block 135 (fornmed from

nol de l5 g%ré) zf%ﬁ"pge)so"slf’{s wi thin the cover 107 and projects an infrared
beam ont o the seﬁrmme&m cppein(aisa lisgge of oavasitesh e linkstg aisefldpepmangoetc. power
suppl y wi s, £0FneliAeisGRAR 86 QR

battery cont g%?gg r%%gmvxﬁhgﬁﬂglrse m)%}ﬁt eJS‘ b Slie%?(tnﬁe cgl%] ygfr?&rifefq%é%%ﬁéd%éa

- term nal hig@ualyof Eddess 924, aM@fMteelbyd@emttCﬁo\ths:hlsﬁloamdn theslaadingramie Figh®5. A
three vol §; rechargeabl e

30 2.3.3 History List
The system preferably maintains a history list 929 on each user’s behalf, containing links

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



battery 139 sits within the cambarrel 12S in contact with the battery
contacts. An induction charging coil 140 is nounted about the second fl ex
PCB 129 wo @abise recharging of the battery 139 via i nducP€HAUITTIE3Gecond
flex PCB 129 al so mounts an infrared LER.143 and infrared photodi ode 144
for detecting displacement in the cam barrel 125 When either the stylus 120
or the 15 ink cartridge 118 is used for witing, in order to enable a

det er ni nalistarpreferredambiodinaent pewhieh ia ghvnda th@(ﬂQShglagl@mflaEmumAZt he pen nib 119
or stylus nib 121. The IR photodi ode 144 detects light fromthe IR LED |43
via reflectors Sm_t shown) mounted on the slider blocks 123 and 124. Rubber
grip pads24$41 a E!:WEE&TBAQEG}M%'H towards the end 108 of the housing 102
“to assist grippirhg rtek;ﬁg@epubﬂléuuoh RAGr ta@tbnihﬁ&ll@d 59s | ot | tielegages ©f idachl 4erfsOr
cli pping the en_| t?? to a 20, packet, N CONTROLLER The pen 101 is
arr anged P“(BSO& 784 my ’éatf%eowwﬂndw-ssqutbgsm .Sﬂlcewaﬁgermeslew :EIedP thefRrm of
*cartri ggepifbinlatéd reiing18B the ) Sre plabed dithé Pdgt BEREL thPEGIokikIMonRR. ar ea of the
surface in the vicinity of the nib. It records the |ocation data fromthe

nearest |ocati ofrnb a@erfith tafo R b 3QUSH cdnlheGRhicWdakity %M{Z%Hﬂg%&%‘?&s@nﬁam‘ié‘e
rub 121 or 119 fromthe location tab utilizing optics 135 and controller

chi p 134. omindividypk pagey withia ihepseption, and the b layguiralgorighm expleitsi this. Bre algnsitipeis and
the nib-t of I i

| mged t o gy | SHEARE ol LB R Rl 81 L RnERE SIOHSE phaink U
transmt fongoefing matbmlnwedﬁ@aily(wmnhf; puldisetignpberduseoel % spagtal tfsat\aﬁdmp@mitaged

for ehhic on) to the conputing system 30 Wen the pen is in
rang eﬁgf g&{r?gee%:fteﬂs%%%@% digital ink data is transnmtted as it is forned.

V\hen t he pen 10 , | t
the pen 101 (th él‘hg%}ﬂﬁ%a?%%nt%t de @Q&Ifcﬁxgplg d.\é@lj glcgJﬁ nﬁ%aé@a%g%ﬁ ?{deﬂna‘g‘es R
di gi tal |gdapldestaﬂlie(nrlaldppr@mrdmgmm{zs aestheticaglesf t he pen notion on the
surface) and can be transnmitted | ater. WO U2/ -12955 -61 PCT/ AUUL/ OLS3U
The controller dhe pnti:ﬁzprcbcssscrbmhld'mg tMsdduéomefcadﬁdnd tt&ﬁelé@Bmldf&dumnal lentg
101. Figure 10. ram.il I.n

ar ohi oot e b7teiel Rt ipRFE imeradftd el Mo Blofty Eirflyg e ers staed
repr e4dént eatcuomsz@iarefdnmcRPTMsepudrBaze prb&rdntmgzm hewsr, HeSﬂatchdﬂemi dierdzo| over
status LED 11 the, IRillumnation LED 131, the 1R force sensor LED 143,

and the fOPERIRERESieniicartSaY ey Y4428S.The pen control I er chip 134 incl udes
a controlli ng processor 145. Bus 146 enabl es the exchange of data between

conmponent chip 134. Flash nenory 147 and a 512 KB DRAM
148 are a ﬁ@&l&@%%ﬁﬁ%&l og-to-digital converter 149 is arranged to
convert the anaIQJ?gC $hegdedunentois lid eout.oit ¢Seel§eﬁ@of0r eilaeiendidbibukion and persistenf t al

si gnal fE@gﬁhgﬁ& NMerface 152 interfaces with the i mage sensor |32.
A transc'g\i&\olea 10 con Inlle 153 and base band circuit 154 are also included

to inbgrface w tﬂe&;ﬁﬂ)aRF eﬁ@igﬁcﬁy%&h%k i ihg%#éijﬁx%n%? uﬁgmfa'uﬁﬁ eLifit 33 aas'ﬂ%h ng

resonators and inddctors 15 nnect tot antenna 112. e contr
pr ocessor used’s editipn @mdamfamtlmeslvd@sbdtwatmldmlqus fadgsions. e specifin infiemetion ace

ia th
vont o s PRBRER Fhed idopy "Bl chl Eintdlad ¥ i SEBERE oRAL BN b 1ayoum
conmuni catdafem 1mhalmg1magadgtapm¢samlqmcamft6253. It is a 15 nmedi um perfornmance

(--40MHz) general - purpose RI SC processor. The processor 145, digital
transcei ver conpomtentabject cansioeifullyrfommted ddxt.eprefefidlyarpresented in the Extensible

25 Markup Language (XML) using the Extensible Stylesheet Language (XSL). XSL provides precise

control over text formatting independently of the region into which the text is being set, which in
this case is being provided by the layout. The text object contains embedded language codes to

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

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

The layout itself consists of a series of placed image and graphic objects, linked textflow
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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. After receiving its

pointcast, each page server and printer subscribes to the multicast channels specified in the page

layouts. During the multicasts, each page server and printer extracts from the multicast streams

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



7.1 PRINTER MECHANI CS The vertically-nmounted netpage wallprinter 601 is
shown fully assenbled in Figure 11. It prints netpages on Letter/A4 sized
medi a uswoxHpiexed 81/ z" Menjet TM print engi nes 602 andPE6DAUIHEISShown i n
Figures 12 and 12a. It uses a strai ght_gﬁp_er path with the paper 604
passi ng through the 25 dupl exed print engines 602 and 603 which print both
sides of a sheet sinultaneously, in full color and with full bleed. An

i ntegral ¢reates thyfullyvepatgd Boont aphibprerastarizes ppgipragtts il ue al ong one edge of
each printed sheet, allowing it to adhere to the previous sheet when
pressed agai nst Under momingl ¢ircumstanrey the printerpsintrdpageciastenthas ey ¢Mi bchdelizered.ange
in thickn I SHEEH . l s d L e | e
“ink cart “ﬁ§gg}§ rg&&gﬁrom I np{ﬁ%glléjgaég%g “ggﬁ% Qg% %%[Aﬁ@rt&%ep aggg%;ghisel% %lrll&(r%ﬁ%
engi nes, #RKHIThd geintsr can thérafvizehald frosxcess of il O such pages weits ttnesd 64MB raerobry,y an,
magent § lel |.ow, rQI acok arLdfti nf rar 9 i."|§:§.ri11hetc%rt%rgfd e _al so co%%li S. &
‘micro & rAlayiefortrior s di 17 PRRIEF prin gt itpe of R pllsy By SO

PCT/ AU01 équivhiehBth BOOKE for iabdut r3MISESE Pdgk Ndatnpeti secdpd1hioB &8s sinslarle thbchigheknt er
via a hose 639, This roa‘\éisddfs filtered air to the printheads to prevent

i ngress ofFied B Rfppecfaiadeliviry oyen @ braeAPasd PRAMSFY nt heads 3SO whi ch i ght

ot herwi se clog the printhead nqgzzles. By incor g{g&%i ng the air filter,

within the cart GVaydnder gBuggmal cfcnpstances. ugh as i RrigeE s it ohpanedf i

l'i nked t Olikdi@ tHat he uk wiill6c 861E td lefigfish the Paped Suppdy befbrd @R primtes 20d-pdge Ynternal
recycl.abl e product. with a capacity for printing and gl uing 3000 pages (1S00
sheet é@ stprage.fapAcityiSe g tsdgur e 12, the notorized nedia pick-up roller
assenbly 626 pushes the top sheet directly fromthe nmedia tray _past a paper

sensor on the fifaxevesy ifithe Briierisantomel memery dnes ipp dhaadhavergter viliog uprRlnoad
assenbl y. e piangr MamliladMvidn 2 ir@NQGeReSTRO et (RIBRcAEE sEMU S okd) affidlys
opposing in-line sequential configuration along the straight paper path.
The paper pégarsite sehmattweqnestsofon e-mmléicasisy ¥¥hep maj anitica ymber Gopqussts isvieesiyed) or a

power ed pi.ck- I . ! J he paper 604 is
sensed anhﬁlé?ﬁu F}c{)ﬁwé (tah g S%rv?%tg Wgngsépnﬁ% hé%%ﬂo@lﬂ-%as? %u\é}(go‘lﬂéc%r inted

si mul yaneously t i,d, drvi i ] t i,pl Wees its
the fi'eat o et T i el pAnsEa: PRRG! Rl pOREP R St lPicgTIf oBPEEE

wheel s ( alkdtygving itslpegelaydwes ant canitepits from perelpeanhpage wgrverh act agai nst a
rubberized roller. These spi ke 15 wheels contact the "wet' printed surface
and continue to feed the sheet 604 into the second Menjet TM print engi ne
603. Refelihg t OWFDFWAND DOCUMENTS 2a, t he paper 604 passes from the dupl exed
print engines 60@haNgndifhge dBéutnehii® r@jubdal ord&@iB] iV AR pefsbiulipdd MdeEliviage
passes between a powered spi ke wheel axle 670 with a fibrous gezuyg%)or,t roller
and anot h&t PHeEE saneweas 4 Reriodipali Hovgyen sioce thgreds be)shprrderqpighty delivery dhmade, e

wheel -20Thﬁiré@l§ri‘$’{h€r&’ﬁés@ﬁlgbﬂﬁeﬁﬁ&ﬁﬂ&h&’u@%f;ﬁu&icﬂﬁ”m ed to a netal support
bracket and if is transported forward to interface with the powered axle

670 via gears bywa&t i Aéh-Ritpade Q86ERAS fs redbeSifP 8K adBaniDE & ndd PEBEMIiLA 8nd it is
canshaft. The €‘gl ue wheel assenbly 673 consists of a partially haoll ow axl e

679 with delivstediing desiampier metppasriomplting sgeres whish yef i5am2 PetRAgE dprment A
cartridge nfddee fAhAXEVETR £ PRAE ifktdnCe 3 Al Mpage publication server. The netpage
formatting server has knowledge of various Internet document formats, including Adobe’s Portable

25 Document Format (PDF), and Hypertext Markup Language (HTML). In the case of HTML, it can

make use of the higher resolution of the printed page to present Web pages in a multi-column

format, with a table of contents. It can automatically include all Web pages directly linked to the

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

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

server, and hides knowledge of the netpage system from Web servers.



25 wheel, which absorbs adhesive by capillary action through radial holes.
A nol ded housi ng 682 surrounds the glue wheel, with an opening at the
front. PWmed42855si de nol di ngs and sprung outer doors are BET/AUNBUISSD t he
nmetal bracket and hi nge out sideways wh the rest of the assenbly 673 is
thrust forward. This action exposes t he"gl'ue wheel through the front of the
nol ded housi ng 682. Tension springs close the assenbly and effectively cap
the gl ue Sheel SECVRFYperiods of inactivity. 30 As the sheet 604 passes
into the glue wheel assenbly 673, adhesive is applied to one r vertical
edge on thg fromgrypresrAmyart fromthe first sheet of a docunent) as it is
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net page négy,\@rpq(sqnwp@(s, &@@tlty The certificate authority verifies the person’s identity by examining

identity documents, and then creates and signs a digital certificate containing the person’s identity

30 details and public key. Anyone who trusts the certificate authority can use the public key in the
certificate with a high degree of certainty that it is genuine. They just have to verify that the

certificate has indeed been signed by the certificate authority, whose public key is well-known.

In most transaction environments, public-key cryptography is only used to create digital
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the registration database.

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

has access to secret information allowing it to verify printer identity.

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

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

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

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

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

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

3.3 NETPAGE PEN SECURITY
Each netpage pen is assigned a unique identifier at time of manufacture which is stored
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When a previously unregistered pen is first registered, it is of limited use until it is linked
to a user. A registered but “un-owned” pen is only allowed to be used to request and fill in netpage
30 user and pen registration forms, to register a new user to which the new pen is antomatically linked,

or to add a new pen to an existing user.

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

performance constraints in the pen.
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PAYMENTS USER | NTERFACE A bill may be delivered to a user directly to their
net page pri nt er Clearly mgithdsshejwhtexmariegor the user’s photograph are secure in a cryptographic

25 sense. They simply provide a signiﬁcént obstacle to casual forgery. Online document verification,
particularly using a verification pen, provides an added level of security where it is needed, but is

still not entirely immune to forgeries.

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

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

repudiate delivery.

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

impossible for the payee to repudiate.
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s

time-varying pen position and pressure. A fingerprint biometric can also be used by designing a
fingerprint sensor into the pen, although at a higher cost. The type ‘of biometric used only affects

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

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

30 completed, and the resulting private signature key and certificate are stored in the database. The
user’s payment card information is also stored, giving the netpage registration server enough

information to act as the user’s proxy in any SET payment transaction.

When the user eventually supplies the biometric to complete a payment, for example by
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7. The nmet hod of,cl a cel VI n uter.

data fromthe 2é“h§éﬁLW°ﬁ‘ga %a“?‘i %?aﬂ}%ﬁ% S“cg’lscr{pﬂgn %eeg PP %8%1 ce
relative which kveulalalsb,otmhﬁsewesamedmcesegmrtm mmmgindaicaarmsﬂtsng its own
novenent relative to the bill. 8. The nmethod of any one of clains 2, 4 or 6
in which the paranmeter is an action paraneter of the requested paynent, the
met hodsi nglaudi nTraANSACHORSg), i n the conputer system an operation in 25
respect of the I i i I £

action paramet e?ﬁﬁ#‘%ﬂﬁ&a{e queg ngt(?g%e Jﬁgﬁ{zﬁ fllgp %@ﬁ%&nﬁé%&xﬁ%@,&h{‘ﬁ@%&rﬁ%ﬁgﬁh
conpri si ntg emlvqaelsetrfslzgzlﬁmmnsm;imﬂhﬁ blethq:ram-, Subsagerft jipuytheough thewage iatagged  or
resetting I . 59 - (2 1

[ (11 ao0 ti el 85, o8 (0 Bibiion St Beifey a8 AEdPRnabprcpin{elict b
pararreterthesxsexrsm;pltl on paraneter of the requested paynment, the method
including identifying, in the conputer system that the person has entered
a han@0dr awn rrarthmympmamsursthrom aspage iwhichdie wpcesenspdcibit f teovevergthe iapplichtion
conput er

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

25 independently accumulated behavioral data.

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

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

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

user-specific state information without knowledge of the global identity of the user.



5 system an operation associated with the option paraneter. 11. The net hod
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system that the person has entered handwitten text data by neans of the
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i ncl udes gfoﬁé\e\'/s%?? %&g?aﬁg’ttﬁgiﬁrﬁn%ﬁ{%} g@??’@’%}mﬁﬁg&h‘gﬁ‘gﬁ%ﬁﬁeﬁ girt%ls}ggtogi}t o]
conput er épplicatioh4pecifivanfoendted. of claim 13 in which the text paraneter is
rassociated with at |east one of: a cardhol der nanme, an anount paid or a
card expiry dat &o &6istlthe syktemnietrhathgofroduey baneode f (UPICHI“hygpedlinkZ activationsn thehi ch
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1ot hod: G R TATG Fapiion op REREGT M e ol % alP REPOMEREE con has
entered a handwy tten. .signature. ans of. the sensin evice and .
offocting, 1 t ek ampEaER L paida W BEublietidR pESLEE A U5 iin Hpippins an
aut hor i zahdcoit pa betittef each2pplicafién protidem@idiiod ib ceddiiand débitwhd grbviderEbriLutiels-
verifying, in ihe conputex system that the signature is that of the

per son. 1Hroughfeesiehod of claim 16 in which the authori zation paraneter is

associated wth pa nt, 30 apt hori zati opn. WO 112/ -12955 -73

pCT/ AU 1/ Q1 531 1AETapPeRtisn RISy St A0t be oAy SBler o eEiPdphsuEEcribed soitety e system
includes goadl iR uldre WRlingass e Bédiva! thk ebRiibéd pRbIREMGANs welll®. thE hepeteighod
of anyone of clainms 1, 4 or 5 which includes printing the bill on a surface
and, at tfequsaseofprblicatioat the bill is printed, printing the coded data on
the surface. 20. The nethod of claim 19 which includes printing the coded
data to be substantially invisible tg an average unai ded human eye. 10 21.
The met hofl-Sof cl%ﬁsﬁ’f’ﬁcﬁﬁEﬁcWﬁT'QHSFHEF[?B@@'GF'& aining a retrievable record of
each bill gener & pefentdembodithen of npsovaterdesoriptibreclasidingrant is shayarin Figpreatd.
contained in its coded data. 22. The nethod of any one of clains 1, 4 or 5
whi ch i ncl udes dash rdobubémigand pdntemal abjegt ohayt he deScribed |ty os¢ g mom sesamree of

mul ti gast ,and ,poi t co ni.cati ons tocol s. . Jhe od,of claim1l
or 4 TR ARERPRs M Rhsef B RS e RE! 8 s TPl oS AR i
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requested paynent in the bill to elimnate the need for a separate display
device. 25 25. TAeres®irde0deSthipfisy Bae i@dnti€ Aidhts |holddrsOm26. IThe Whdysdge t i8tehi | |

is pri rated on nultiple pages,ggng in, which the methaod includes bjnding the
pages 2026 2utematically {HaRsies copyfight Teep dfom users Jp Hghts hldersoWhen wiers ariet Gopypight
person W téhténtbi |1 is done by sending the bill by mail.

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

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

25  cooperatively handle user interaction with the netpage system.

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

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

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

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

as an entity ceases to participate in a protocol.
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20 names for the printer to listen to.

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

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

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

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

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

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

already knows the ID 61 of the pen from the pen connection protocol.
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uses the hyperlink request ID to identify the printer, and sends the credit on to the relevant

registration server together with the printer ID. The registration server credits the corresponding

printer provider account 814.

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

30 application provider, and the printer provider of the identity of the source application provider.
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Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117. The
antenna 112 is also mounted on the flex PCB 117. The status LED 116 is mounted at the top of the
pen 101 for good all-around visibility.

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An
ink pen cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side
within the housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought
forward through open end 122 of the metal end piece 114, by rotation of the pen top 105.
Respective slider blocks 123 and 124 are.mounted to the ink cartridge 118 and stylus 120,
respectively. A rotatable cam barrel 125 is secured to the pen top 105 in operation and arranged to
rotate therewith. The cam barrel 125 includes a cam 126 in the form of a slot within the walls 181
of the cam barrel. Cam followers 127 and 128 projecting from slider blocks 123 and 124 fit within
the cam slot 126. On rotation of the cam barrel 125, the slider blocks 123 or 124 move relative to
each other to project either the pen nib 119 or stylus nib 121 out through the hole 122 in the metal
end piece 114. The pen 101 has three states of operation. By turning the top 105 through 90° steps,

the three states are:
. Stylus 120 nib 121 out;
. Ink cartridge 118 nib 119 out; and

. Neither ink cartridge 118 nib 119 out nor stylus 120 nib 121 out.
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"'100/@@‘ ﬁﬁtt'ery 139 sits within the cam barrel 125 in contact with the battery contacts. An induction
charging coil 140 is mounted about the second flex PCB 129 to enable recharging of the battery
139 via induction. The second flex PCB 129 also mounts an infrared LED 143 and infrared
photodiode 144 for detecting displacement in the cam barrel 125 when either the stylus 120 or the
15  ink cartridge 118 is used for writing, in order to enable a determination of the force being applied to
the surface by the pen nib 119 or stylus nib 121. The IR photodiode 144 detects light from the IR
LED 143 via reﬂecfors (not shown) mounted on the slider blocks 123 and 124.

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

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

cartridge nib 119) by imaging, in the infrared spectrum, an area of the surface in the vicinity of the
nib. It records the location data from the nearest location tag, and is arranged to calculate the
25 distance of the nib 121 or 119 from the location tab utilizing optics 135 and controller chip 134.
The controller chip 134 calculates the orientation of the pen and the nib-to-tag distance from the

perspective distortion observed on the imaged tag.

Utilizing the RF chip 133 and antenna 112 the pen 101 can transmit the digital ink data

(which is encrypted for security and packaged for efficient transmission) to the computing system.

30 When the pen is in range of a receiver, the digital ink data is transmitted as it is formed.
When the pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101
circuitry includes a buffer arranged to store digital ink data for approximately 12 minutes of the pen

motion on the surface) and can be transmitted later.
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1mage sensor is produced by Matsushita Electronic Corporation, and is described in a paper by

Itakura, K T Nobusada, N Okusenya, R Nagayoshi, and M Ozaki, “A 1mm 50k-Pixel IT CCD
Image Sensor for Miniature Camera System”, IEEE Transactions on Electronic Devices, Volume
47, Number 1, January 2000, which is incorporated herein by reference) with an IR filter. Other
25 types of image sensors may be used, such as CMOS type image sensors. The minimum pixel count

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

The controller ASIC 134 enters a quiescent state after a period of inactivity when the pen
101 is not in contact with a surface. It incorporates a dedicated circuit 150 which monitors the force
sensor photodiode 144 and wakes up the controller 134 via the power manager 151 on a pen-down

30 event.

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

(ISM) band, and uses frequency hopping and collision detection to provide interference-free
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20 7. NETPAGE PRINTER DESCRIPTION

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

prints netpages on Letter/A4 sized media using duplexed 812" Memjet™ print engines 602 and 603,
as shown in Figures 12 and 12a. It uses a straight paper path with the paper 604 passing through the

25 duplexed print engines 602 and 603 which print both sides of a sheet simultaneously, in full color
and with full bleed.

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

document 618 which can range in thickness from one sheet to several hundred sheets.

30 The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print
engines, has bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black

and infrared inks. The cartridge also contains a micro air filter in a base molding. The micro air
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w eels contact the wet prmted surface and continue to feed the sheet 604 into the second

Memjet™ print engine 603.

Referring to Figures 12 and 12a, the paper 604 passes from the duplexed print engines
602 and 603 into the binder assembly 605. The printed page passes between a powered spike wheel
axle 670 with a fibrous support roller and another movable axle with spike wheels and a
momentary action glue wheel. The movable axle/glue assembly 673 is mounted to a metal support
bracket and it is transported forward to interface with the powered axle 670 via gears by action of a

camshaft. A separate motor powers this camshaft.

The glue wheel assembly 673 consists-of a partially hollow axle 679 with a rotating
coupling for the glue supply hose 641 from the ink cartridge 627. This axle 679 connects to a glue
wheel, which absorbs adhesive by capillary action through radial holes. A molded housing 682
surrounds the glue wheel, with an opening at the front. Pivoting side moldings and sprung outer
doors are attached to the metal bracket and hinge out sideways when the rest of the assembly 673 is
thrust forward. This action exposes the glue wheel through the front of the molded housing 682.

Tension springs close the assembly and effectively cap the glue wheel during periods of inactivity.

As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one
vertical edge on the front side (apart from the first sheet of a document) as it is transported down

into the binding assembly 605.
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balance multlple DSPs isto let each DSP rasterize a separate page. The DSPs can always be kept

15 busy since an arbitrary number of rasterized pages can, in general, be stored in memory. This

strategy only leads to potentially poor DSP utilization when rasterizing short documents.

Watermark regions in the page description are rasterized to a contone-resolution bi-level
bitmap which is losslessly compressed to negligible size and which forms part of the compressed

page image.

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

each tag is generated during rasterization and stored in the compressed page image.

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

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

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

“memory.

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

30 high speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax
decoder 764, a custom halftoner/compositor unit 765, a custom tag encoder 766, a line

loader/formatter unit 767, and a custom interface 768 to the Memjet™ printhead 350.
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When several print engine controllers 760 are used in unison, such as in a duplexed
configuration, they are synchronized via a shared line sync signal 770. Only one print engine 760,
15 selected via the external master/slave pin 771, generates the line sync signal 770 onto the shared

line.

The print engine controller 760 contains a low-speed processor 772 for synchronizing the
page expansion and rendering pipeline, configuring the printhead 350 via a low-speed serial bus

773, and controlling the stepper motors 675, 676.

20 In the 8'%” versions of the netpage printer, the two print engines each prints 30 Letter
pages per minute along the long dimension of the page (117), giving a line rate of 8.8 kHz at 1600
dpi. In the 12" versions of the netpage printer, the two print engines each prints 45 Letter pages per
minute along the short dimension of the page (8Y2”), giving a line rate of 10.2 kHz. These line rates
are well within the operating frequency of the Memjet™ printhead, which in the current design

25 exceeds 30 kHz.

8. PAYMENTS
The netpage system provides efficient mechanisms for the secure and auditable delivery

of invoices, statements, and bills directly to the user’s netpage printer. Such documents may

include regular bills from utility companies for services such as electricity, gas, and telephone.

30 The bill can include a mechanism for the user to make a payment. The user can select
from previously established payment methods or enter a new payment card, sign the bill, and

submit the payment.
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8.2 PAYMENTS OBJECT MODEL
The payments object model revolves around a biller, customers, bills and bill payments.

30 Each biller 500 has a unique identifier and a name. Each customer 501 is related to a
particular biller 500, and has an identifier 65 which is unique within the scope of the particular
biller. The customer id 65 is the alias id for the application user 805, as allocated by a registration

server. Each customer 501 represents a particular netpage user 800 to the biller. A netpage user
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Each bill 502 is associated with one customer and one biller, and has a unique bill

5 number, a due date, and a due amount.

Each bill payment 503 has a unique payment number, the date and time of the payment,

the amount paid, and a receipt number. Each bill payment 503 has associated with it a payment
method 504.

When the SET payment method 506 is used, the corresponding SET payment card 8§21

10 linked to the user is used to make payment according to the normal SET protocol.

When the payment card payment method 505 is used, the specified payment card is used
to make payment according to the normal protocol between the biller and their acquiring bank or

institution which handles the particular payment card type.

The Bill Payments class diagram is shown in Figure 50.

15 8.3 PAYMENTS USER INTERFACE
A bill may be delivered to a user directly to their netpage printer, or may be delivered

through the normal postal service.

A typical bill 507 507a includes a section explaining the detailed charges 509 making up

the bill, the total amount due and the payment due date. The bill also includes a list of the

20 customer’s previously used payment methods. A typical bill 507 507a is shown in Figures 52 and
53.

The user selects a payment card, or enters a new payment card to be used for payment,
signs the form with their netpage pen, and presses the <Pay Now> button. The user is identified by

the hetpage pen 801 they are using and the signature is verified from netpage records 818.
25 If the user clicks <Reset Form> the bill is re-printed.
When the payment is complete a Payment Receipt 508 is printed, as shown in Figure 54.

The Bill Payment user interface flow is shown in Figure 51.

CONCLUSION
The present invention has been described with reference to a preferred embodiment and

30 number of specific alternative embodiments. However, it will be appreciated by those skilled in the
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relevant fields that a number of other embodiments, differing from those specifically described,
will also fall within the spirit and scope of the present invention. Accordingly, it will be understood
that the invention is not intended to be limited to the specific embodiments described in the present
specification, including documents incorporated by cross-reference as appropriate. The scope of the

5 invention is only limited by the attached claims.
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2. The method of claim 1 in which said at least one parameter relating to the requested
15 payment is associated with at least one zone of the bill and in which the method includes
identifying, in the computer system and from the zone relative to which the sensing device is

located, said at least one parameter.

3. The method of claim 2 which includes

20 receiving, in the.computer system, data regarding movement of the sensing device relative
- to the bill, the sensing device sensing its movement relative to the bill using at least some of the

coded data; and

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

within said at least one zone, said at least one parameter of the requested payment.
25
4. A method of enabling payment of bills, the method including the steps of:

providing a person with a bill containing information relating to a requested payment, the

form including coded data indicative of at least one parameter of the requested payment;

receiving, in a computer system, data from a sensing device regarding said at least one
30 parameter and regarding movement of the sensing device relative to the bill, the sensing device,

when moved relative to the bill, sensing the data regarding said at least one parameter using at least
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7. The method of claim 6 which includes receiving, in the computer system, data from the
20 sensing device regarding movement of the sensing device relative to the bill, the sensing device

generating data regarding its own movement relative to the bill.

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

25 respect of the action parameter.

9. The method of claim 8 in which the action parameter of the requested payment is selected

from the group comprising:

requesting that payment be made, specifying a payment amount or resetting the bill to an

30 original state.
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20

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

computer system, an operation associated with the authorization parameter.
25

16. The method of claim 15 which includes verifying, in the computer system, that the

signature is that of the person.

17. The method of claim 16 in which the authorization parameter is associated with payment

30 authorization.
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23. The method of claim 1 or 4 in which the sensing device contains identity data which
imparts a unique identity to the sensing device and identifies it as being associated with a particular

person and in which the method includes monitoring, in the computer system, said identity.
20

24, The method of any one of claims 1, 4 or 5 ‘which includes providing all required
information relating to the requested payment in the bill to eliminate the need for a separate display

device.

25 25, The method of any one of claims 1, 4 or 5 in which the bill is printed on multiple pages
and in which the method includes binding the pages.

26. The method of any of claims 1, 4 or 5 wherein:

providing the person with a bill is done by sending the bill by mail.
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identity of the bill and a position of the sensing device relative to the bill, the sensing device

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

30. The system of claim 29 in which said at least one parameter relating to the requested

payment is associated with at least one zone of the bill.

20 31. The system of claim 29 which includes the sensing device, the sensing device sensing its

movement relative to the bill using at least some of the coded data.

32. A system for enabling payment of bills, the system including:

a bill containing information relating to a requested payment, the bill including coded

25 data indicative of at least one parameter of the requested payment; and

a computer system for receiving data from a sensing device regarding said at least one
parameter and regarding movement of the sensing device relative to the bill, and for interpreting
said movement of the sensing device as it relates to said at least one parameter, the sensing device,
when moved relative to the bill, sensing the data regarding said at least one parameter using at least

30 some of the coded data and generating the data regarding its own movement relative to the bill.
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35. The system of claim 33 which includes the sensing device, the sensing device sensing its

15 movement relative to the bill.

36. The system of any one of claims 29, 32 or 34 in which said at least one parameter of the
requested payment is selected from the group comprising an action parameter of the requested
payment, an option parameter of the requested payment, a text parameter of the requested payment,

20  or an authorization parameter of the requested payment.

37. The system of claim 36 in which the action parameter of the requested payment is

selected from the group comprising:

requesting that payment be made, specifying a payment amount, or resetting the bill to an

25 original state.

38. The system of claim 36 in which the option parameter is associated with at least one of:

cardholder name, payment method, or credit card type.

30 39 The system of claim 36 in which the text parameter is associated with at least one of:
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a cardholder name, an amount paid, or a card expiry date.

40. The system of claim 36 in which the authorization parameter is associated with payment

authorization.

41. The system of any one of claims 31, 32 or 35 in which the sensing device includes a

marking nib.

42, The system of claim 31 or 32 in which the sensing device contains identity data which
imparts a unique identity to the sensing device and identifies it as being associated with a particular

person.

43, The system of any one of claims 29, 32 or 33 in which the bill is printed on a surface and

in which the system includes a printer for printing the bill on demand.

44, The system of claim 43 in which the printer prints the coded data at the same time as

printing the bill or payment receipt.

45, The system of any one of claims 29, 32 or 33 in which the coded data is substantially
invisible.
46, The system of claim 29 or 33 which includes 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.

47. The system of claim 43 in which, to cater for a bill printed on multiple pages, the printer

includes a binder for binding the pages.



