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apparatus for interacting wth conputers. Mre particularly, the invention
relates to making online paynents utilizing such nethods, systens and
apparatus. The invention has been devel oped primarily to allow a | arge
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printed matter and optical sensors, thereby to obtain interactive printed
matter on demand via hi gh-speed networked color printers. Al though the
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The disclosures of these co-pending applications are incorporated herein by cross-reference.
BACKGROUND
A bill, statement or invoice is commonly received in paper form through the mail system.
To make a payment, a payment section on the bill is typically filled in by hand and returned to the
~ biller by mail. Alternatively a bill may be paid using a telephone payment system allowing payment
by credit card, or other pre-arranged payment method.

A bill may also be paid by giving the biller authority to directly debit a bank account for
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NPAOS5-SG 2 the full due anmbunt on the due date. Bill paynent is also
possi bl e using an online bill paynment systemon the Internet, utilizing a
conventional screen- and keyboard-based conputer system and I nternet
browser software. OBJECT It is an object of the present invention to
conbi ne advant ages of paper-based fornms and online paynents. SUMVARY OF

| NVENTI ON The present invention provides, in a first aspect, nethod to
enabl e a person to make a requested paynent utilizing a bill printed onto
a surface, the bill including information relating to the requested
paynent, tﬁl@ﬁ,ﬁt&{lgeg‘ggntlagmgﬁl‘gdgtgded data indicative of an identity of the
bill and of a plurality of reference points of the bill, the nethod

i ncl udi ng t he st BHkpagpentisalsq passitigwsing py enligfill paymens syfisel opl e &ntarmst, bdizipei nt ed
onto the sutdiecagonsishsdnamil keybbayd-basddibthiuin SOiS byt IntE@& BioVkdAghfiwkd. @ conput er
system indicating data froma sen5| E(éﬁ-\ll ce, the indicating data

i ndicative of both an identity of the ‘{3 and a position of the sensing
device rel ative ttds hebissi 9fjthe prosent inseufieri t goroking) adeantages efipapérdesed foopeandt i vel y
rel ative teuhdwybiksd , generating the indicating data based at | east
partially on sensing at |east data in the vicinity of the
position; and identifying, in ?Q‘ﬂ‘@ﬁégﬁﬁ’tﬁp@\’é@%ﬂem and fromthe indicating
data, at |east OHe pryyentdnvertion prodtiat innfirtt @sicktemetagjue stabld apastorentmake he at

| east one paleaiBla@henbRiliBied £611 f:ﬁd?é@ohb% s&HaPl e bPQIRES [nBGmABn r%f%&ﬂg%gl@ar amet er
and a varlable rarretlg%ﬂu%%? secon asp ect, the invention provides a

nmet hod to rgﬁ‘gfﬁ’ ePiy™ ]}?ﬁlﬂ%c%ile P‘Eﬁﬂ]ﬂﬁ‘té’ﬁ ohas ety oftths Pl chabi | |
printed onplnralaysfuvférawepouttm theibill the methaddecivging iE etepmat | on rel ating to the
request ed paynment, the surface having coded data indicative of an identity
of the bill and @Psing BpIt &nd the efded deterterheerrtsiimuty 8¢ sufec bibslaptidthe met hod
i ncl udi ng dikansdeps of receiving, in a conputer system a request for the
bill; causing, in response to the request, the bill to be printed onto the
surface r ecei vi mgpjvingnin b henmmenyysitre rindogtdeeiy fondisenaing dthgxcdaieandicmﬁigldaa sensi ng
devi ce, t hggilJag &%Bﬁlgﬂﬂgxﬂl{tfof el £RLIkGidlor O LA xﬂ%devéee%h&e%o phitge P! | and

a position of the sensing device relative t ng devi ce,
when pl acef™gBerat W]éelnflaf‘%il SREREIELY et o thy ‘Ml SoRFERfRg e inﬁ’gaﬂpﬂéﬁ“} Wé@d@étl ng
dat a basedicat parthibasitserpiag itilast kymeainths s g idthe Vigastof HOpRItiGE: aide coded dat a
in the vicinity of the position; and identifying, in the conputer system
and fromthe indi catidegiviiat @, theatonipaias sysiem eng diomrthe edicating |datd, i an deagt @nt he

request ed payRRNielaiidhe &l rei}tf%ﬁ&it pa?ﬁl&xt RAY AMBLEIne $8LEGE SBeddiOBt RE gBLPup

conpri si ng an . act i Q lg?ar anet a variabl e paraneter. Preferably, at
| east one PAPEHEFRFUPLIRPLR BVT‘F\ *REIESt ed payment is associated with at
NPA085- SG In a second aspect, the invention provides a method to enable a person to make a

requested payment utilizing a bill printed onto a surface, the bill including information relating to the
requested payment, the surface having coded data indicative of an identity of the bill and of a
plurality of reference points of the bill, the method including the steps of

receiving, in a computer system, a request for the bill;

causing, in response to the request, the bill to be printed onto the surface:

receiving, in the computer system, indicating data from a sensing device, the indicating data
indicative of both an identity of the bill and a position of the sensing device relative to the bill, the
sensing device, when placed operatively relative to the bill, generating the indicating data based at
least partially on sensing at least some of the coded data in the vicinity of the position; and

identifying, in the computer system and from the indicating data, at least one parameter
relating to the requested payment, the at least one parameter selected from the group comprising an
action parameter and a variable parameter.

Preferably, at least one parameter relating to the requested payment is associated with at

NPAO085-8G



3 least one zone of the bill and in which the nethod includes identifying,
in the conmputer systemand fromthe zone relative to which the sensing
device is located, said at | east one paraneter. Preferably the nethod
further includes receiving, in the conputer system data regarding

novenent of the sensing device relative to the bill, the sensing device
sensing its novenent relative to the bill using at |east sonme of the coded
data. Preferably also the nmethod incluges identifying, in the conputer
system and fromthe novenent being at l|east partially within at | east one

I h hi rd ,
he. | nvent {or /G502 R TRL Frotih s ML T PRRES B BT e spfd shibrd (ot

payment ut frem ﬁlP e glapve tp whipli the %@mg devere & levated, afméat lepdyenelppruhetirnc| udi ng
i nformation rel all’fe%btthetrHéﬂmﬂm&Sﬁcﬁﬁes RRNE N the E&ﬁu§y§y§t@1ﬁ%@%hﬁﬂ coded

data indicative o ast._one, ested payment t he at
| east one paranster i3 Sen f‘écc? : q?“é’?n‘t eﬁ[y?ﬁﬂﬁs‘ﬁ% ?%cgsr’fﬁ “éﬁm‘éf’(‘ﬂﬂgtdﬂatb’%\r anet er
and a var i talthegill 'gﬁallgahimsmome hibe erdechdatd. Profeiablyl blegtht neth@ltigpeesGfendingiing t he
bill and tiﬂ@c&@@t@n@ygﬁ; ﬁldtﬁgm% ot B in O 101 S RSRHEUPRIANL L& ¥ teast

si mul taneousl%/r ﬁctge in a conputer system data froma sensing
devi ce regif§ ?f&eteélg rﬁ‘l“eﬁ &8Bhe paranmeter and regardi ng movenent of the
sensi ng devi ce rbladbirdweepettotht Meentién drovidehemamidse agbleleyér@e fo ﬁmea reqliEdNé@d

relative t &yﬁlé}@utmzﬂn% a bﬂ?ﬁ]ﬁgdaotn{oqg?:%alaﬁ thgghl c'i %%gt £ an ?eiagré%qg thte ?egﬁeitsteg ne

paraneter usin east. SONE O e co
si mul t ane oRFEPSP e fwfess hawige eoded dd‘&t“&‘c?té@a?aﬂle%oqeﬂ%r% Of‘h‘bfvé‘ﬁ%fﬁ‘tpa)ﬁ@mat ive to
the bill; @eet least @k par@thdid Geleciedl folethCOBMULMBPristY Sh @fon fahdbidTRNEMRRELIOl t he

sensi ng deﬁ’a&a&%ﬁa@&ah@th&ﬁ&&h gthegtepso?,l d at |east one paraneter. In a fourth
aspect, the invéntion provi hod to enable a person to nake a

request ed payne n‘ta“%f’fglﬂ}elbﬂ ¢ the cqdpq Jatag berpripted anptsrfage sibstemtialls simultpacdysly;|
i ncl udi ng i nfor %Ee[v@jg el inpuig s&s&n{ bﬁa 68 q W@She devRa YdgR oty sa&dﬁ% 1&Mhace

havi ng cod cative ast . on er of .t request ed
payment , I:F%%mgtt%II dreé?ram move%?ng?rfé eé’?mél St kg e%%ﬁﬂth ﬁeg‘?’ﬁﬂﬁ FERPFFSi ng an

action parlafﬁ’éi efatigintg thg bil @Pﬂeaiblﬁ%th@é}ﬁam@g saidrpe lepst bivamtainete] wsthi npleashe st eps

of recei Vidige of theolQriAlRY sy EiRIK siultaGLdtE> éenfer@tﬁngttﬂ,edﬂ l‘ekardlﬁg’“ﬂsg g, 1IN

response toovteme regu to be printed onto the surface;

I ﬁl bhe bi | |
receiving, 1n e conp e Eglstem data from a sensing device regarding
said at | east oneterppalrgawﬂlnﬁeqom&nd sysega sagti magyemeny efitrdensoi dbike as @ mddtage devi ce
rel ative tQiabNesnt parandele sensing device, when noved relative to the bill,
generating the dat aarglagar di n%b aid at | east one paraneter using at |east

sone of the coded dafa 4y ST 1yt irhod Bl dpegee Fakiang the data
regar di ng redussted\peymentonizinentbill reied énen sidact, ke bidi ihdhyding irdbringtlog kiR th g, 1N the

conput er Sr).{q%gs?empay%htdthwmngggde& Elrft‘a ﬁcﬁcﬁﬁ&e atqegé{ b aﬁﬁet!er of th& l’ Sied to said

at | east one paraneter. fif aspect, e |nve tion provides a mnethod
to enabl e Péynbféf’%ﬁ“ﬁaﬁOPFa%@mateeré‘aﬁﬂ‘é‘sffO@dhegﬁ%alywsmqnlaﬁ@m@mwwpﬁwu cal object
i ncl udi ng varidbielphradnet, wodaithd drtaing h@epbbd | | ncl udi ng i nformati on

receiving, in a computer system, a request for the bill;
causing, in response to the request, the bill to be printed onto the surface;
receiving, in the computer system, data from a sensing device regarding said at least one
parameter and regarding movement of the sensing device relative to the bill, the sensing device, when
moved relative to the bill, generating the data regarding said at least one parameter using at least
some of the coded data and substantially simultaneously generating the data regarding its own
movement relative to the bill; and
~ interpreting, in the computer system, said movement of the sensing device as it relates to
said at least one parameter.
In a fifth aspect, the invention provides a method to enable a person to make a requested

payment utilizing a physical object including a bill and coded data, the bill including information
NPAO85-SG



NPAO085-SG 4 relating to the requested paynent, the coded data indicative of
an identity of the bill, the nethod including the steps of providing the
person with the bill; receiving, in a conputer system data froma sensing
device regarding an identity of the person and regarding the identity of
the bill, the sensing device containing the data regarding the identity of
the person and generating the data regarding the identity of the bill using
at | east sonme of the coded data; and identifying, in the conputer system
and fromthe data regarding the identity of the person and the identity of
the bill, e ferahl v. the cqd ta.js also
i ndi cat i ve?egi?u éz’ittgqli[égg@tg Sqegﬁ)e peal{’]gfr?é:'ltg Jeerg d%? mtlaﬁéw? 8‘3%@?‘@% ogglae?’rl%éﬁke,m%ﬁﬁ t he
met hod i ncinetBding thestegi«fi ng, in the computer system indicating data fromthe
sensing device pegdinghdygrscmwich tRibil:east one paraneter of the requested
ayment, the sensing device sensing.th i ndi.cating dat.a using at | east
g o?/re of the coded ‘g‘%ga‘.“ =T ré‘?%?ras Sfe?g gﬁt%%?mf‘ ﬁeé’m??eéeﬁlggmgar‘i%ﬁ‘%é‘%en&é(?é%i ng, in
t he conput e¥sos yug regprdingatheidéntitymf theehilk diesemige dewidegentrigymihe dngrepmiisgmbat  of t he
sensi ng deMdig of it pa@tdn i deBerbtid mPldtd regdrdi BREPSHIN I HEVN GE LR RES dlnleRg dat a
regar di ng {htcsodg)(m% moyenent relative to the bill. Preferably, 1n any of
t hese aspecCts, 3’28 rameter is an action paraneter of the requested
paynent, the netidedfingcik ddicompuef fysethiantyrom the ddneregatnpuiicddensty 81 BéTpersain
operati on if H-GRARELE iRfbil NEreqRGtd Rndar ameter. Preferably the action
parameter of the requested paynent is selected fromthe group conprising
requesting that paynment be nade, specifying a paynent anount or resetting
the bill to an 8refegblyahe Stigitdata ib Als@inditatiidhofos pARtone pdd@ncteRn VEME rgiested OVi des a
systemto T t ilizing.a bill
oy inted onfarak S ARARA ek B el AR B BTN s rap e DB (e
request ed 955y rEARting spifl at leastroparagamsier o thy reasesisd payarent therdisingtivice seofingathe | dent ity
of the bildiesick dfa winphtaalsodicyor @ code@ fir BREADE Alss) ke n@fhod Reuddi lael:eiviﬂ he syst gm
e cqoded data to be

i ncl udi ng 0 r temwhich: causes the,.bill an
print ed onﬁtacgg_et %E}H%%rs?' %%% égtﬁgg?éﬁet SieIétsllr'lgyd%‘mée‘l rﬁ%afdtm&nné%’ﬁns“?ng?tt &8 AT hdi cat i ng
dat a fr om Bl ttheilh dhevineias dovieechaing datd wesrdiatita ovmdevement whtiefio thbth an
identity of the biefelabinglaid dpasiclasRRs, @ phbiReGeNS a@ﬁ)n@%&@ of @ik ?erqjle\!tgd tot he
bill, the ase&§i£%ngheo\éiigc?ud¥h%& pl acegl oger atively relative to the bill,
generating the i ndicating aata Fadbld® SrELSFeBaft PRSP BAcRsheify at

| east someactifo prigaeteroRfeferaldnthaiaction tahrmetor of fha reayestod payinent is posied from the grogh

identi fi eScombsistiFrdoliBtingkht b8 Sk Apcchind £AFher MeouR@: ANREE nebfl Bhd NI tO

t he request ed payrrent, the at | east one paraneter selected fromthe group
i si ng”&R4RE i
conpri sing fon paraneter and a variabl e paraneter.
In a sixth aspect, the invention provides a system to enable a person to make a requested

payment utilizing a bill printed onto a surface, the bill including information relating to the requested
payment, the surface having coded data indicative of an identity of the bill and of a plurality of
reference points of the bill, the system including
a computer system which:
causes the bill and the coded data to be printed onto the surface substantially
simultaneously;
receives indicating data from a sensing device, the indicating data indicative of
both an identity of the bill and a position of the sensing device relative to the bill, the
sensing device when placed operatively relative to the bill, generating the indicating data
based at least partially on sensing at least some of the coded data in the vicinity of the
position; and
identifies, from the indicating data, at least one parameter relating to the requested
payment, the at least one parameter selected from the group comprising an action

parameter and a variable parameter,
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NPA085-SG 5 I n an seventh aspect, the invention provides a systemto enable

a person to nmake a requested paynent utilizing a bill printed onto a
surface, the bill including information relating to the requested paynent,
t he surface having coded data indicative of an identity of the bill and of
a plurality of reference points of the bill, the systemincluding a
conputer system which: receives a request for the bill; causes, in response
to the request, the bill to be printedsonto the surface; receives

indicating data froma sensing device, the indicating data indicative of

bot h dent h d | at
Lo the bi |1t ne e Sheb et ool ROE il B kPSP R R et BHUE o (he

bill, genepamenygilekea bl GM‘a‘tqﬂﬁg S'H@Feaﬂlbbtﬂ éngluging mioews@n rﬁatmg itcethd rgquesteds ensi ng

at Ieast SMer@fthetsﬂﬁc;&lﬁdiﬂQccﬁ&Icﬁta|nﬁlcﬁth@o%h(fdeﬂlt§ & tR il HERAPRLALQR; and
identifies fromI nbdlé at ta, at |east one paraneter relating to
VR e

t he reques]{efer e a rren gf“gone par aneter selected fromthe group
conpri sing an a@:‘tomﬁerpmtfalm@r and a variable paraneter. In an eighth
aspect, the inventi q&epgsqyéﬁésfopthesgfﬁtem to enable a person to nake a
requested paynent utilizin rinted onto a surface, the bill

i ncl udi ng i nf or mat i SA™F ‘Paetsligoﬁﬁ ] i}ie’E%‘E“T‘B?ﬁ‘ﬂé@lb%wteﬂaﬁ}tﬁﬁ‘ﬁf“rfa‘iehe sur f ace
havi ng coded dat a i neteieatindicetingfdatafrorh @&sdingaimacepiic adientiay daafindichee begtest ed

payment, the agmaeﬁ@c;gftmlaaamgﬁsft@%.lm@ﬁg&e@hueame%egﬁ% oSREPT1SINg an

action paranmeter and a varl able ar anet er teminc a conput er
syst em whi ch: c&yeR ¥ ?nt?@"elﬁilol’?ra“aﬂﬂrefaﬂ@ i ekl gﬁ‘&faa“&tbe ipdicaing datadepedit o t he
surf ace subst antdsglattiyilysinRenkih@a G&ad sdny jof th @GEI MRS then\ddnﬁ@bf BgpoRiabmaddr oM a

sensing device regar &L'n@lﬂ ?r%ln%e%dlcat%%%lst% %{]Fas 0?1%1 aarrtalrex;[eger r.elatmg etgugx%éu%iéte ovenment

of the sensing device rerative 10t Sensi ng en noved
rel ati ve to thePapnet the gidepgtioas ?afﬁglele?ﬁéle‘?t?i‘cﬁo@aﬁ e d‘alepalsmaﬁ@dctlonpﬁmeet s said
novenent of themsemmgpadﬁiaef;e as it relates to said at Ieast one

paraneter. In a ninth as i nvent i 0 dess mto enabl e a
person to make a. Tegues ed avenpoﬁpmvf 13 8em8 "% PP i 2 Beege

surface, tHysng pilizipg g bilh giiniey OPﬁQfaGIFrﬁ!BFt thehﬂln@iuamg m@mom hétmgrcedfa egtested paynent ,

the surf aclgymvuﬂgmﬁmangﬂaaa dof ShaRaivk MGt Rist b phBRSY o QNG RAKATRIRE, Of the
request ed ihd par aneter selected fromthe roup

conpri sing a%x?(s:ttoln% mécr‘eéﬁ%???%aﬂd& R SPTHBINE *PATIGETETCler e Wrale
i ncl udi ng I&fﬂé@ﬁp@?éﬁtﬁswhm whi ch: receives a request for the bill; causes,
in response to th@mppgu¥Rehwiide bill to be printed onto the surface

NPA085- SG
causes the bill and the coded data to be printed onto the surface substantially

simultaneously;

receives indicating data from a sensing device regarding said at least one parameter and
regarding movement of the sensing device relative to the bill, the sensing device, when moved
relative to the bill, generating the indicating data; and

interprets said movement of the sensing device as it relates to said at least one parameter.

In a ninth aspect, the invention provides system to enable a person to make a
requested payment utilizing a bill printed onto a surface, the bill including information relating to the
requested payment, the surface having coded data indicative of at least one parameter of the requested
payment, the at least one parameter selected from the group comprising an action parameter and a
variable parameter, the system including
a computer system which:
receives a request for the bill;

causes, in response to the request, the bill to be printed onto the surface;

NPA085-8G




6 receives indicating data froma sensing device regarding said at | east
one paraneter and regardi ng novenent of the sensing device relative to the
bill, the sensing device, when noved relative to the bill, generating the
indicating data, and interprets said novenent of the sensing device as it
relates to said at | east one paraneter. In a tenth aspect, the invention
provides a systemto enable a person to nake a requested paynent utili zing
a physical object including a bill andgcoded data, the bill including
information relating to a requested paynent and the coded data, indicative
of an identity of t bil.l. the system .including. a c uter systemfor
receiving froma seﬁgcflr‘{%s e ga%%?néa regar 8chf?éeg§%1nig5aécﬁatqgfsy°n8pa 2" person
and the identi t3pdgpardipgmeyieingnt ofdhegersing dividerslaliteyd thebillfthepmsipadarice.odet ved dat a,
the requested paydRRiive d AELIB SORIALE (RIENdiGERAL @l Ni ng the data regarding
the identity of the RErson ang sensi n%Bet he, gata r.elgérdi ng the identity of
the bill using at | AP eERE OIOTRE Lot i dEr'e ™ AL RV [ efh&epr esent

i nvention providesetr. system and a net hod which utilizes one or nore forns

capabl e of int erﬁ%énﬁ&sﬂ&é e ﬁy&gm%v@tfes §§6§tt:1ﬁrlg e | §ctrsoI1 %%JRQ X?Jque@@& h.Od and
systemof the present inventi u onjunction wth a single

. . tion may he used in conju n
conput er sRASPShPUlRe 3 PRIop!; it dpougig 6&& B cadpd dyg b ill ingludjpgs jnfprraation o
oper at e ovekting t¢ @ rgusted payatnnvarddhe @xdehdaasindite@ivd dftae fdagitty of Ryl Glgl dyyfem t he form
is di sposeg;;Qhea surface mediumof any suitable structure. However, in a
preferred arrangenment, the formis disposed on sheet material such as paper
or the like whi chozpyter gypfem &5 drseivipmfrom pesopivsedevishddta regprbine mmiidentitn P thavs
interacti omerson bkl hd GdetrdyTpLithe bils Wsd @Mideltifging Crb@d sadlipteteivell Satslethe edgdate €
preferably, i [ the visible spectrum .thereby
enabl i ng il%aﬁ?éc{)&’ B%%“rs#g%ﬁ%"%‘z‘-"’\rﬁg‘_%ét‘)"f%gg‘%ﬁe%%%% gl? gﬁ’?iwa?fﬁl? UAVI ‘ST Bie & tge t he
human eye. dpi@amis the idgaritagr de billyeing ry leasy fogielof the codegtdataj al whi ch provi des
informati on to aAbSRInglyStChicsas idvhifioRfp¥ides akysRA 200 a RUARCARLAfilidNGebpr m and
whi ch visibl e.inf tered rrelate i ositipn with

rmatbon may be reqi . n
the rel evan?rgﬁf’ﬁsofg’ ag_%ggllél&mm t“tétt.ﬁaﬁr%u%’ﬁ/?ts i Heas He ey {ipgio L ﬁg devi ce
to convey Haprasettinmstionas by veed & conencompitt evinglesspmpwm systand it ApsivaBrly
i NSt ances, préf@red @fh itlidWedighePd dpdrdidNal a cHafuter ndIRk, Buch b6 BEASI Ng devi ce may
t ake a varietylgl . onpact and easily portable. In

f for but is ef er abl ]
a particularly pr é?‘%ﬁfr?%g]gf‘)"ﬁl“srdéﬁq&%‘ﬁrﬁrh f“%“ﬁé‘%’%‘ﬂg g ety Lo Botergur ed as
a pen whi dha prsfedeaksiranzement, the frem asblisposedonphsesingerlal spch avpapkr dr bhe likowhichdss wel | as
to sel ectiy@lofedBd plifedton & 2£PH86h MhCinkHLAih WL mE QPO & M BRD. RN Gata

transmtted, to the cgrrput er system The coded data then provides control

i nf or mat i Sh'CBAF PPk Wt cthsyely. qusfofiatPBi stergme grrehy crabligg drto bauses

i nstruct i owshiteregieblajypsibetghtibily ivigble of thavauman exen ihe ora may ARo inCIGRPUKIAT Syst em
Or Nt WOr knacHCu R elhbrohliiol BlLGAACHLOR tﬁ%mﬁgngg&r{?% P R Wt N6 SENSI NG

device and the data that each contributes to the conhputer systém may vary.
I'n one ar rEveiibiinfomaionnry b rgisiessd sheoptpiate frgropifignswith; thigreleypny kiddegodedy o
identity aftat he formand of at |east one reference point on that form 1In
anot her

The system also includes a sensing device to convey data from the form to the computer
system, and in some instances, to contribute additional data. Again, the sensing device may take a
variety of forms but is preferably compact and easily portable. In a particularly preferred
arrangement, the sensing device is configured as a pen which is designed to be able to physically
mark the form as well as to selectively enable the coded data from the form to be read and transmitted
to the computer system. The coded data then provides control information, configured such that
designation thereof by a user causes instructions to be applied to the software running on the
computer system or network.

The nature of the interaction between the form and the sensing device and the data that
each contributes to the computer system may vary. In one arrangement, the coded data on the form is

indicative of the identity of the form and of at least one reference point on that form. In another
NPA(BS-SG



NI PA0O85- SG 7 enbodi nent, the formincludes coded data which is indicative
of a paraneter of the form whereas the sensing device is operative to
provi de data regarding its own novenent relative to that formto the
conput er systemtogether with coded data fromthe form In yet another
arrangenment, the form includes the coded data which at |east identifies
the form and the sensing device is designed to provide, to the conputer
system data based on the form coded data, and al so on data which
identifies the user of the device. In a preferred arrangenent, the system
and net hod . ially designed. printers to int the form
Further t h%nzdé)ﬁ%F Ilﬁiq[?%a%}sﬁ (l:nglﬁ_geg ic‘?dﬁ éat%?’é?kg‘F H’ll%ﬁaatgff %ot paﬁ?&%%ﬁ%ﬁ‘@? Y em and
are desi gn®elsyyng dxies i eprdiv atofprwite difereguding itpcpvtlanavenesnt rlgtivie nalihgfredo above,
t he Syit € Mha BdnpaR §9ehn cbfgethe}kizahbdra]lv@&htai%th§fohﬁ1!eﬁ:cylat?éln§h& E@ﬁg&&n@@gmﬁe OVﬁf a
network. In.this ar enent , .printers are . fu . integrated into the
net wor k an’&dgféf glfvcf’ ‘%rg%%? A ﬁtg{eﬁf Id?’ﬁ'gesf 'g? ofid %ﬁﬁ%ﬁg ARdeedt dgiepsgrto
di st ri but i prgvidst to thelyemfutsr srstemgiatadpasad oni thet fommecoddd datelabd doh dandhighodantifzast
comuni cat in@kefurak@ses. Accordingly, in a preferred form the present
i nvention provides nethods and systens which use a paper and pen based
interface for a o?rﬁﬁ%egf‘d SRS %ﬁisgmeﬁ“r 87 meed alyemelogh presielly fiesissénef i t s
over traditringrab v kip itrar Fayist ©es prinfdiecoatinent &g pat offRpeimpitd sishatandt i s
wi dely useg. QighlaSPleae dﬁgﬁoﬂé ﬁltg QfShnd QL mtiflfﬂéate% El:}sé%{, %@ sy teBrahcmng%og of
' y

"
information |s easier to rea han I nf or mat 1 on ed on a nmput er

screen. MoPRBYEHON 5 el spilsd & sperte oy 2 Gppvpkt frethis @ganeenght the prigaatars Allhr i ght

| ight, or mepusdiny theaecwefasd diok fe erigipg bi the forns bl @nlxhdead antkol Gsupatid.abl e and
di sposabl ey, FHELBEE MR ; 3l | for. hand-draw ng and
hand-writi n% to beé cap?&rogggl\tﬁﬁ%%h@% S?tg(y%’é%méaat (_)3Pr°{r?’f°éﬁﬁness of expression
than input via Accedigitiar KaGEe oa. dadropmwl seentiqhesoyides sethedsi and exsteinon

t her ef or e ifichvisel @ Bapar 20 Y& basSitenit oot foaiphockyhias. emahbiifd nbiiSsiont@pent of a
bill onli Kin of novel surface interfaces. BRI EFE DESCRILPTI ON OF
Draw s R 0 dallR B Coml Bl TRl S B R R vk e o W e
descr i bed, 228 yootd jrlesmatiqn nEurthdrpriptedigfomsetions essiorth yead it itforms fierdeplesd bioa t he

ac Ic onpany L@@pﬂér&wedﬂg mordo&r,\eedlapes Bées bt aglro% bittchiss, &n %ﬁﬂ;ﬁf@ﬁ)ﬁé}ﬁt Bfht, dr fobRtly

rel ati onshij etween.a sanple print et pa its aonline page
descriptiofi; ¥ Eicatff 3Pt ‘1‘3*““’33 % E”ﬁlé?’r%qnf’@e mqé‘eﬁﬁ?ﬁ?”?ea%r“ﬁ?w%ﬂeéﬁteﬁ’eﬁlaﬁ%ﬁf a

net page pernd-grayyog gd handpyiriting te be captumé wivelppdfonia greater sichmese pf exgrerdioathaatypage

appl i cat i 0fa SRR keyob AU maudel | UStrates a collection of netpage servers
and printers int E%connect ed. via network; Figure 4 is _a schematic view of

\ g .
a high-level str &t UFESFoLiop MepfasyrREts dgeve agiem @d gisbps &r seflios the
descri pt i aqnymd ¢fabad! oblifegnakingisa pf novedwrsdedmerfagesa structure of a net page tag;

Figure 6 is a plan view shgpispbEscHbAbNOFDRAWRRsWeen a set of the tags
shown in Figure 5 and a field of view of a netpage sensing device in the
formof a netp agPé'efﬁE:H ;and other embodiments of the invention will now be described, by way of non-

limiting example only, with reference to the accompanying drawings, in which:

Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page
description;

Figure 2 1s a schematic view of a interaction between a netpage pen, a netpage printer, a netpage page
server, and a netpage application server;

Figure 3 illustrates a collection of netpage servers and printers interconnected via a network;

Figure 4 is a schematic view of a high-level structure of a printed netpage and its online page
description;

Figure 5 is a plan view showing a structure of a netpage tag;

Figure 6 is a plan view showing a relationship between a set of the tags shown in Figure 5 and a field
of view of a netpage sensing device in the form of a netpage pen;

Figure 7 is a flowchart of a tag image processing and decoding algorithm;
NPAO85S-5G



Figure 7 is a flowhart of a tag i mage processing and decodi ng al gorithm
NPA085-SG 8 Figure 8 is a perspective view of a netpage pen and its

associ ated tag-sensing field-of-view cone; Figure 9 is a perspective

expl oded vi ew of the netpage pen shown in Figure 8; Figure 10 is a
schematic bl ock diagramof a pen controller for the netpage pen shown in
Figures 8 and 9; Figure 11 is a perspective view of a wall-npbunted netpage
printer; Figure 12 is a section through the Iength of the netpage printer
of Figure 11; Figure 12a is an enlarged portion of Figure 12 showing a
section of ' L nes d I wheel sembly: Figure 13
is a detai %.g?;\;/?g%é r%;é&?%gg‘%%n%ga%? P"i“&‘é“g‘g h %téég"l’gfserg’ﬁl ﬁeg?’ﬁéwepwa‘%gh%, and print
engi nes of FigHe9 ispatripagiiae prplofpdaiow of thrpeipagepsn showmindfigs2 8; Fi gure 14 is a
schemati c hbkeeko ﬁia&@feﬂﬁﬂc%focladiﬁgrhﬂbﬁ pef @(_Hﬁrﬁlﬁl' ko ke fn&f)qg& B&x smgﬁuﬁg gnter
shown in Figqures 11 and 12; Figure 15 is a schematic bl ock di agram of

dupl exed print engine controllers and MenjetTM printheads associated with
t he pri nt efigeohtis opcrserctichinme! i wallinguared netubge Fingure 16 is a schematic bl ock
di agram ofﬁgﬁ@mg&@&tio_@ﬂmuglﬁm&@ﬁgﬁﬂdﬂﬂeﬁf%&mr&ﬁigﬁkgw es 14 and 15, Figure
17 is a pelg.s‘Beﬁztl.ve view of  a ?l_ggl $2 ] et TM pri ntlgg el enent, as used in,
for exanpl €5t é“s?’ileef‘iﬁ?&depoﬁ‘ipf‘ﬁ BpITG %‘-*P‘Qﬂ%%ﬁ“momef lexed RyiF @eires apd o

per spect i vauoptesiapémtdy;smal | part of an array of MenjetTM printing el enents;
Figure 19 j; I £8i1Qfvi ' =S [ ! rating cycle
of “the Nery Bt oy e RN LGl ik H3% bl A plitenfELAR T

per spect i vVEReArETol gwidl enkldgnent of a pagew dth Menj et TM pri nt head:;

Fi gure 21 Figurals shesbdnate Vib@Mifanaofus fintet latslldd if@ghaidpage gt stddm iis a
schematic Miew pf4q,printer class diagram Figure 23 is a schematic view
of a pen class diagram Figure 24 is a schematic view of an application

cl ass di agdfigii| 1At #ighamatikaplock digerare piedyplpied prt engin fongrolisauhidertictBminpeage

descri pti oRsochBSSittthA@hRdontrdibGhdv iRBigdr$142 SChematic view of a docunent and
page ownershi p,.class diagram Figure 27 1s a schemati¢c view of a term nal
el enent spkseI ulrgllﬁi%% C;fegl ncztgoﬁgg&%?ﬂé&fg'gﬂm eﬁﬁ‘ﬁﬁ?@og‘g shogm i Kguees Ignd dSvi ew of a
static el efiem 17sip e girgkétizatiewo nf cligMahjatyrmaining elemgir 8 ud in, $or axagplechat i ¢ vi ew

of a hyperlnk 6h&TeRbe&l189852di agram Figure 30 is a schematic view of a
hyperlink el'ement specialization class diagram Figure 31 is a schematic

vi ew of a TigHpel®lis anesrrchieaisy oft wwl pui o gt arey of¥iemict® pEdting slementschemat i ¢ vi ew of

a form cl aggurdlisigh 8dHes offfleMpic@reIBwh RluStrafCN BB elalineVdy@Wo Ohe ﬁielgjie@‘i' fnﬂ!tmé nk cl ass

di agram -
element shown in Figure 13;

Figure 20 is a perspective view of a short segment of a pagewidth Memjet™ printhead;

Figure 21 is a schematic view of a user class diagram;

Figure 22 is a schematic view of a printer class diagram;

Figure 23 is a schematic view of a pen class diagram;

Figure 24 is a schematic view of an application class diagram;

Figure 25 is a schematic view of a document and page description class diagram;

Figure 26 is a schematic view of a document and page ownership class diagram;

Figure 27 is a schematic view of a terminal element specialization class diagram;

Figure 28 is a schematic view of a static element specialization class diagram:

Figure 29 is a schematic view of a hyperlink element class diagram;

Figure 30 is a schematic view of a hyperlink element specialization class diagram;

Figure 31 is a schematic view of a hyperlinked group class diagram;

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

Figure 33 is a schematic view of a digital ink class diagram;

Figure 34 is a schematic view of a field element specialization class diagram;

NPAO8S5-3G




Figure 34 is a schematic view of a field el enent specialization class

di agram NPA085-SG 9 Figure 35 is a schematic view of a checkbox field
class diagram Figure 36 is a schematic view of a text field class
diagram Figure 37 is a schematic view of a signature field class diagram
Figure 38 is a flowhart of an input processing algorithm Figure 38a is a
detailed flowhart of one step of the flowhart of Figure 38, Figure 39 is
a schematic view of a page server conmand el enent class diagram Figure 40
is a schematic view of a resource description class diagram Figure 41 is a
Schematic yh&¥sols anlAKOrLe 8 ddbh: fleag. dhagram  Floure 42 s a schemmiic
view of a hrstory ass dia €’43 is a schematic view of a
subscri pt i Biguwedt IW@PVME?‘GY"O@GIW lﬁﬂﬂf&lﬂi’r@am is a schematic view of a

hyper | i nk Flgaumsa@h@@ﬁcdéva&faa@lam&ma@sﬁa%rdnﬁ a schematic view of a
hyperlink gcti 16 is a schematic view of a form

t
subni ssion pro Salsa awe :11_10 epuzll?m‘fe%(sg]éa%ﬂ%tl c view of a conm ssion paynent
protocol ; F‘g'gwgéiwsiefﬁ@déb\s@hewﬁmm tepwf bovlofchat f BigwreBs;user i nterface flow

docunent Ip@ﬂmlsEgcgéﬂascé}&véﬁpége%&emaﬁdéf&ﬁwc%cﬁag&ﬁt of user interface
page | ayoug, rrent I cons, 50.is a schematic view of a bill

payments c §'§r% Odf’ ENV o i ‘ﬁ?‘b?ftaé"%%’ice descriptign (RS HIE A i ew of a user interface
fl ow for aFigirt4! ipasphenti; viewefgfveritsisi chisalisgahermat i ¢ view of a bill front

page; Fi guﬁl?urgé1!;§scﬁ’em%ﬁé\§%f‘a%:s%}y%‘é\fcﬁ§s ggln“ payment nethod page being the
back page of the docunent of ure 52; "and Figure 54 is a schematic view

of a bill PayntHt? rhegliotew ﬁEW‘IPE‘E?“BES’@RPP‘I"F@\I OF PREFERRED AND OTHER
EMBODI MENTSguriNgttiea schdpnjicetievi\ifia byparlink aqestdBsskiaghmSi | ver br ook Research Pty
Ltd, Aust rﬁ%&&s i D ABHPGES &% &%grligkngggalnon ”Etoco[) he invention is configured to
work with the net p net wor system a detail ed overview of
whi ch fol I%%G%I“Eaiﬁﬁﬁ‘ﬁ“‘%@%ﬁf%ﬁ%ﬂﬂww ot every inplementation will
necessari IMgﬁMﬁd@/scﬁd:daﬁ@ﬁe“edfeBmﬂﬁ&s’ion@iynfeﬁk@romaci fic details and extensions
di scussed tion tem However, the systemis
descri bed ﬁ %Igsfg%ﬁﬁe%a%mwcffafet usermetr%cerﬂééégcém K& Reed for external

ref erence merﬁ%ﬁ%hﬁmﬂilww%aﬁ%d@ﬁsmﬁ@cewwlwelntlelmntlcws whi ch the preferred
enbodi nentﬁgmla@@mﬁ&mwdfbem@a&%@@amw@ml on operate. In brief summary,
t he pref er%teugeg‘lqgang f tthe ne E §¥shen} t S a conputer interface in
the form of o & Tappe msatﬁcrveé”c"e 'BEeE °‘%1°b‘fq%)) PEBf"sur f ace whi ch contai ns

r ef er encestigur @ mﬁﬁheglfatictwofshﬁlfﬁameaM| ntained in a conputer system The

map refer eﬂﬁﬁéSBQ@ﬁsc%aMdth%aﬁﬁlenﬁg@l{oq}aﬁéegglﬁg th§ﬁ@§15a@sgof%\ﬁb Gfen PEPENI NG
upon the sig)emsgl c.inplementation, the map references may be enco cie

Figure 54 is a schematic view of a bill payment receipt.
DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trade mark of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invention is configured to work with the netpage
netwotked computer system, a detailed overview of which follows. It will be appreciated that not
every implementation will necessarily embody all or even most of the specific details and extensions
discussed below in relation to the basic system. However, the system is described in its most
complete form to reduce the need for external reference when attempting to understand the context in
which the preferred embodiments and aspects of the present invention operate.

In brief summary, the preferred form of the netpage system employs a computer interface
in the form of a mapped surface, that is, a physical surface which contains references to a map of the
surface maintained in a computer system. The map references can be queried by an appropriate
sensing device. Depending upon the specific implementation, the map references may be encoded
visibly or invisibly, and defined in such a way that a local query on the mapped surface yields an

unambiguous map reference both within the map and among different maps. The computer system
NPAO85-SG




visibly or invisibly, and defined in such a way that a |ocal query on the
mapped surface yields an unanbi guous map reference both within the map and
anong different nmaps. The conputer system NPA085-SG 10 can contain

i nformati on about features on the mapped surface, and such information can
be retrieved based on map references supplied by a sensing device used
with the mapped surface. The information thus retrieved can take the form
of actions which are initiated by the gonputer systemon behalf of the
oper at or in response to the operator's interaction mﬁth t he surface
features. Q the netpage s m es on the

product i on ofc by ’gfo Téa%nra%g'ft rﬁ(?taérr%% P ORPRG ﬁgace é’%{dssé“glenétro h%lscén gerrgmf)vﬁﬁes of
text, gr apﬁswﬂmﬁfefeﬁa@éypﬁﬁﬁhxwﬂm deyiag uged with the menped suffere. Thingdmaion k | i ke

i nteracti VﬁusW@lbe\}adig@Sake kR bitoms viischQRGAGA H?ﬁhe%ﬁﬂnd?@ﬂ%m%‘ vaghiiofk Whi ch
is substa{ﬁtla [ ol Vi S

nai de he ink, however, and
thereby the” ¢oded Fonset%gﬁ{’pebag”ggﬁ?gﬂmwgg’ﬁ %‘S‘t‘“ﬁ%‘l‘ﬂsy i magi ng pen and
transmtted to t Ilieﬂﬁetﬂfﬁergbfcslysthernetp#gq syfvan palief em tledprbdartion @ic érdviembut t ons

~and hyper | inRlsio8 thﬁa&{ﬂa@@-qgesgﬁg psk%s @tbx@ ‘%%‘Bmw aInH' uﬁé@gs prﬂ@@o& Sahs&d Hzﬁ)glt
i nformati ﬁ%‘égf“ﬁ’éﬁ?&% work or to si preferences to a network server.

I n one {‘ee’?tf’m%"? 1 fbe‘??g?ﬁylnﬁ °‘b‘ﬁ engoded P AR PA2E UsiRgr MG |
recogni zedsubstraltiagdly iw@iblegel tht @naided hqpuah eye. Tiexik, deeirdﬁ end) bpl gk @y&ltdam) cal | owi ng
forms to b&sgﬂsédb?qnbﬂﬁcall}:ﬂna@ﬁx?ﬁénaﬁd%({@a%tﬁen %é:[ es recorded on a

net page are autonati cal verified rce transactions to be
securely author F“ztéﬂpref?(?d fyrmy Astive g ?ﬂﬁhmegwksemfacharaqsrcwmeéackﬂ@wa@@ 1 can
represent @aitntequeatahiometidnofdin thhmerhore anto digaalfpréféraﬂesltmabwwsdaaeruﬁel&l dadt h
physically e._pr RAGE l.ect.r Oni G ia n| cation
bet ween t heembggrrxllglgntgg \krggeﬁg pageansg‘ g s?,% tomatl c\égr%zety and cwll‘-?equest form
cont ai ni NgFORANE tEhig thedetgice Sgtem; %’Pﬂl@g &ﬁe’é tabﬁsfﬂbﬁiﬂt Iﬂwﬂlﬁltemhodlﬁm fienptpmy e

consi st s okcogte@pi bk Getphaé @e Zutﬁlﬁdtlﬂﬂlﬁdeﬁiﬁ& rhgth§é BnnctoB kransaclM 1€ BRELGdat a 3
printed as, g collection of tags 4 using invisible ink. The corresponding
page description 5, stored on the netpage network, describes the

i ndi vi dual el eneft Slugpted iguest lp agented|npipagp & can rerésent afiserag e dorinbauchtce type
and spati ade m&tﬁm& thé ZRABL MsiARE Bn IhOhGhAGhdeVAd eIREBRLI] vifcomhiXLatbd €1 d Or

button in t e | e to al e ne e systen ocorrectlylnterpret
i nput via RS nntﬁ Ifriggged)ther'ﬁg’agegﬁ‘gem ﬁ eﬁﬁﬁpﬁ)‘%ﬁ %fq“@'( i @reifigg nae 2gthe

whi ch cor raddps fidds 4nd atsihanitdyytien Elie netpage monsisth of grephicalan £ espainding gisigk agkhi ¢ 8 As
iI'lustrategq |c5lieE |d5lh| @epngbed b8 CARLRADE tREN uM&ln@bErﬁI Q’lﬁé ggregpgﬁcmgoga shich is

shown in ‘E’%’ ‘F and described in nopre detai "W, Wor ks in
conj unct i off*S St?fé Fale 25Raen Py (esoribes, fhe individupsfemersh plEs arpags It i ng
appl i ance dagruliroiescripes flietype aud sppidl dxentu(sge) off bueh peructive elinére (i@ Stext &eid or

communi catgg, I e o n m efadio link
o." The net paie pr N S R I R TN

11 to 13 ! gUoR 1 BEE PO Sera WIB%’H BRNESPPIS | e fpétlaélé?“ieﬂie?tf the
peri odi caldoyespandipgigreibiveind, personal i zed newspapers, maga2| nes, catal ogs,

brochures and ot R?ﬁluﬂz‘eft@& 'n.cl@%fr Of]%hc [%% Il MIeuPﬁ}eer:f[ 1%rm &uvfr}n htxyshown i

i nteractive netpages. conp printer is an
appl i ance Rigres B nﬁéescnbed in more detaﬂ below worksmcon_]unctmn w;thanetpage prmter 601,

an Internet-connected printing appliance for home, office or mobile use. The pen is wireless and
communicates securely with the netpage printer via a short-range radio link 9.

The netpage printer 601, a preferred form of which is shown in Figures 11 to 13 and
described in more detail below, is able to deliver, periodically or on demand, personalized
newspapers, magazines, catalogs, brochures and other publications, all printed at high quality as
interactive netpages. Unlike a personal computer, the netpage printer is an appliance which can be,
for example, wall-mounted adjacent to an area where the moming news is first consumed, such as in
a user’s kitchen, near a breakfast table, or near the household’s point of departure for the day. It also

comes in tabletop, desktop, portable and mintature versions.
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for exanple, wall-nounted adjacent to an area where the norning news is
first consunmed, such as in a user's kitchen, near a breakfast table, or
near the household' s point of departure for the day. It also cones in

tabl et op, desktop, portable and mi niature versions. NPA085-SG 11 Net pages
printed at their point of consunption conbine the ease-of-use of paper with
the tinmeliness and interactivity of an interactive nedium As shown in
Figure 2, the netpage pen 101 interactig with the coded data on a printed
netpage 1 and communi cates, via a short-range radi olink 9, the interaction
to a netpage pript 601 s nter ction to. the

rel evant IOngt pgge plggg&S psl:]é’%i/%tﬁﬁefd’ O?{Ofcons'fmé)r’ T T fnfglﬁeas?ﬂ U PRSPt bR

ci rcunst anfefe%mesiﬁé%@v@efwte@émdalmcorrespondl ng nmessage to application

conput er  sof t wane skowk F@ur@ 2, e ﬂ&ﬁa@@-% 1aP mtér&ﬁtvh@ Qhest%ﬁéﬁ%ata lR-a pmt%d
appllcatlon server is printed on the

ori gi nat i n§™AF HPe Fom’alc"ﬁgat?fei“f)&g@“ STas ré?lﬁ’ ?@P%TQ’G é“t?f?fﬂ‘gi G P%ﬁ?pnﬁﬁ’ dhe
conveni entprintyr e sqpdsethe intaettiontyote mentnt dopadeepapgy sarwedo ifor weMfetaniat ion W t h
hi gh-s peedap%ﬁfa@@n@lﬁﬁsfa%? %%éﬂcs%llvel%\ﬁﬁg g%ée%%mg Bé},&%éjto agéﬁicéfé)f] ;ér%%et rM
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poi nt castin H]g I ticasting Internet protocols. Personalize

publ i cat i di Ft“%tl’aéﬁ SSiel if B?SFF&f’Pé‘oPﬂéi% sienehde #8 qtivepobadiments.ler
profiles. Iﬁtpmsspages lprtdiinesingla ronipetecd Rénpyer-@ablédaieGeeDMEH 45 a @iyternurber  of
pens, and a pen § o rg(le | n _the
preferred inpl eneg%}gél\?%ﬁmﬁéﬂa%gmﬁg% gﬁl %Q%?%QEE@S’%B%%% mod‘E eﬁ}m Ter .
househol d HY RuRleatiaps g Telwasei intes ermdtﬁ?le@blﬁéteoaag@ %vased Bivmatesl gned to
each nenbenbscridingt Repadeaprinteys. wa'hjoﬁ‘atc&hhgow:ﬁi ﬁialﬁhastmg e[ﬁtextna ﬁ&bd&tsal)é}soﬁalgécﬁtl nct

profile Wp;lﬁlc£f.%§8%? ﬂlte;eeaﬁf&ﬁgtgﬁg(%oﬁﬂ I Cdawc{u userf)rlgl ger or appl i cation

server. A'netpage pen ca & net page registration
server 11 and | i kgepes printer can be configured to suppon any rumber of pens, and a pen can work

with any number of netpage printers. In the preferred implementation, each netpage pen has a unique

identifier. A household may have a collection of colored netpage pens, one assigned to each member
of the family. This allows each user to maintain a distinct profile with respect to a netpage publication
server or application server,

A netpage pen can also be registered with a netpage registration server 11 and linked to
one or more payment card accounts. This allows e-commerce payments to be securely authorized
using the netpage pen. The netpage registration server compares the signature captured by the
netpage pen with a previously registered signature, allowing it to authenticate the user’s identity to an

e-commerce server. Other biometrics can also be used to verify identity. A version of the netpage pen
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one or nore paynent card accounts. This allows e-commerce paynents to be
securely authorized wusing the netpage pen. The netpage registration server
conpares the signature captured by the netpage pen with a previously

regi stered signature, allowing it to authenticate the user's identity to an
c-commerce server. O her bionmetrics can also be used to verify identity. A
versi on of the netpage pen NPA085-SG 12 includes fingerprint scanning,
verified in a simlar way by the netpage registration server. Although a
net page printer may deliver periodicals such as the nor ni.ng newspaper
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consi sts oﬁuoasﬁg{eleﬁjon%g&tor&,{agg&ﬁés connected by relationships, and two
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gener al i zali ons. NKIPA§E SUFUARGH™C L REesent s some kind of rel ationship
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Each cl ass, g C%@s%%l\%fﬁﬁxé@eﬁrﬁgét i 8 ﬁ?a}g%é%g Wih the Erg%rgf tt}etf lass. It
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| abel | ed a roend ﬁ t%&% ol e of the correspondi ng cl ass. An open

di anond i ndi c at és asawﬂaggﬁ drgrent ds @ incisiging vartciagses, (ptiosilphabdleddt sijher cadidith s dr awn
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rel ati onshi rawn as_a, solid |ine joini , Wth an

arrow (in ¥ tépglfla'r% ‘B‘%“yahe BPRA - ity Iasé“)’c”‘é‘f"""ts ﬁ%‘oﬁf'él?’l B‘P%]F‘f ‘Z’élilfsé‘ﬁm%ﬁ‘ﬂ’ 5 \Wen a
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whi ch defines it i's shown with attfibutes onl |ned.
1.1 NETPACGESRI%yes are the foundation on which a net page netvvork is
built. They providencalipéi@erlationship (“is-2”) is drawn as a solid line joining two classes, with an

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

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

1.1 NETPAGES

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
references to an online description of the page. The online page description is maintained persistently
by a netpage page server. The page description describes the visible layout and content of the page,

including text, graphics and images. It also describes the input elements on the page, including
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based user interface to published information and interactive services. A
net page consists of a printed page (or other surface region) invisibly
tagged with references to an online description of the page. The online
page description is nmaintained persistently by a netpage page server. The
page description describes the visible |layout and content of the page,

i ncluding text, graphics and inmages. It also describes the input elenents
on the page, including NPA085-SG 13 buyttons, hyperlinks, and input fields.
A net page allows markings made with a netpage pen on its surface to be

si mul t aneoysl v capt.yred  and o ssed by Lhe net e system Milti
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y. encoded to

since the jnterg t atel ess. e error-correcta
make thempartie 1af’l§ s % lea“%t"“et%g iidE acegls ﬁ% oﬁﬁm’ﬁ‘?@ THE Pt B de per ver
mai nt ai ns lacoameqﬁh@pmgt@ anth pr-dfive eonfeyny dneedetipn with el pagst pergehe inglabtomiing it to

mai Nt ai N astdiiled, Irﬁg@hre&e&r.cmeau@ énc&é@faldaﬁéihéﬁ?éraklﬁﬁy hREnthdRHice filngbds in the
page description each FI‘I nt ednet page he rel atjonshi p between the

page descriptionr ﬁ?\e?a%) af8° PHET E’r‘ﬂ?@mé 195, BaZR SRS fomEEh BgEed feaghown i n
Fi gure 4. dhenphtpensgintt aditiact b ofrssewplitdeduanifdr inplydields in ke page tigagpeopii nt er

whi ch pri nbad, nh&:dne?ﬂ% i f known, the netpage user who requested it. 1.2
NETPAGE TAGs ag Data Content In a preferred for each tag

i dentifies the r&HiBATHIRMNTEH hePogpiepion BrRfet Rearo st homnt rotnagat t ag
W t hi n t hes slegn orfigué 4. 86 Mgy ingthe©is @B tiigddwith [bad) she\wbhaph prigdr ath2h paatddne r egi on

as a whol e;@liritiut E@netﬁa@guser%grﬁﬁestgpﬁe flag bits may, for exanple, signal a
tag sensi ﬁ ‘devicé to provide feedback indicative of a function associated

with the i di alNEPAPRIASS the tag, without the sensing device having to
refer to al.zZléescrTqi Data Cohtehhe regi on. A netpage pen may, for exanple,
illumnate an " aﬁ'ltai p\{e%erred form, each tag identifies the region in which it appears, and the location of
that tag within the region. A tag may also contain flags which relate to the region as a whole or to the
tag. One or more flag bits may, for example, signal a tag sensing device to provide feedback
indicative of a function associated with the immediate area of the tag, without the sensing device
having to refer to a description of the region. A netpage pen may, for example, illuminate an “active
area” LED when in the zone of a hyperlink.

As will be more clearly explained below, in a preferred embodiment, each tag contains an
casily recognized invariant structure which aids initial detection, and which assists in minimizing the
effect of any warp induced by the surface or by the sensing process. The tags preferably tile the entire
page, and 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 page ID and position on
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area" LED when in the zone of a hyperlink As will be nore clearly explai ned
below, in a preferred enbodi nent, each tag contains an easily recognized
invariant structure which aids initial detection, and which assists in
mnimzing the effect of any warp induced by the surface or by the sensing
process. The tags preferably tile the entire page, and are sufficiently
smal | and densely arranged that the pen can reliably imge at | east one tag
even on a single click on the page. Itj4is inportant that the pen recognize
the page I D and position on NPA085-SG 14 every interaction with the page,
since the interaction |s st at el ess r ferred enbodi nent, the region
to which &~ FXFFEEE EhLsPA Sé‘g‘é%vd”{ef’imé’ﬁ‘séﬁ{ ¥ page, and the region ID
encoded in the t &g prderted empfloreat, by rginywobsh wiag kefaheinpdgevith B aftiretpage, page on
whi ch theanhaﬂrép,e@%&odehn}@etts@g m@l@m%{zﬁmo%wim &g(gmoahﬁega%mh GhicR tag

refers can_be an arbitrary subregion of page or other surtace. For
exanpl e, i BaPPERt Ftgeeirtintth o FSiHR ROTI YeTTEr SBOF PeRrEHEReER 0 whi ch
case the régipege dr Btheanrfae. (Fecxayple, dioad cdingidt éh tbatzerac i Meragive fendnt, ifabl e | -
Tag data F‘!vﬁéhctﬁzre%'rég&ogﬂaéﬁla Sohy 1FEHEARE ibE k06 T@g ni D16 Flags Total 1120 Each
tag contains 120 bit's ormation, typi cal al l ocated as shown in Table
1. Assuming a rrE%'?l?rhTf’f‘tgéP@tadensMy of 64 per square inch, a 16-bit tag ID

supports d regietn Si z@re&s:ua(bnfsq) 024 square inches. Larger regions can be
mapped corg num's! ¥ sing the tag ID precision sinply by

usi ng abut[Re9% Pegi CT’IQ and naps. The 100-bit region ID all ows 2104 (1030 or
a mllionTagIPllion [t&illi on) different regions to be uniquely identified.
1. 2.2 Tag fgtaEncoggng—The—120-bits of tag data are redundantly encoded
using a ( ) Reed- Sol onon _code| This yields 360 encoded bits consisting
of 6 codevwbrals of 1H120-bit synbol $ each. The (15, 5) code allows up to 5
symbol errors to be corrected per- codeword, i.e. it is tolerant of a symbol

error rate of up to 33% per codeword. Each 4-bit s rrbol is represented in
a spatial |y coheFeHt"a ey Ighbits eignformtion heicahntisricd gp shavein siakle dodewor ds
are int er| savwdtk spatinad iaydmltyh{fﬁn fich@uirafich, Ihé-5it BB upStE hatiodsiRWE s error

(an error to q%leﬁﬁﬁdré]gcﬂgyll]ta}g 1<§11Q %snl &l Aﬁ%ﬂ]e%d&%%g&g% QthLt%.l)t n‘gxgﬁ%g%%%e tg {"B ni mum

nunber of syr over al one
codewor d, Rréfision lerﬁyé‘ﬁ%abtlﬁég WGB‘W@I&P%@@}E ¥he 400-Fitves lowsgd'{ éTlOcaha be fully
correct ed. millio trificR RS @fferdf@giStshagtudioesyfidaii@ay si cal representati on of the

tag, shown jp Fi %4 &éak@&ké’des fixed target structures
The 120 bits of tag data are redundantly encoded using a (15, 5) Reed-Solomon code. This

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

Each 4-bit symbol is represented in a spatially coherent way in the tag, and the symbols of
the six codewords are interleaved spatially within the tag. This ensures that a burst error (an error
affecting multiple spatially adjacent bits) damages a minimum number of symbols overall and a
minimum number of symbols in any one codeword, thus maximising the likelihood that the burst
error ¢an be fully corrected.

1.2.3 Physical Tag Structure

The physical representation of the tag, shown in Figure 5, includes fixed target structures
15, 16, 17 and variable data arcas 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 resolution
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15, 16, 17 and variable data areas 18. The fixed target structures allow a
sensi ng device such as the netpage pen to detect the tag and infer its

t hree-di nensional orientation relative to the sensor. The data areas
contain representations of the individual bits of the encoded tag data. To
achi eve proper tag reproduction, the tag is rendered at a resolution of
256x256 dots. Wien printed at 1600 dots per inch this yields a tag with a
di ameter of about 4 mm At this resol uysi on NPA0O85-SG 15 the tag is designed
to be surrounded by a "quiet area" of radius 16 dots. Since the quiet area
is also c ributed by ad acent I, ds 16 dots to th

of t act i ve S Bhiscigsis 22on BT RES bt At el ik B, St GBS Rt o5, A
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immunity to noise overal ' tag shape 1's Ci tIl 'S Su ‘t%
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all ocated to the four _concentric synbol rihgs o 18d in interl eaved
fashi on. SvAySPEaldp the giningp diggosions ke 4Pk g iywbole% ﬁeeraﬁea?d Wragresdi2sh around
the tag. Thealgésnterl eaving i s designed to nmaxim se the average spati al

dl stance between Y5 EI\QQ dztt§\,\}]1%%|%I ols otogach € ih2 3. %f(:)u(rjo?cy\oare allolcar‘gedotradl.ger f(;[uro support
"single-click" interact ed region via a sensing device, the
sensi ng déi?’F‘@@Il%ﬁSS#bObéﬂgaBﬁ%tot k?dsféentﬁ'tea"le‘éégltmoﬁ@n@#t 4ry ellocadgyl dlamnitely iof j el d of
Vi ew no mlt;‘girpyzg@agsgnhﬁmﬁmmgr eqgi on or at what or| entation it is
positioned. The net e ield o sensi ng

v ce s hor or BFangici et TS o et 2 Sefee Gl ool e PEGE

Assuni ng ayebalcafftapaneaglegtrdpe, the mi ni num di aneter of the sensor field of

view is obtaineg o\f\&aae sitpB&t RES clRkCinfelabtRE willla BoRANLLALSL RhsideldbaRod ar grid,

as shown i n Fi qur. e
sensing %evme must be able to see at least one entire tag in its field of view no matter where in the

region or at what orientation it is positioned. The required diameier of the field of view of the sensing
device is therefore a function of the size and spacing of the tags.

Assuming a circular tag shape, the minimum diameter of the sensor field of view is
obtained when the tags are tiled on a equilateral triangular grid, as shown in Figure 6.
1.24 Tag Image Processing and Decoding

The tag image processing and decoding performed by a sensing device such as the
netpage pen is shown in Figure 7. While a captured image is being acquired from the image sensor,
the dynamic range of the image is determined (at 20). The center of the range is then chosen as the

binary threshold for the image 21. The image is then thresholded and segmented into connected pixel
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1.2.4 Tag | mage Processing and Decoding The tag i mage processing and
decodi ng perforned by a sensing device such as the netpage pen is shown in
Figure 7. Wiile a captured inmage is being acquired fromthe i nage sensor
the dynamic range of the image is determ ned (at 20). The center of the
range is then chosen as the binary threshold for the inmage 21. The inmage
is then threshol ded and segnented i nto connected pixel NPA085-SG 16 regions
(i.e. shapes 23) (at 22). Shapes whichgare too small to represent tag
target structures are discarded. The size and centroid of each shape is

al so conput ed.  Bi ne re then conmputed (at 24) for each
shape, andfHEdE B nh 232?{’%2&”&6% 3“’%8‘?’% Qg‘hé"ﬁ’ief 5’?%"! WYt ar et
struct uresdISC@éfnit'FlaISIZs@dp@trwénbmhs;h@F@abycomh@ﬁd nat ure i nvariant of

posi tion, and caemm sﬁaélh&yen@si Sre HEY Qlp@LH (a@fen ﬁpe'a&?shapesdﬁ@aaése bRlilOmaNd

rotation. The rlg% structure 1%? i rst tog, | ocat ed gat 26) .
A ring has?®HhEr ﬁ‘ﬁFtEa?ag"aB‘fg gL RS tﬁﬁeﬁlﬁl?l’elfi‘?ﬁ’ﬁ?}seﬂe Diihsir nature invarian
per spect i vafpahiteh.and @a be defity ohilmigvapimo cfsedts ashaet raigpeé totarier mal i zi ng and

rotation-nor mal i #Jdig, ?Q&Psﬁmqsﬁm%éem%&&t héhSa ﬁﬁ‘gtcepﬁle%qlﬁ;geﬁpﬁem S

are normalized the r|n IS easy to I’ECO%'IZE even if per specti ve
di storti onP{R&SeE"gh PT"FY‘?SWE“ PFHEGCPYerﬁg*toe% a&Pﬁ%P”%?%‘fﬁé’éftaSPE‘ﬁdm“F]b’{ﬂéta%n 27
t oget her po@indemalizisedath shapp bl Dhe@fits @efcoﬂdhﬁiepmrﬁqae@ielnme]aﬁfeamshﬁg m The

axis tar gel ea§§ {Ol}%c%%{ﬁz% 3&% 11l tRe é}eﬂsec%%stotrt Qv%s 41 Ln?dfhg % rﬁmal a,spe

proceeds by e ri S normal lzat s to each stape’s rmrrents
and rot atlfﬁﬁ“qii‘é} r?éfthﬂzprﬁgdqmefvléenmm%gnofﬁbsmeﬁﬂe@ﬂve@%fermts second or der

nmonments are norrmileu &80k A 6 rahirs 14 &l ehext o BASdakel (ﬁtezspgnumz;eg prdbatjsebythat one
third order IS, leq wredtodsa,n’oa[gT tet

orientati oﬁg ym% ﬁmg i e o ciaflch SErs &M |Sbaenrd§ Eﬁon i lzmﬂ ﬂfe resuu"eg side to
make thi s poregisPase lts\mceda#dgrdnmatﬁ arletﬂorln@lmﬁmy amegptbis easmrecogmzed Note

rot at : on- [tﬂd’tﬂ@th:?d%r&ehﬂorﬁe?ﬁ{ ﬁreﬁﬁ{e@ eldisahbigiate e t‘h@ﬁ)sdﬂﬁéjorfe{{lﬁwﬁd dt %e%xﬁs a‘he h
nor mal i zat i ons si,nce i stortion can e the axis
Tar gt o T BB wop e B oy B A S pPls R P Bt BosbE G
appr oxi matmetpnaprahe thagkis targst aftdr ohhaddedtﬂ@ pefs yawli2@ionsTipelidiosincephy specti ve
target strydabddfiRSisofiodlcf Mtemé eéstmfgg »slis | 06 3L throb @ orid1 oA brfRLd SRt es  of

their positi ons are cogttp on their known spatial relationships to
the ring aRg*gRFreipagey ﬂé"mgstr?f%“"ﬁg‘ﬁé%'fenéfﬁ’ﬂzrot ation of the ring, and the
rotation of the &befeur pbpeaive Agepiratedd? alp yhe dqapb ¢ lagptetl It 30)r Giavd cgimates

nor mal i zat Jrgiap pésﬂxo;%aa%oﬁﬁtﬁ‘éa%as%d BPRE MnSwn SREErelitleips REEDY 2 LR rtaréEB”E nts are

normal i zed the circul ar_perspective targets are easy to rec |ze and the
target cl d8b¥Pect ISR @] g B GFISRIT oh P &xis Mijckine aeceads
ori gi nal cre:gtsmomd&am:fns oheh ke pahapatict their feedhgeider nientk heﬂorﬁlﬂiﬁenhet 0 be the

per specti vg %égr%egtgfg %apggt][s O'e \301reé% m?e 2l B e? r:loéé{l ?V\élc}éé:gérgatédq:o%lt%g ipPace,

and an eig ree-o ree om pe tEectlve ranstorm I's inferred (at
32) based te}ﬁﬂ &bt maﬁ'g T erigipal |°¢ﬂﬁfﬁrée?fs D BegmetionEets pre|then jtaken toHhs thour
t ag- space paﬂgbcﬁmgen&paﬁersmldm sQikd & &seesﬁdeﬁk@%&m, 4Rd an E;gmdﬁg’famfal s of

Texture fj Ep er Si U. of

Cal i forni a at v %fg\é\%m]%f;'%aﬁwétbfﬁseib &‘Eﬁ%&é’%ﬁ ‘?"ﬁ%@d eq\ﬁ]ﬁne 1989,

the cont eﬁ?lsﬂneﬁhe\mFé%-Sa%ceaWemeﬁpaCﬁmtmersa&eeale@yeﬂ 8+ Bendampepials ok ficxaye
Mapping and Image Warping, Masters Thesis, Dept. of EECS, U. of California at Berkeley,

Technical Report No. UCB/CSD 89/516, June 1989, the contents of which are herein incorporaied by
cross-reference).

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

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

Solomon codewords is decoded (at 38) to yield 20 decoded biis 39, or 120 decoded bits in total. Note
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The inferred tag-space to i mage-space perspective transformis used to
project (at 36) each known data bit position in tag space into i mage space
where the real -valued position is used to bilinearly interpolate (at 36)
the four relevant adjacent pixels in the input inage. The previously
conputed i mage threshold 21 is used to threshold the result to produce the
final bit value 37. Once all 360 data bits 37 have been obtained in this
way, each of the six 60-bit Reed- Sol ogon codewords is decoded (at 38) to
yield 20 decoded bits 39, or 120 decoded bits in total. Note NPA085-SG 17
that the codeword s ols are sanpled, in codewrd order, so. that codewords
are inpli C|8§ll il W%%?"é'&?%ﬁ’i?esﬁmﬁﬁrlf’ ORI B Ry codr Rl g Tmop %&yr *hg target
15 i s onl yintedeayddtduiing tie ssudbiag mecessf t he | mage whose rel ationship to the

i mage guarant ees thhals £R& 151iN6hty Sdugth QUD ibarks of RS Imagé wibsE RIRbRES f @9- 1T a
conplete tag i s not fout‘l[;ed,an]?ib successf ul t hen en, position

( fully decaqded, en no

i s recor delfPEoPaPHEs Pt Hiels P ?fé‘r?o"é\%‘%fﬁﬁ%g'ga COpPige g dy W@E’b‘ﬁ\ﬂéﬁl and

i deal |y a swomssfillpidambedf theh do @fn pos@inn 1O Bcordd fat the renadni Yems tGiahegyquatavol ves
seeking a ingt o SRLi b "REIE of K [ . pndi cat es
the identi %/Jg%% gtpﬁgerragd itl%%lyc%ﬁ\c{ngﬁﬁimhlg th(éf ‘z;éal’g l%lr?\hﬁtaﬁ%g %g%}atg%]%vdgggt he tag
Wit hin t heseriangiapether iaginthechrrent @agosi ti on 35 of the pen nib in the region, as
well as the overrad bbidel @t ditai dicaBS t1ef iddnhe qIakR, regién tdaRmink Nheekg eall hat 34)
fromthe p ecti . for t {. nd .t he known
spatial r efogftﬁ%oﬁst?ﬁ{% %@&%ﬁgﬁ%ﬁfgﬁgSﬁﬁﬁg?%m&% lélgglnt% the” ?)Se‘?\eﬂé > opti cal
axis. 1. 2. e regplivaisntatier délich e ot agtheefied (af i) fromelyt swsee@yve gasfagm PD, and a
tag-rel at i st8erfa@dn the 8@ Shdxhd RnoBefpiaBrelatidihit Rfvebidhapal stobRickiags bRl tRtdeye pen

| ocati on can al?z%dtransl ated into an absolute location within the tagged
regi on, the Focati on of the tag within the region nust be known. This is

gi ven by al28g ndpgMap function which maps each tag 1D in a tagged region
to a correspondi BgcokiRE @tak @ults [LrekiBdIITaReAb RS o 13138 tRnShaVWibd Fi gure

22, as part of the npetpage printer class diagram At map reflects the
scheme usef® {8 P iFpbhe F‘?gr il $ %‘goclméoé‘i °83?1§WT"F|]“?‘£’6§’, ané‘ﬁﬁ%t{?@g‘é’a‘ﬁ‘%‘ﬁ?
accor di ng tmedugitade licytpe of tihtenwithil the phien tresgbpddiowe Ghio Bgivehiaratag thap, sane

tiling schep@odRtlc fs SRRG: b 30 BUEIPRELNG S6RE8PR it NEYioE 31 AL S5 Ghare the
ion must be retrievable via the region

sane tag . The tag map _for a reg
| D. Thus, r%%{ﬁ&fs%0%%%%’1%26,&8%‘f‘mf%ﬂﬂfﬂﬁgf‘aaﬁ*a%c BefPefdansform the tag map can
be retrieved, the tigagplrélcoathe bbeta@ash ateelt siicOroginn aidsddsiing thit@gvdrpcat i on
Wi thin t he,ot Lah 0 suBByfen fnddfat & @by Ll @ha!req&ééajn&mnn%%%.ta@a@%%é o the
tag location to _yield an absolute pen Tocation wthin the region. 1.2.6
Taggi ng ScREMESerRgschems ey e dleq g liesaps e fgP-schenes are of interest, both
of whi ch use t heTheége BdprforGireticd muekes cdtricdi viaatid regidn IDNTHuE) igRetR€dioraD, a The
preferred j y t..Qn= i ndj hg" -

GO 40 BERGHRH SRS, Ar]]ag%gl te O Qfl 1 agg?ambs 89280 gibgoggg_

di scussed. alternative codi cheme uses ect-indicatin
tag location within the region, and the tag-relative pen location can be added to the tag location to

yield an absolute pen location within the region.
1.2.6 Tagging Schemes

Two distinct surface coding schemes are of interest, both of which use the tag structure
described earlier in this section. The preferred coding scheme uses “location-indicating” tags as
already discussed. An alternative coding scheme uses object-indicating tags.

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

| ocation within the region. The tag-relative |ocation of the pen is added
to this tag location to yield the location of the pen within the region.
This in turnis used to determine the |location of the pen relative to a
user interface elenent in the page description associated with the region.
Not only is the user interface el enmentigitself identified, but a |ocation
relative to the user interface element is identified. Location-indicating

tags therefore trivia support the capture. of | ute pen_path in
the zone of a pa hﬁ?té‘?émﬁ tg% ATBIF 3c'8e é”rl?gﬂtd“ecﬂlﬁA‘%%% &Yig ‘%\Pffap
obj ect - i ndéleeny inghet Zge doniptrmssaiated gith Brewbgiah Adli theeegs| iy thedmd pff thessea user

interface m@ﬂfé%&r%ﬂ:heﬁt ndénh@ BA9S: ARS6Ld LD BRAL AL AHidMhdcl JnlGoelpld ON. All
the tags in.th ane E user interface elenent identify the user
abl "eﬁdndf

i nterface ‘éﬁl‘% A g 190 ngfe REPRwm SUBRRY Phespredf an dosolute pen

i ndisti ngupaﬂ]hﬁtlalyao hGegver tuppanidhca@ptim gf 4 @tveghen padt So Iohgearsafe@bmonsumﬁgt t he
capture offreaﬁgnabé@éeug BRI bithlre Loy, O MR G omer? HORC faGa@pture of
arelative pen p l'ong as the position sanpling req cy exceeds
twice the @ﬁ&?ﬂ}ﬁfhéFeéﬂwﬁtstP‘é’del}?metgﬁ‘é“’dﬂ%‘ﬁPﬁ’E nent from one sanpl ed pen
position to the makteitir tdpigig ActBing akeetagsaﬂmhﬁnurnampergmwarhlyasﬂahtar msaed. Wth
ei t her tagtgén{lgts §Elﬁ§ﬁ%‘?¢? ég% e:[r Pactive veeemcn Min I Bt SRORGT a%era tl’te n%ngCI at ed
visual el ements on tHe netpage as User Interactive e enents in ifat a user
can i nt er atsiue ¢f awpropiinte Sm‘sinﬂld@@ep‘a‘g@f fog &g efa a’ﬁ’eafﬁébbw penting @éwﬁ&r@ew ce in

order for dpp@pritrapdote 98e gefasleddy b Ripagasiddg device and for an appropriate
response tp,be g I e system 1.3 DOCUMENT AND PAGE
DESCRI PTI Cﬁ% A prsg "([-,‘"?Eﬁg"' ﬁrj?ggg}%ﬁe'ﬁmog a docunent and page description

cl ass di agram i sAgdemed embodifjenfiof @ sloBerd el 8 depqriptidneslasedipzageis shpsnam a
docunent igukl@38kidked at three levels. At the nost abstract level the
docunent 836 has a hierarchical structur ose te rrents 839 are
associated with "¢BhiBAs SB%T%?:??%’S&P E/gt tﬁ'&%(‘?"ekg%e‘@?%‘m et 8 e

obj ect s, i thadeuodnt 83t bis adiigarcia gruttiwe vdowueminal ¢legnents 83N ke chssoviatad with nt er

With a pardohhdbBbcdRA0 uchl e a2 G Qb B, T B oks! ! bfile thtSBbunimScal €
factor preference, the docunent is paginated ot herw se fornatted.

For mat t ed Ii“é?%"ﬁéIP“é‘F‘eWé‘hf SIHAKT ppee|size ppf @&ﬁ%ﬂ%ﬁisae%a“lﬁé‘afa‘é*?&cﬁcﬂf &40 t h
content ohjrefetse, Weidodumen & paiifiuked aehithcfwieMornies Foamsairatneiciowkityi83t il r

correspond Qg cQJeHi?]erL@Joclﬁéuexﬂgl%ﬁtm QQJCISIV&#L & 32&:‘@@%&& tﬂJagasgog%(?Q&h & eCt S are

styl e-rel at ed. rint I nst ance ocunent ge Is a

descri bed ‘?@ﬁa‘?“é’f%lt?mmfloei%eP‘&V\Paﬁﬁb‘ﬁ‘iy whgst the egnteny rOBJﬁ?jh areas%ﬁe% Lﬁaah page

i nst ance §a3fliel Bisthree sfacoEuiRt abiat 8 bl déschibdRpaiaply] to @mmﬁueapﬁlm @ktgh ot her

i nst ances ti Sl 2bstract
docunent oflescc'hgﬁ)l %n on tagﬁgtoqj%%%ljg%rsvp%%‘eg Efb%lv\lrglguﬁ E‘ge%rgﬂ“?ugh?eerﬁnés?cea copy of
a docurrentOfWeF%uPﬂgeh‘é‘iC?‘lﬁm’For ced to accept the source docurrent s specific

format. The usermsqyes&ee mwmt dbRiGiciofiRiam dEsl&ﬁ;Qfdﬂbn e Qd'gb BHRF anw; musar
di fferent tg |ze f.or, exanp
oC

for mat t ed Ges tcop?de of a dog ent w1ﬁloutttﬁmg¥ rceﬁeio Xdc vper A ,1“8 Oglgrﬁeé&p%’@céte c

men scriptron on age ser
format. The user may be requesting a copy through a pnnter with a different page size, for example.

Conversely, the presence of the formatted document description on the page server allows the page
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
input ficlds.

A document instance 831 corresponds to a formatted document 834. It consists of a set of
page instances 830, each of which corresponds to a page description 5 of the formatted document.

Each page instance 830 describes a single unique printed netpage 1, and records the page ID 50 of the
NPAOSS-SG



server to efficiently interpret user actions on a particular printed page.
A formatted docunent 834 consists of a set of formatted page descriptions
5, each of which consists of a set of formatted term nal el ements 835.
Each formatted el ement has a spatial extent or zone 58 on the page. This
defines the active area of input elenents such as hyperlinks and i nput
fields. A docunent instance 831 corresponds to a formatted docunent 834. It
consists of a set of page instances 8§30, each of which corresponds to a
page description 5 of the fornmatted docunent. Each page instance 830
describes a_ sin un d net nd records the pa D 50 of
the | NPRoSEREE 1o s & o afioor b dbart ruPRET R oy aoes etiieh

i nst ance |hﬁpbmmepresents a copy of a page requested in isolation, A page

i nstance consistg ;ﬁée @ste&@etcoaiststo% Kt B PAER lh%&e@@@eﬁn 83 Rent ﬁ&aﬁ%& ement
i nstance onl %ae ISt ec}ﬁs i_nst ance-specific informati on. Thus, a

hyperlink %% g ‘é)‘i‘icgffi% mft?ﬂ”e' S FEPPRINR 1E?I"‘(Efnae ffpe’ﬂ)‘élé Ajanee | 955 d@op ds a
transact i omypérinksEmainibedause § reepded t['ansacttoo 1I1? Bewigelgespetifid ta he @zge dinveincg, and 4 el d

i nstance exdifnSadoExids fo ?H&id SRR BloarRE § FUSAs inbut sﬁ&ﬁi%‘i’éthk ﬁ&%nsﬁ%chﬁ Ic to

t he page instance. An elenent |Instance does nhot exl st owever, for static
el enent s sHEIFrHEseRdops NG AEISt DOWEer {ar sac clemaniesich 48 8AtIBWS 4 static el ement 843,
a hyperlink el emantrmdlelentntfchcbeth sekiesratiint 348 Abhypdriink @GR 884 b Viell cleasrand

el ement 84 S 0?‘§ @g?%rcwlmga ngzzﬂf ﬁ;‘ otv&%tlﬁﬁlggrz%g%%taugéé?]gn%@t c%ng‘e Styl e

el ement 84 an assocl ate & ow e eman? 848
with an as%%FI%@HS‘”s‘F‘&b{ Bpspexed %951 ehiet Bdpa texifow slegent &#Sishin Bepoiated t h an

associ at edstjiap@e djcarsmt an&ﬁﬁge @eu@ﬁtasablvﬁth 2| 538 REd ﬁﬁQe Wkdidit 89%, agRpet ated
graphi c Obtl:leen(lzegn 8%? 7 a Vslog.'?to gga inﬁ \{1%0 ll rFWIement%Ql 1 Za%%lssgcazge% X deo clip

obj ect 858, an au associ a i Cl |p obj ect
859, or a @J@rqut SSéIaermm clasgermnt WZawha@gsewwetptbwd@cth phicwBper 2880t as -

shown in F&Qﬂbﬁﬁasi&thﬁa%@ﬁeds&%ié\i?&%ﬁb,&%l@w@ﬁ@@fe@@nd field 833 which is

used to record any digital .ink tur does not apply
to a specific m%‘u?ag ?’tﬂ%ethas Ree %““%Fg‘gé? 8’?}“"%&? Pff‘i’féfp?‘ﬂ%\ﬁé%ﬁtf“ﬂﬂ‘ﬁ a tag
map 811 i scaplesder th mge whithhlogacthrpaige sieaft apdelemény al | ow t ags on the page to
be transl at ed 'nmhéﬁ?&éﬁeli%()ﬁﬂe lhaﬁnoaasgs'gmép gh Iﬂ%ﬂ%ﬁ%ﬁ@cﬁ@%én a

preferred enpodi ment e networ onsi sts of di stributed set of
net page pa§é ows‘é%s\%fh%pafﬁmi Ef"g]éﬁ%m‘i"é‘ﬁi“g’?sr‘ﬁtﬂ?ed’ﬁg ser vers 11, netpage ID
servers 121.4net pageNenppétd Nexworin servers 13, netpage publication servers

14, and netpage pyjnkels em&mgaryh%ﬁsag%qem& o&hsiE LAk ibrk s%{“lcﬁ'lﬂetﬁa%ellg @@

Internet, as shown in Fgure . The netpage registration server
server whi CHOF dedr@aseregs i‘t’r"Bﬁ?}‘ﬁ'Sp%‘ bﬁ@tﬁ%’e seiis g, netppgs gplicgiop ﬁ?r@r%lﬁ
appl i cat i ogagenablvatyhiseadrs 0N and dpded fidtealipl asthived ivixesnewalit USicinet wor K

activiti esmte}ngt a@ﬁ&lﬁ%{‘ﬁé&?‘gx es users and acts as a signing proxy on behalf
of authenticated users application transactions. It also provides

handwriting recodh ‘%erpéﬁ’i’ r%sfrmoe &%ver Asis g syrey whish reagsdpvelationshive byiwigsa viseig e

pens, printers, applications and publications, and thereby authorizes various network activities. It
authenticates users and acts as a signing proxy on behalf of authenticaied users in application
transactions. It also provides handwriting recognition services. As described above, a netpage page
server 10 maintains persistent information about page descriptions and page instances. The netpage
network inctudes any number of page servers, each handling a subset of page instances. Since a page
server also maintains user input values for each page instance, clients such as netpage printers send
netpage input directly to the appropriate page server. The page server interprets any such input
relative to the description of the corresponding page.

A netpage ID server 12 allocates document IDs 51 on demand, and provides load-
balancing of page servers via its ID allocation scheme.

A netpage printer uses the Internet Distributed Name System (DNS), or similar, to resolve

a netpage page 1D 50 into the network address of the netpage page server handling the corresponding
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server 10 maintains persistent information about page descriptions and page
i nstances. The netpage network includes any nunber of page servers, each
handl i ng a subset of page instances. Since a page server also maintains
user input values for each page instance, clients such as netpage printers
send netpage input directly to the appropri ate page server. The page
server interprets any such input relative to the description of the
correspondi ng page. A netpage |ID servegy 12 allocates docunent |Ds 51 on
dermand, and provi des | oad- bal anci ng of page servers via its ID allocation
schene. A net| age printer uses the Internet Distributed Nane System (DNS),
or simlarP®t'8*?&ol ve a netpage page 1D 50 into the network address of

t he net page page Aswetpagerpphicanc server 16 lve seroer e s boad intrgectiWRABRE aifEaBhs.page
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i nteractive, netpag |1 cations. A netpage publication server is an
appl i cat i oFinEEr ¥aI9\PﬁSYH’?e BRYSnEStiondt page documents to netpage printers.
They are descri b&ekpiga sdﬂér@.ldanll:ﬁ meed i cdna daridye top agevorke kever Platfarns borhost ed on
a variety afRElugrioSel el Bl B! LOMuBMGAC THERL SRS Nl Sul BM

Hew et t - Pac an I'pl e netpage servers cah run concurrently on
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server, can al % ‘E)rgowa & di°? ]f I'n ynet & a{’B Fance stch-as a

net page mﬁnﬁt,éra,comwtqwe@mﬂ, FOWP%hltea‘tOrl@n, or on a local network. 1.5 THE
NETPAGE PH HTER Thenwwehdqagaeneki nter 601 is an appliance which is registered

wi th the netpage stem and rints.net e. docunen demand and vi a
subscr | pt i o Eadte BEreEPey el et s ae VBET RCEPeT D e 1% R FECBdhect od ¢ 0
t he net pageinﬁeattnlmp Idowmalt!epnnbmmrakd Guefscagtion el pringr et unigereraintesyID/2a

br oadband ;g @NfHedtB the ARBIE ndth @i d QB vhrk ¥ucB A6 thS Bffdrlel, §d¥alS Salal YAGGbahd

non-vol atile nenory, the netpage printer contains no persistent storage.
As far as G"WEEP is concerned, "the network is the conputer". Netpages
function i nteractparefrym &entdg sndspaciey iitgst in men-valdtile téveorh alheprephget thigter

di stri but e&n@ﬁ&r&%gﬁlst@ﬁ%raéeekyﬁf & a2Qr is chlideRende BlbY i0fe oQﬁ‘lnttérQ QLo page
printers. The netpage printer receives subscribed netpage documents from

net page pubPsiekipieBHively axrees fracepnd tpswith tokelp AL e dls?b'ﬂfds‘{“‘ﬂ’i‘ﬂﬁ BFEEVSE oo parts:
the page |iagepetiayly afpdrtitite nagbemaintetsext and i mage obj ects which popul ate the
pages. Because Ol PRk3eNitid Hobifld RS LAKILbENALE BAPLGRLL bufiBRGI fiC Lo 2

particul ar subscri SO are pol ntcast e subscri printer via

t he appr opfives & Sa?@é‘o‘%‘é‘ﬁﬂférdlsmwé%@w ths geee puss fud thegpfugl frat 96@ B®ge hand,

are typi cadbjeyts s/hiak ggulik thh pEhBEcasH bﬁ;ﬁ:fsbﬂamfaﬁon, @@dlaﬁdaesafeeypwmw spéciiRSda t O al |

SubSC | Der g AL &% ARS 105 ABRN O LALEBAAESSIVEL Spro TS N RAGE

publi cati RServer the se et ACT On of of'ocur?g e into
Text and image o jects on the other hand, are typically shared with other subscnbers a.nd so are

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

The netpage publication server optimizes the segmentation of document content into
pointcasts and multicasts. After receiving the pointcast of a document’s page layouts, the printer
knows which multicasts, if any, to listen to,

Once the printer has received the complete page layouts and objects that define the
document to be printed, it can print the document,

The printer rasterizes and prints odd and even pages simultaneously on both sides of the
sheet. It contains duplexed print engine controllers 760 and print engines utilizing Memjet™
printheads 350 for this purpose.

The printing process consists of two decoupled stages: rasterization of page descriptions,

and expansion and printing of page images. The raster image processor (RIP) consists of one or more
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poi ntcasts and nmulticasts. After receiving the pointcast of a docunent's
page |l ayouts, the printer knows which nmulticasts, if any, to listen to.
Once the printer has received the conpl ete page | ayouts and objects that
define the docunent to be printed, it can print the docunent. The printer
rasterizes and prints odd and even pages sinmultaneously on both sides of
the sheet. It contains duplexed print engine controllers 760 and print
engines utilizing MenjetTM printhead$;350 for this purpose. The printing
process consists of two decoupl ed stages: rasterization of page

descriptions pansi on an inting,of page images. The raster inage
o ocescor TR D86 BIORRRISOR Rafes Pk dhiiOe R RREE SRR cakbot@RLR 7 o
runni ng i rerprassers aikch expind, dthgrlaadketht pags imege ngiepl dime.opmohohipavgthdkerpperation of
custom praeR$aRhadsMineitxRARd, dither and print page images in real tine,

synchroni zed wth.the oper .0f the printheads i n,tllg rint i nes.
Printers not enabf&ys < %alfléttjﬁrﬁgﬁf”i“’%%wg%OIE“r‘i%toé’Bf‘tita&ﬁ“SE‘@ i Sﬂ*ﬂ’“‘f%?g‘gg usi ng
| R- absor ptink eltohghakis restrids tagaltd digowgjbe eiohiy srepsad the pgek AAlbhagh siuchpgedievemae enpt y

areas of tlﬂﬁte@ﬁ:ﬂ&iondﬁyttmwpﬂﬁéd%%ep,ﬁg are Qﬁ\éﬁissgfpd’s%etpzlggsm ted functionali ty
than | R-printed pag they are still classed as néetpages. ‘A normal netpage

es \
printer prints netBHMECRAEE BIRLEPENE PERIZITOP Shags ok PEEi MoR Pesiiss dFpig e
printers n@itefdroal toriaiivho nied Pecified inafates stlchSad lpfobs SBach frinth sporg latlbasene Each
printer suppo I, o rf }IRELa R rd s at g& one tag
tiling schene?%éﬁg‘%%ﬁ%%&Faggh%%ggﬁggggé%ﬁ’%ﬁr?%%%g$§%§&1m$ﬁgk§§ %ap 811
whi ch descHietssmapiid ! thigh doseribpigthasies Bine sehemp agtrally tsd & aret pqeprengbedgpsnent
becomes asso@kdiEAhaMidciménnath-e0e sFRMnr Sgsthiade cbhetlydaeapieant ' s tags can be
correctly interpgeted. Figure 2 shows the.netpage.printer class diagram

Cof 1 ecti g pr it CEEaieapisdh el S b Db DRAG R A Pl B3B3,
11 on t he hutjieegdy pegipptig semerd] of by regrdzcantyoi ment of the netpage printer is
described in great@dferdetabddinieht oBaE héthHge Brintdd & RWribddik Redi@TiahieRGRetoR 6 Fi gur es
11 to 16. 1. 51 n}etrgl.rina Fqgs The net page system can operate using
printers nBEE WTRZKIYEFEAYE 18f digital printing technol ogies,

i ncl udi ng t-hér raMemist[“dRrinthdads oel ectric inkjet, |aser el ectrophotographic,
and others.  HOWeN&feipade QFstet Q@oﬁgmaqfﬁm&mé R Lwidl Fan%?%fﬁligﬁﬂ hahe that a

netoage prL st nie e Lol el SRl e Rk TSP vl 1)
cost | ovHowekerCios tride kovnnpa peeptanos it is desirable that a netpage printer have the following

characteristics:

. photographic quality color printing

. high quality text printing

. high reliability

. low printer cost

. low ink cost

. low paper cost

. simple operation

. nearly silent printing

. high printing speed

. simultaneous double sided printing

. compact form factor

. low power consumption

No commercially available printing technology has all of these characteristics.
To enable to production of printers with these characteristics, the present applicant has
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
NPAO85-8G



sinmple operation nearly silent printing hi gh printing speed

si mul t aneous doubl e sided printing conpact formfactor |ow power
consunption No comrercially available printing technology has all of these
characteristics. To enable to production of printers with these
characteristics, the present applicant has invented a new print

technol ogy, referred to as Menjetmtechnol ogy. MenjetTMis a drop-on-denmand
i nkj et technol ogy that incorporates pagew dth printheads fabricated using
nicroelectronechanical NPA085 SG 22 systens (MEMS) technol ogy. Figure 17

shows a sin 0 of a n et ri ead.  The net page
wal | pri nt eP>T nc@f’%\g %@S‘l%B 9 Re¥ny Sggl%r?%'{ng e?%ﬁ“t{gggf"gra mME9$800 dpi
pagew dt h m&b@menem@rwaﬂﬂ'rhtes 1q9<prpcmt®r16&96ﬁwmtaaebmsitw309 rte fg adyedndpi nagent a,
yell ow, bl %%&mdt@@gplex' ﬁ}fn&-@rﬁﬁi ;srm{eﬁ s@ﬂam@duhy %ﬁn@@ﬁﬁrmfg@ﬂg O)fena@%ﬁac@rmdl nk

fixative. | rinti 300 | pprOX|nate y m crons | ong by 32
m crons mﬁﬂxwmp ﬁV@ﬂ%BFmFﬁggﬁmﬁ?Pﬁt ®fenments are formed on a silicon
substrate 301 t hahe prinGmrefpornaBesis GigBinagly 100 mitatnglond Wyeh2sti@ons widenhmgs and
drive circyides. (e RBRWe MM 2 SHEFRMRatO501 S inBlnbohds PR 1GHE )ty 300 are
t he nozzl e 3521Q?he nozzleef1n130§ The Snagzz l e cﬁaﬁ% Sg%%, t%% %?U|d|c
seal 305, ?ﬂ‘f%ferrtﬁ’%n%ﬁ“&rﬁiﬁéqc“F‘l“ﬁ{nBthOWhe | ever arm 307, the active actuator
beam pair 308, t hejopaafdnser &e ptifing kleheB oAt the 3R 3mmeleae;tzie\ta1 el wat or
ANCNOT 31 Onorhl GB35 VR AGHLANOGs ACHR Lot b DA B, LYIThE 32 The
active actUatof eam pair I'S nechani ca or'néd tc passive
act uat or bEEAPRPR PaiBGOB. dhe napiie jagiraior Peon pEL @éa?ﬁéfe peiiatos amh@f HAchored at
their resp@@ﬁmuamﬁﬂahaﬁsngmﬂMQuﬁxﬁaand 31t. The conbination of elenents
308, 309, 310, 3 orm a.cant|l eve r.ed r
actuator 320. Fi :l‘%e"raéﬁvfécm Orbeamé’asrrallﬁm“l]‘mfcal o%ﬁ?oar?pﬁsswg)?g“amﬁmﬁar el enent s
300, i ncl u@Ptheelmeﬁb’sB?thb@@wmm@iﬂSh@Fd ahthpsr fesprdtinganctioeprinty 31888131 HEe cr oss
section 31&mbﬁatﬁh%%l_ei%xft§"ﬂ18:[ 3000 K10, 301, Gh®81d S R WBhtitdvEI8d bitfroiitn@l bead 2 t hat
passes thro :ﬁge silicon wafcr 30 1. Figures 19(a), 19(b) and 19(c) show
t he operatl %mf le of a Memjetrmprinting elenment 300. Figure 19(a) shows
t he qU|escent.poﬁgmbthbﬁmmhﬁmﬂmktn%mﬁ%@msf@mﬁmmdﬁmmwﬁﬁopmﬁmmkmgman i nk
dropl et. Iga&mhmsr&tagshﬂﬁlg eleRedt b@ PRZFLsC s RABRE L INmSHELAGR b eRSyUMRL the
lic s aI 305 forned between the nozzle

i nk nmeni scys, 31

chanber 305 ’ﬂlefﬁéﬂ:ia‘rﬁ?ssﬁsﬁlﬁﬁ%lthels 366 Nil e printing, the printhead CMOS
circuitry distri Bigtres!o@atiabf adiPlhdoyprhe mperaingi:ynb of @ BiaeinjeOt pedting elethdne cor r ect
printing efgnent, latches the data, and buffers the data to drive the

el ectrodes

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

While printing, the printhead CMOS circuitry distributes data from the print engine
controller to the correct printing element, latches the data, and buffers the data to drive the electrodes
318 of the active actuator beam pair 308. This causes an electrical current to pass through the beam
pair 308 for about one microsecond, resulting in Joule heating. The temperature increase resulting
from Joule heating causes the beam pair 308 to expand. As the passive aciuator beam pair 309 is not
heated, it does not expand, resulting in a stress difference between the two beam paits. This stress
difference is partially resolved by the cantilevered end of the electrothermal bend actuator 320
bending towards the substrate 301. The lever arm 307 transmits this movement to the nozzle chamber
304. The nozzie chamber 304 moves about two microns o the position shown in Figure 19(b). This
increases the ink pressure, forcing ink 321 out of the nozzle 302, and causing the ink meniscus 316 to
bulge. The nozzle rim 303 prevents the ink meniscus 316 from spreading across the surface of the
nozzle chamber 304,

As the temperature of the beam pairs 308 and 309 equalizes, the actuator 320 returns to its
NPA035-3G



318 of the active actuator beam pair 308. This causes an electrical current
to pass through the beam pair 308 for about one m crosecond, resulting in
Joul e heating. The tenperature increase resulting from Joule heating
causes the beampair 308 to expand. As the passive actuator beam pair 309
is not heated, it does not expand, resulting in a stress difference
between the two beampairs. This stress difference is partially resolved
by the cantil evered end of the el ectraoghernmal bend actuator 320 bending
towards the substrate 301. The |lever arm 307 transmts this novenent to the

nozzl e chanber. 304.. The no r s. about crons to the
posi tion SHEWA BoRtieEr %ldslﬁfﬂ%)breagﬁ&s? e H’i‘ gggﬁ g ﬁﬁkéxg‘nqﬁeﬂ?zzq? orci ng
i nk 321 outhamfer, ahsbowon Flgere 399, Tl&mdzmambﬂgs efidled bintke avtiom of thesurf8de@ension  bul ge.
The nozzl eat@jemeﬁggsquevents t he ink neniscus 316 from spreadi ng across the
surface of the ozzl chanber 30 erature of t beam pairs
308 and 309 equafie¥gd! S*E"P‘i’éaa?ﬁgt“ﬁ%\‘t‘gra @Q%eapg%ﬁ% n§eper P%“‘chPng %%" :
original pesiltdddathe ﬂl‘lilwsltheufdlspaper (tybiealllp £ Wekm)Gf the difectiondsi. ke @mpds&t%ﬂ? from
the ink 32(9'4&153 1&:||@‘?ab91%é‘y%f agmmnmh@aﬁ) Wﬂ%ﬁd} IEé &'ﬂér% r;lrgzgtﬁ:%ast tJJ}ﬁeJ‘OZZ' e

chanmber is refil he action of the surface tension he meni scus

316. Fi guriinggpd s‘ﬁé‘%ff‘/sd‘r&wg’éé#eﬁ%‘e pinthsadotap frevesatf imfeydisitafed peintipgelsags A% nt er
t he | engt hpriafing thessix cplotsiat fpgea df inlSsupdhied Byuhe inkihieks i20f t he paper (typically 210

mm) in the di rec%bgrg eéﬁﬂ;\ﬁr %1@%&9%@&&{%9&’%}1 orpergtioﬂ arHJ%ACf Qg GRADOEH 15 0- 2% of

a conplete printhe ntin nove ast thede
print head 4ﬂi‘c\°h9<h@ thf R@&@qddeS%QBOITFm eﬁﬁhmﬂ%zﬁéﬁ theggds Bccmmnfgxg gorAcegidiflgi t at ed
pL inti Eg EhRITEN t tBrowp@l Ovhich Rhd mkldn)glﬁtsh& e TG)QJr@EIfﬁ mrno&ar@garmolds k1 &u;apgi ed by
the ink i o _protect the surface ad during
oper at i onnbemmmcéb;ﬁfcked-l;ﬁg berfwmﬂ?éf)efb gfter%al“ éncrl'pet thr?'ﬁe p h"%%te;g%l gubstrate
301. For eﬂa%hfm@zﬂleg@@zhotehémg ipgntie. c@rm@yp@#cﬁ%@omdmgethge@ﬂd gugnbise 331

t hrough whicgihy Jilae tk placdisGid.ets are fired. To prevent the nozzle guard holes
331 from ﬁ com ﬁg Qtockelgi by paper fibers or other debris, filtered air is
punped t hr 6Bgh t PPI9ETHY s 332 and out of the nozzle guard hol es during
printing. To preVerrctiversknsB2 device ofvihel nyiapgsystth & tyroally epgudt.dvhics, usoedt ed whil e
the printefppedicd Hufolied 18, i B M%mg%m%&déf h@p@ﬁgﬂ 46 ﬁ)@dﬂasbaggwd%mncdge of the
net page systemjs t |cai 2/ E gen 101, usin dded

Y vdb

[
cont rol | ers%§y Ihqiga BF‘E"“ il %e‘fﬁmroa%eéa"&hmrﬁpﬁg% tﬁ%‘n“’é’%[ﬁ%‘ S 8mn a page
Vi a an i nmagenly siemsdieaced Faelehgtisgds deaibed iningoradetadl] Heldwstha byeted @y abdeto pense/ i ded

Wi th an apprORfel i € i dohthd with the REEH, bndESh @.Qable% Q0 t¥gs N ALkl e &6

wavel engths. As described in nore detail below, the systemis able to sense
when t he n‘iaBt“’ie§“‘f“ﬁ hanshyridng: (-50pt 230 fi e %ii’l‘efaa‘t‘,‘éoo ﬁﬁﬂf ffSFFQ foFmatign ‘é’B‘I“J@de sense
tags at a tstipdnii€brefybted afdeviteldsslyCieapintitied b tha@rintbraucivatid didtitug), the prénter at badO0 dpi  or

areater anddPeul ul 35 aod Of AL ARBLOR,CARLHEET by - Lhe pen I

encrypted an ess transmtted rinter (or base station), the
printer or base Tl;l,@tpd?f?f@ﬁ em?ﬂd&eﬁroéﬁeﬁﬁpﬁgﬁéﬂﬂd’aﬁfﬁewothwsPé%fﬁ‘éld]ﬂaﬂt% iphheen ( known)
page str ucdndhea ndfarbReitdas €6k ahacispRN) howaliver] B @oNRipRAGToNRM: @ReERILS bot h

as a nor ma‘slystém‘ LK prgwsiin%ksy&een{] such as when it is used as an Intemet interface. Each netpage pen is
registered with the netpage system and has a unique pen ID 61, Figure 23 shows the netpage pen class
diagram, reflecting pen-related information maintained by a registration server 11 on the netpage
network.
When either nib is in contact with a netpage, the pen determines its position and
orientation relative to the page. The nib is attached to a force sensor, and the force on the nib is
interpreted relative to a threshold to indicate whether the pen is “up™ or “down”. This allows a
interactive element on the page to be ‘clicked’ by pressing with the pen nib, in order to request, say,
information from a network. Furthermore, the force is captured as a continuous value to allow, say,

the full dynamics of a signature to be verified.

The pen determines the position and orientation of its nib on the netpage by imaging, in
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and as a non-marking stylus. The marking aspect, however, is not necessary
for using the netpage systemas a browsing system such as when it is used
as an Internet interface. Each netpage pen is registered with the netpage
system and has a unique pen ID 61. Figure 23 shows the netpage pen class
diagram reflecting pen-related information nmaintained by a registration
server 11 on the netpage network. Wen either nib is in contact with a

net page, the pen determines its positixgn and orientation relative to the
page. The nib is attached to a force sensor, and the force on the nib is

interprete ive to a threshold tq indicate t.her the pen is or
 Gount TRl tuh o Rt PR PoRteb Bt R ol Bt b Bt el by
pressi ng vwomhutesn@e peifiomafithe ritnretiGde the trgriegquibsdbsergd perspectivé distowibn onthé r om a

net wor k. E‘Ma%ehqg RY B kgm g‘e&}a&@ of fe sap(;pugsemmghath&gy;ﬁ,m&uﬁoﬁ/@d dlaetaé o allow,
say, the fu c% b fi The

r]ﬁ]‘ygam C% a si gnature to be veri pen determ nes
the positiQH bg FrEhTaRs SHEeD i sragiymEHely W@pmﬂé‘b‘@e ‘B%/S‘Tentﬁi;?dﬁ@‘e in
NPA085- SG itirhresolutidnriaquielhighp exctading the afniaune gsolifidn efuikdier pagee handvirdieg vi ci nity
of the nib. Jlligdecodes the nearest tag and conputes the position of the
nib relative'to the tag fromthe observed perspective distortion on the

i maged tag and t R KifGWTl2gedhibqRpecre e et s Plodokep A sokfgrnstsiiel posi ti on
resol ut i onse@fende bﬂtlrﬁeas@mp&ﬁ;y:n b@mbﬁswn tﬂ@@@gauﬁl&atém abpagdosle Behtayid @mplek@bpage i s

inversely tﬂgﬁlgs% uehtg)rhaup etv L. As%—okel sota e'd mtpﬁ} C%jtlﬁg(?&the RS E:{;vgerxlle\[eret é)l ution
is quite hig e M ni Mumer esol UL ran T equired For accurat e
handwri ti rigfee Ipé’é@@?ﬂ Yfl}l@n“ndP@Prmab’EIF‘@ﬁ@n%Ilsa‘t ﬁhv@ntrr@ncammﬁp@g:éokar e captured as
a series of strok&Ss. nethaghpbDKR aCOARE: SéitioH szg asssamtemenm‘uo&mmms&@rwed peﬂ
positions initiat en-.down t he
subs equentpe|c¥)hcénrin cﬁﬂpanggéSEe PR G kléhe?églecé‘ i3 PGy es ?ﬁlm Qkoﬁ'af{‘]ehséﬁeﬁémgéhs‘faﬂdﬁo of the
net page whatiyeasdsfined lige peymdelhe Prrehtaelepéion dwmb@h regamd'éal pagoingterice. & coisyef ances,

is at the GORPRRACEBRa Ak dhe osﬁtﬁr%@rougaa&@paaergmg% m@Bacta@&ma afedl bf §OT
sel ection 826 _associated with jit, allow ng the. us ‘&I"“FERRI‘mm copy and

paste operBET Gt mirLeted i, 20 appyoatiqnspigitic apre ?5&*&8 ?51 “he "é“y temto
di scard i tselegtiovh bypedinlgpefivan@d ti ne period. The current selection describes a

region of a pageEscaﬁsnaﬂa%uHén&ms@fhsm;@thgﬁlb 1a§tb1@tlﬁ£@§§m5§eﬁ@crme Shidh iihe | NK

st roke capturoﬁdthr gh the pen relative to rou area of the
page. It i€hterys Brpet neﬂaiﬁscalﬁﬂ P‘?Oé'aﬁﬂtshthg'a@fﬂw ac h%ﬁweqr g Aenemirking s
subnitted dtusaib igppientCBich pan alsb dasta cusralt ebtsiyers2hiyibiarnd thekib agk ilasadsiotied Each pen

has a curr gl wdbd) B4 Fafeﬁ;%n 'S ufsr,@ﬁspt& @,%sepge&éc%descr%ﬁga RERe e t he

system In the “case o t netpage pen above, e ther the
mar ki ng bl 4ER pikRYEiipthepib il asteripiadeyiilithsgrrat gib-rokes prpfueed dgpugk apen Fuch pen

al so has atagptd wiétinthe dairknt Sib yiyie. \B%Stheﬂﬂdksg dréSsubdagnetitiybepSddide@ e sik ripged at ed
with the p in response to the user selecting a
col or frorﬁggmg}\gl g@t@%ﬁﬁﬁg&?&fﬁ ni b style is the nib style associ ated
with the current WﬁPfiﬁVﬁfSieer(égm@agm?eﬂa Pried Wiph which @ sapgogmupigity & P t h t he
current nidbwdf fhshes iMremint NEEIS tWRK R @aﬁ&"alﬁu@aaﬁaeem&oxee Eewwduﬁ@ﬁhge tiney are
reproduced in the nlte“?st‘gl e”]‘f\ﬁﬁ %Whl ch the

momentarily activa en thé pen suc ee 1n dect?' a stroke relative to the

page, it momentarily activates its “ok’™ LED.

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

The pen is wireless and transmits digital ink to the netpage printer via a short-range radio
link. The transmitted digital ink is encrypted for privacy and security and packetized for efficient
transmission, but is always flushed on a pen-up event to ensure timely handling in the printer,

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.
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Whenever the pen is within range of a printer with which it can

comuni cate, the pen slowy flashes its "online" LED. Wien the pen fails
to decode a stroke relative to the page, it nonmentarily activates its
"error" LED. When the pen succeeds in decoding a stroke relative to the
page, it nonmentarily activates its "ok" LED. A sequence of captured strokes
is referred to as digital ink. Digital ink forns the basis for the digital
exchange of draw ngs and handwiting, skor online recognition of
handwiting, and for online verification of signatures. The pen is
wireless and transmts di ink to the net er waashort-range
o T k. ThoRdrhife i et s ok s A s 3o o o35
security amthaggadkbtdinzgerfad @f the otteok, ittiy sy gwiagng]l Wut pratcalawyayss f | ushed

on a pen- u&gmgl\{ﬁghttmé‘giﬂle‘@ém,gmgugap%y handling in the printer. Wen the pen is
out - of -range of pri nt er |t buffers di gcﬁ'%’?dﬁﬁl nk in internal nmenory, which

has a capacity of‘\pff\’;“é‘F PR dimer of e Py ¢ %rﬁaéerﬁ%[ﬂ]dwgfcfl?%%bd%gﬁhthe pen
i s once agaferendsitd Higures 8ncaldge of a printer, it transfers any buffered digital

i nk. NPAO852 SG 2ReAREMTSARTIOE T €Y stered wi th any nunber of printers, but
because aﬁs st at eEﬁgta IT%F% Hes in netpages both on tEaper and on the

network, it is | &RgEIPECiPRFERO8} restiventelaieitht dokafrgmsthe peg 10L BhahifkiPemt i ng
with at arhyu@afotmt&bﬂt &ith & hdifage N TPY @fi@rdaed oLhibagh aerid @fthetﬁéﬁwﬁdﬂﬁt it ssedlescri bed
in greater i n bel r.ef. nc Ures 8.to 10.
1.7 NETPAGE WT“%?F%% ng“"% %"’r‘% Ib"“’s fger“g é’?\t}‘é “‘ﬁa PEing to a
st roke fro%?oﬁlh‘ed psrRctve Blepiprs e b teeew:d aimtaruge@fntnbOﬂﬂmrelptafeanOmg af thet page 1.
The coded ;siatraanse efthet e toA@Sobthink® THhE adicdliye Hhﬁlsﬁ@ﬂnﬂb{fwﬁb !h& pﬂuﬁerue]efé itto

execute a rlers%}(fes via tli %hheém%t ed§0 ociglghee str(-)liie mt(gialt networlkO e EI.'. nit of the

parti cul ar’“page "and asdl interacrive srenent” 5%? ed and an
i ndi cat i orseofr 0hwhichehagtsing gheprox¢spinding page dstatch 830. E#ehﬁnmeilsal@ts thestque tohke page to
be obt ai nqsige IR el sgewamceem iBentifiedlif AT, had dePon Y laRlady MET € Tt
resol ves, ?a1dthe e | D 50.of %;hhe stroke i tothe ne%work

a
address of ¢ #do&f “'ée"ﬁ“éﬁf’egg S PP 185 FATERPIRECHPST AS® CRB™LYET 85Pbndi ng
page i nst andgaiB8Persibtently hemndtraguses tevet (e beivwokle tegr ltvhe refpagebgesselr . 1t he

page was rﬁ%ﬁ‘d&é %ntls Qﬁ%ﬁebés b@t@gt'tﬂmﬁf& Ml elsEheboh B Retpabd\RiWcline printer may
al ready have dress of the relevant page server in its cache. Each

net page consi st sW&F“ e PagHTTREL G S&?‘ﬁlﬁom Weﬁﬂtﬁ%’e thhags EEERIINC by a
net page pagechsirsuelc apiiee abiglcjines Whieh Pengee df sty pue desefifgipsthe grobbipesécs. such  as
i mges, f %E&ef’f‘ DRGSR 1@ bk X lihe bR (%L't%e §1‘tf?J r§19vaﬁ‘t'eﬁﬁ ere on the netpage

net wor k. server receives troke fromthe pen, it
retrieves the pa@e"ll’fgs’éF‘r‘*t}fﬁki3 wkerg e digipros prditiss betypes the pe YR @esition apl Bt er i nes
whi ch el emn@abkquedt pbd@ podira atbdshNdsPthinimé el Siakioka. AddbRESaithSs activated b t hen
able to in t ro f. evant

L enent. gﬁ{(:?;yglﬁﬁlfyngquﬁés 2 xh%lf(leoquvehag%/éat%c? %Eé@%tcorgjl%% N&ods dps%ol% is %Q?I&‘/{e giﬁ the pen
down posi t e Hiaen dybon, e*elbeseqeieﬁw’ Pk tugssipeds m@*eﬁfdav e ke of respagise framn some
smal | maxi s Ak ebpect which is activated by

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.
1.71 Hyperlinks

A hyperlink is a means of sending a message to a remote application, and typically elicits
a printed response in the netpage system,

A hyperlink element 844 identifies the application 71 which handles activation of the
hyperlink, a link IID 54 which identifies the hyperlink to the application, an “alias required” flag
which asks the system to include the user’s application alias ID 635 in the hyperlink activation, and a
description which is used when the hyperlink is recorded as a favorite or appears in the user’s history.
The hyperlink element class diagram is shown in Figure 29.

When a hyperlink is activated, the page server sends a request to an application
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aclick typically requires a click to be activated, and accordingly, a

| onger stroke is ignored. The failure of a pen action, such as a "sl oppy"
click, to register is indicated by the |l ack of response from the pen's
"ok" LED. There are two kinds of input elenments in a netpage page
description: hyperlinks and form fields. Input through a formfield can

al so trigger the activation of an associated hyperlink. 1.7.1 Hyperlinks A
hyperlink is a means of sending a nmessgge to a renote application, and
typically elicits a printed response in the netpage system A hyperlink

el ement 844 identifies t appl.i 1. which. h a |va n of the

hyperllnk mgwweﬁfmﬁﬁngﬂmgﬁp%ﬁg#ﬁé Fk%‘m%ﬂemﬁvﬁg$P$#V§t%ﬁ igﬁ?ﬁcation
"al i as ogurahed ih the nagnal mvehhemmem@r@bmmpﬁhwqdmme@emﬁep@m S

appl icati O%S%haﬁypérﬂlk@%ﬂ &d%gﬁtlm%érﬁﬂkggﬁ4a&tshdﬁtlﬁﬁ e 804 Rnerdl §5pefiluPt | ON

which is used en gy [ is record 8_ 2 gyorlte or appears in

t he user’ 8}?‘9‘“6‘*‘??? 'Ei/‘ ?dIdPWR‘°’§1°éFPé¥IT‘m ¥ 38 Ay rEnC it S ERSWA™ n Fi gure

29. Wen ahmgr]mécr Jubmits ths cacbponditgefdim tchibe perdiontiste rA/ exlecs@nigyperbnkr bpiasthe t 0 an

appl i cati Oy rredEAER t§‘gle %ﬁ)lééa&?‘i\ﬂﬁé & sél&ﬁonncgﬁmg %smg%hﬁor@ﬁpée of'@;(tl 80 s

identified by an applica ., and the I'i catl on is resolved in
t he nor nal S*AERIS\eAPRIGEIODIIGY refiid SingdeRaet W@%"ﬂt s}we%thef“nﬁy FRSPHRENREn Honer al
hyper | i nksconB863n vhithm pppey, loi AkGnsBlibn infng dERlepChigdite NF4OR hipefliaB typ64s as

shown in F&h%&&ng’doo?“ﬁ‘at%&'ﬁgt?orl1sqy}gxﬁtrcedtcpt§ea?ﬂ id'P| ement a request for a

| i nked docunen y Si erence to a server. A form
hyper|ink subni t 3bg PP@WWP’@W@?‘H@@WW?@PO{%@ tEpttion &P 58 rvhich cgepect i on
hyper|i nk st ﬂaepdgemstendé 61ﬁ.ﬂﬁch$|ﬁ|h%kﬂinﬁﬁmsﬁ&eﬁﬁﬁ&r§-plﬁb|ﬂaﬁaa&ﬂo@m cah fdedtifie current

sel ection cont alﬂ?:sd'tita tostfle a%%hcatlorl fd cp{ Cf He shoH%ur;ﬁ cai't oto 111gﬁlérglpases Eamﬁm&d

appl i cati on nay. es pa gi Vi'ng S¥Bani ng
W t hin thebyawewhaémanp’{qcamoehﬂﬁlﬁfa@p'eﬁrs or a transl ation into a different

| agg_u?tged Each hygpegkim hsltclwelaalelpﬁu s GRAaGtBbd 280n bxewﬁel%h amraemt !1&n8l6 ;
subnitte ation e corr perlin st ance
records a '[.hreﬁ?ﬁssglc‘f“g'gdl S'?‘ v%-trh & AR "’dg%’g' %@ %TGF}CI“ % W@erlfi‘rh]‘gaém‘a?nos’t ance on
whi ch t he #thpeb ifithsyderigk made ‘sgipyplakhtas attribote s¢trogly et sinonthd B3t Eam sibdesitn f y

user - speci f igngatae E,etemelu@aaeﬁéffea;vh ¥ Ja@lrm ﬁﬁ@ﬁ@lhﬁ alivatRROPPI ng cart" of
pendi ng purchas n aj ne

urchasing a i cation half of the
user. The syst e ‘Ejsgr‘f"ﬁéG%éﬁ"%‘QIBG}SF‘E%§3§@P’§&aF %as@%‘eﬁ? ‘Eléla%ctl on
hyper|ink she¥d maﬁgumrﬁl Whineinsy sdcamhirqugh angaBldtclemendmthe gtoum fhethipgerlag $é£1 at ed

form i nst ange;,@68id hederd GUHJMR&J Al 3ferfaBEd YiBhd O ve u@e!dt tB%éQQaté fypbiig
hyperlink has its "submt delta"” attribute set, only ut since the | ast

f or m subni ¥&PER VG %ﬁ‘fl‘?l%‘ﬁh?:?é‘cfhe"*fk}?é T8 plabe usech ’Bd%‘g““&tf?né’f &eimhmit fdeUr n path
in all hypetibitede a@ehihyigilink msprovidelayrpienchs pue e 6 EPU@HBOD cdnShetef@d iRWE:de) ement

838 whi ch Jﬁﬁﬁ;ﬁ%“b@cﬁ Qb gﬁ Quo*ﬂﬂ%&ﬁl %ﬁmﬁgym é&B&MéﬁLA& ﬂl; }ega?{ slﬁig]rg&g iWR%‘ | nput

occurs throu errent roup,
associ at ed1t9ﬁ°‘ﬂrﬁ the gr oup is activated. A hyperlinked group can be used to
associ at e hyper| Fains behavior with a field such as a checkbox. It can also

be used, in conj R’}Crﬁn' é) Hne\éma tc(t]lectlon o% reféltgmn%ut%%lldg %éd to capture a related set of inputs
through a printed netpage. A form allows a user to submit one or more parameters to an application
software program running on a server.,

A form 867 is a group element 838 in the document hierarchy. It ultimately contains a set
of terminal field elements 839. A form instance 868 represents a printed instance of a form. It
consists of a set of ficld instances 8§70 which correspond to the field elements 845 of the form. Each
field instance has an associated value 871, whose type depends on the type of the corresponding field
element. Each field value records input through a particular printed form instance, i.e. through one or
more printed netpages. The form class diagram is shown in Figure 32,

Each form instance has a status 872 which indicates whether the form is active, frozen,

submitted, void or expired. A form is active when first printed. A form becomes frozen once it is
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attribute of a formhyperlink, to provide continuous input to an
application. It can therefore be used to support a "blackboard"
interaction nodel, i.e. where input is captured and therefore shared as
soon as it occurs. 1.7.2 Forns A formdefines a collection of rel ated
input fields used to capture a related set of inputs through a printed
netpage. A formallows a user to submt one or nore paraneters to an
application software programrunningn a server. A form867 is a group
el enent 838 in the docunent hi erarchy. It uItinater contains a set of

termnal fi.el engnt s A formi.nstance r ents. a printed

i nstance o‘?‘gnggf%o W}beﬁm‘es 8“ ﬂlétfegf’%ce oI °§“§ mﬁﬁ"onqul IHE%) F?fﬁ&cé‘é’atébﬂ?ﬁh ch

cor r espondith¢ yperhek Haj @ “Subgiitainten bigib8id Sct.of fottneechrass weid Fhanhthe vbér glvakes msdidince has
an associ afoﬁp rééalf&lﬁ 08 Z@!xcamagyogﬁngﬁpﬁm eQﬂreL Qﬁ'enttﬁépﬁaeqﬁe f&rﬁl%as been

corresponding field ch field value recaords input through a
parti cul ar®p eﬁ‘feé‘?:f ﬂFed?’Fﬁ i ??§‘t‘%eﬂé‘ée“mie ‘@mett]i‘ﬁf&%‘ﬁ agie foym m%‘is allgyef- rﬁl
net pages. hheghfaoforn hislss noki @tvedsinsted Shpoue ih the Bhdrpoend 3i2ld sEaofihé efemant NSt ance

has a statys, ﬁ%&eé’"ﬂ}h%‘mé Bgﬁ S%&t?@or%%nhi%ﬁn LBGisd: rlml ]9§edaﬁ1w afifin nl%tftc{jsqgﬁip form

subm tted, void or expire ormis active Irst pri
becomes f roPEhvisAtE f‘i“P i§ ngt actiyo gpfgazergeyefroted Fr@lﬁ’es&ad s&ﬂfsafl frp BT tS Ubmi t t ed
once one of its whrfbrﬁlsm@aace}w;aebdmtddlm ﬂsasﬂﬂba@rfmacinttabaéseﬁ;vew MbRSS thut he

hyperl I nk hg‘\?sl i tasversmn glory aﬁlovltlfs aﬁtb qués ve?s?ot | fOI‘ m C?al;'rﬁme V\‘:(I)ilct((fi when
t he user i vo VOl Tor reset tTorm or |ca & PP M page conmand. A

f orm expi r'e§ewae¢?dtﬁﬁ@ats¢arﬁb the f orm has been actl ve exceeds the forms
sEeci fihed :ci feti mB.np\Wii daBudeld & AR BigAL tdl\8e3 coﬁﬁﬁgﬁfhg@ﬂﬁtﬂe&ﬁﬁde{;&v&ﬁ@ I ngut
t hrough a for not active is inste r in the_.bac roun
et d g33 Broet R ral b Tt oplery e BT HGRE 47 R fim Pty £

frozen, f orasismirdirensiogitions 876a¢atiovfestiich Alpnyincitdesnyp pricpigtion gtytnily forcg Tﬁl@ﬁlﬂ!tainlne n the
formis n%@ggalygmgfssﬁomw@grej ected, and instead el i ci ts an form
status report. C nce. i |ated ny form

i nstances derive %‘lﬁﬁ{" alée“B?”g'i??‘g?slﬁgﬂ ? fé‘?%ﬁﬁg h %‘15“(‘% .ldagfgri"éa al | ows
al | but t heenhtat sl S%Emme@a’mea chagy diagram igshown tnifiguteci. Adyriigitgenk @plured 0 be

excl uded fﬁgm]gsgﬁ@gzp}gass@lmhtdtgpﬁgd is captured as digital ink. Digital ink
873 consists of a set of st anped st rokewﬁroups 874, each of which

consists of a sef* °8?Ck'%9f‘?F1€8as§f‘ pERaAled goeiean palpa F8Lya5 thown wdigresPsAyfmak set of
ti mest anped tige A cpsd drolensfilBzigrag, e@s bapafed whd dibckdxIoldisnalewales apeavaeitent at i on

and nib fofGe; Jﬂ@thgh&! L@}y i Nk class diagramis shown in Figure 33. A
field el ement 845 can % a checkbox field 877, a text field 878, a draw ng

field 879, or a AstF’ijr?ﬁ‘Eid’PsemﬁS@P’a‘e‘B%t vaip §83. jog phewa [ Fighe 36| Ay Sgplagt am i s
shown i n Raptike®inext AsY's Bingiist stdombiRbllyCodpletssdadl texd vin @likd HahddrifingZ@¢bgnifich, | S

assi gned tQ .G f {g% s%ned%@%%k@%e Eﬁlng hﬁa@n@g re%§g%9%ﬁ %tw%ﬂ upc@g g@@eeva' ue

881, as shown in
zi gzag, etfr ‘)“@ﬁ?aﬂ"ﬂﬂpéiﬂ G. rﬁ:‘éseqﬂéeq&)d%‘kﬁa@l Ehgs@%ﬂ’@h%@é@ Lipetopdrifing ue t o
be assi gnegkcb@itbie IEEERIrAnSct@l S Pattern Analysis and Machine Intelligence, Vol.12, No.8,

August 1990, the contents of which are herein incorporated by cross-reference).

A signature field has an associated digital signature value 883, as shown in Figure 37,
Any digital ink captured in a signature field’s zone is automatically verified with respect to the
identity of the owner of the pen, and a digital signature of the content of the form of which the field is
part is generated and assigned to the field’s value. The digital signature is generated using the pen
user’s private signature key specific to the application which owns the form. Online signature
verification is well-understood (see, for example, Plamondon, R. and G. Lorette, “Automatic
Signature Verification and Writer Identification — The State of the Art”, Pattern Recognition, Vol.22,
No.2, 1989, the contents of which are herein incorporated by cross-reference).

A field element is hidden if its “hidden” attribute is set. A hidden field element does not

have an input zone on a page and does not accept input. It can have an associated field value which is
NPAO85-SG



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 autonmatically converted to
text via online handwiting recognition, and the text is assigned to the
field s value. Online handwiting recognition is well-understood (see, for
exanpl e, Tappert, C., C. Y. Suen and T. Wakahara, "The State of the Art in
On-Line Handwiting Recognition", |EEE Transactions on Pattern Anal ysis
and Machine Intelligence, Vol.12, No.8g August 1990, the contents of which
are herein incorporated by cross-reference). A signature field has an

associ ated digital signature value 883, as shown in Figure 37. Any digital
i nk capt ur‘@guq%miwg?rﬁl%g?ﬂ’ﬁeé‘tlfeif%tfncf”%ta’?%t&e e%‘isléﬂ‘p%f?ﬁ@i cally verified with
respect to the [Eitingl topnphdst dueh \ainike-thobels hdicgan deletivg, can dsogietracbgréegnat ur e
of the conf e, sofis,the formof which the field is part is generated and
assigned to the field' s value. The digital signature is generated using the
pen user's pri vEERuEihyrhapdyriting worseifucslpqrithm worky, @nlingy (e Xith a5esiifl € owns
the form @ndrhicseofShegpeatntvemeny ctathéri that ‘jofitnel’ Si.enwelth adderel etilg to o ditthgped, pedi Or :
exanpl e, P _l oy ey QRL L Coi S - i fJjcation
and Wi terk?gg%gﬁyimélgftef%ﬁgi _%ﬂ?g %? }g{eg’ wcﬁué%jhe Arltss‘flmP}aeg?%w_&gheg%g ﬁl&fi on,

Vol . 22,  Ngithput apgitdepepient draining plage- dfvrilifieppndgnt aoged pidientwirifinegp sermetielly by
Cross-r ﬁf S%eﬁ&ﬁ}&ﬂovizr@infe{lﬁ{vézeﬁhfgm gbrferaldll GEBS ifheckssgy,” hi dden” attri but edi 3
set. A hidden fi el.ement not. ave an i { zone .on.a page_ an oes
not accept | nput AP SR RasE R, Ol PRGN Ay, £ e AU ER006 7S
28 i ncl udewratgulptrlenferisirpredt wrwkesio thateeldmsntin digdpltinki srpany reedyelor iptaiptatien.

submi t t ed. AnyRflokd R appe MR BN Sobjest CliISinG bfdak 85 EpEAAbORSHd Rdiceabd Rgda-gdel eti on,
can al so béa T E.cog:ni zed in formfields. Because the handwiting recognition
al gori t hm WBPKE¥§#li ne" (i.e. with access to the dynanics of the pen
nmovenent ), rat hePigitilamk "cafidréd methe (backgroundi fithd dsc inemmetainisya tsgectiohigéshp of pen
mar ki ngs) , cikdim&Rption 8 M £Rrel dBf3ctOR gtheMfty Bikeirdted¥s b kli&Ro kARG R Sieh t N
relatively hltgh Accu ac%l,?l, W thout a w ] ter-,gependent trai ning phase. A

wri t er - depBHaEt § 2B THAPENOR £ 2RISRt 8%t i cal Iy  generated over

time, however, afiebicanmeisgeires atiod papaitroings wih anepessary, Digital ink, as
al ready stated, consists of a sequence of strokes. Any stroke which starts

in a particular elenment's zone is _appended to that elenent's digital ink
stream reXNE FONMREEN BIHRIGTACURS Withp JeBAEF oke not appended to an object's

digital ink objeetan] | stymependedPdnanplte blackground fAaiod' s digital] ink

stream Diﬁi te}J g cargtur'éi. ——the—bac g,goyng —el-dis—+nterpretled as a
. e{ ink eef | ic . mit action to application .

sel ection gtv—,Ps ure. rcungcription of jone or Nore opbjects is generally

interpretgd as a sEbwcti on @ikt he ci r cuffstami fomuto apbljceliins, al t hough t he
actual intjerpretat [sQflos aNElick Cat T O SPBLHhT Slectondd %p@icétidﬂ”w Tsey t hese
i Tahle 2 - S

vari ous pen in_’r eractions wlth a net page) _ . lmary of pe
i nteract i gf¥™ieldh EhAdPPagPIBTEEL Ty pe AEFFIIHBEINEY on
Hyper | i nkGener al O reldSUDM Hzaah#ittg T O apPhveRAlR Ak to text; assign text to

field
Drawing Digital ink Assign dightal ink to field
Signature  [Signature Verify digital ink signature; generate

digitat signature of form; assign digital
signature to field

None - Circumscription Assign digital ink to current selection

The system maintains a current selection for each pen. The selection consists simply of
the most recent stroke captured in the background field. The selection is cleared after an inactivity
timeout to ensure predictable behavior,

The raw digital ink captured in every field is retained on the netpage page server and is
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FornCl i ckSubmt formto application SelectionCickSubmt selection to
application Formfiel dCheckboxAny markssign true to field

Text Handwri ti ngConvert digital ink to text; assign text to geld

Drawi ngDi gital inkssign digital ink to field Verify digital ink signature;
generate SignatureSignaturedigital signature of form assign digital
signature to field I NoneC rcunscriptionssign digital ink to current

sel ection The system naintains a currept selection for each pen. The

sel ection consists sinply of the nost recent stroke captured in the
background f.ield.The t s .cl aed af.t n.ina i meout to
ensu?e or e ah ‘fransr%le?'ud}\’/l%hg% o {aWh % 5 Subm’ edgapf Eﬁpg%?h I”é?/@f"vsfi eldis
retai ned otic %Phb:aid@tt‘pa@e“oqmg@ r@’é@l@l@l mlaﬁ‘@ulﬂ g SHSNP%@%S@ cperion isehas thy

tr alns i : t ebnWisida of ﬁﬁdMMeM& dﬁb%} emﬁslef RGN lﬁ?euﬁt@av&ltﬁeﬂat R appiGation Cal
applicatio ication to interrogate wdigita
PR shoul atiet PE e s g A S US FO Ty S Mt TR el on-of
handwr i t t emtitednekerolifyl weagdiia, forfnoran bx devjghated as nviodwine fivlidr@lhe applicgtionend ihen at t he

appl i cati ofkcidd, 8¥ 8k nds@lof Ih@fn@!%néé’%f &Qltai ﬁkt;utﬁ&ar tL@éx Icﬁrﬁglldé Sf%elfaﬂy l%ggﬁé dhi C
consi stenc checks. As an extension to this, entire background area of

a form can®BbPfclmgn aReppr. o8 e agpmpondhat fhél“%f‘ “%Eavaﬁlﬂﬂc?@aﬂeﬁqﬁ“eﬁ%ﬁ Phen
deci de, onfiltethén flzlis ngsidefof thiwe figidlesence of digital ink outside the explicit
fields of the fo 0 h

i el ds F %@srrogymoﬁ fit of L LR B bR REL AN o uele

assunption that t user ave | ndi cat

fiel ds outSicdErcgF Cf’lﬁl§§é’f1"fi°§1"ﬂ% (at B34 3r wolsglrah Bfpen idonéfiies &t B3 Bfthe pige process
of handl i nigsteB30 Rpsiiich 6 ;agd eSOt tha stroRé ﬁ&@eremeﬂgs(ammmﬁgm&&bmls of
receivin st from.t i fyin at 5 ae

i nst ance98 %E{yﬁév\%‘: @'R ff%l%l ged ele?r 8?% wBose z ne%ggilgeo tréker e?rgects c??n%mu%g P g
886) the pH§ewhiderchy %{ﬂ%ﬁﬁ‘ﬁ‘ e@‘meﬂtw@eqqmnwp ﬁ&ele glpm@g 7yd i§sof appanding @to2] tbement 839
whose z onere&&ea a-kesib &uala@mmn(%aeema valﬁleeg’l@ Ttk Piefg (46303) dBB&Lmed Jﬁgfal t he

formatt ed or, res enent nd..if so e ng (at
802) the  Teadyt SOOERRNRE i Gruh e FUF BR of EPrIUrtS 0w Dok

i nterpret iﬁ?gﬂcﬁ‘atm%QBﬁ%ﬂ H@ m@ﬁﬁl Ihalteémk daliginatiykly detqiminfg (ahéSQDlvehletdier tand

det er m ni N@rfadda B3t cm@;tohermmeeriml&em%n@@ga aceéat@ (mepgnﬂe BiEshngPLUP 866

and if activatin 5) the assaciated hyperlink; alternatively
ot or i i iy PEe Btk we ol op BPRack Sver Bimentny FoOpUitEtT o
hyper | i nk ssbleretie damil inkfof the bagkdround tielh 833( atl QS (4t RE) do revesyd Gneke mgthe

hyper | i nk; o &lBithisYElfhe Cl!trﬂ!llf.thE a@pﬁﬁﬁﬂe@bﬁ)the i%@lsﬁ'a@%rvgrl eld or hyperlink,
appendi ng (at 890 the received stroke to the digital ink of the

background fi el d"8%3 3 8aH P oAl iquterse sier tgPFem t%“c%‘f"i?%“’cfh%"‘f“r’&lfég“feoggt he
current sevectthoroBRftedfdigitianiCofra fht is pedipretad acamiling @i ilreglpdoyf thehfeld @ad St rat i on
server. Figue c§1§§ts SPENEmRind & 3bd) Sledid: VR L 2 AecRbLEMaGRRO N Wiki& RI OCESS

shown in Figure 3
digital ink represents a checkmark, and if so assigning (at 89%) a true value to the field value;

alternatively determining (at 899) whether the field is a text field and if so converting (at 900) the
digital ink to computer text, with the help of the appropriate registration server, and assigning (at 901)
the converted computer text to the field value; aliernatively determining (at 902) whether the field is a
signature field and if so verifying (at 903) the digital ink as the signature of the pen’s owner, with the
help of the appropriate registration server, creating (at 904) a digital signature of the contents of the
corresponding form, also with the help of the registration server and using the pen owner’s private
signature key relating to the corresponding application, and assigning (at 905) the digital signature to
the field value.
1.7.3 Page Server Commands

A page server command is a command which is handled locally by the page server. It
operates directly on form, page and document instances.

A page server command 907 can be a void form command 908, a duplicate form
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where the accunul ated digital ink of a field is interpreted according to
the type of the field. The process consists of determ ning (at 896)
whether the field is a checkbox and (at 897) whether the digital ink
represents a checkmark, and if so assigning (at 898) a true value to the
field value; alternatively determning (at 899) whether the field is a
text field and if so converting (at 900) the digital ink to conputer text,
with the help of the appropriate regisyration server, and assigning (at
901) the converted conputer text to the field value; alternatively
determnin at 2) whether the field is a signature field and if so
verifying %&‘gﬂa@b% ’f‘H&Sth{"ﬁ‘i‘ epmged 019, & %ehior@is&wa?cmaﬂsf%haed‘wa esPaner
with the dehpndfl2ihessapqee: opnhal 813, e getyhgeatans nomeand Ot4, acingdiadtt dgupat 904) a
digital si &M ﬁS,eresEthﬁcmﬁ’ttc%&d@EG, Bt_t'heget &Meﬁlss&%g&xﬁgm& M7Mis sﬁdv@t% with the
hel p of the reg stration server and using the pen owner's private
signature féé‘ﬁfe elating to the correspondi ng application, and assigning (at
905) the digital ASkijlaindsenind voildite dirgbadigfot@instdncd AdluflRgefobe toneiandCommands

A page serygl. th%%’i{kggb fg%@tg%t; ﬁ&ﬁgﬁ%ﬁ éégggn;pg)gucgssmqagrglaggedl B&Al % p¥ent AGn PAGE

server. It opera y page and docunent instances. A page
server conyige guriddrmlyse rgsepisi dhe enpmcensiirdifcsane Bypediny igspactont IBs pothm

NPA085- SG @f}ineipsassd iRl Bnguishable &6t te Qfigihat @A BHlcadl) A réseiJ6in bRMMISHAL US
command 914, 2 duphl, 8t S, PagC,y SO 01 2y S el RAGSLCOMIERRD 13, @ get
page status. connand 914, ™3 up‘flc e dolufrent™ " conman @Tg’,l a rese
docunent cladrealigs dig@rdeh A gpt fam sdve comprend grodiceps? Rrivkrdwardrt 91 The sials shbown i n

Fi gure 39. cofkep@afhs FEHNLEABETRRAIHD WS pivlided A HRANOVEM Rfcd GbWhaSkaRSE, A
duplicate forr&p c‘g nd voif s_the corresponding forminstance and then
produces aff§&P %Fﬁlﬁ?ﬂ&? By BF*Fhe current form instance with field
val ues pr eser vedsindhe foodypaightisstans ¢ohteins a rignshopipe 11D,i thk apph@iealesitohe | Ds as
the origi Aflived dglodting § nbv B ks LT £ BARK Sefils@iP 4 NG B BLDRL istiRrdde
application.. A _re?et form conmmand voids the corresponding forminstance
and t hen pPUEERPRedads p@eiff nt ed copy of the forminstance with field
val ues di scar dedA dyplgat pége comsind brguceonprinrd cpryad de esreapopdingifaedinst@port  on
the StatuSyflmd kRl FPARAMNGA AN i bASLANREs d-CHUILNG MGG, BUPhI Shed 1T,
when it was printed, for whomit was printed, and the formsfatus of the
f or m i nst affeleate gapr: eomnapd, fspintegprrief | 5 i duplicate ffEb cquwepd h &eset RegsafrsEapd on | D,
the appl i cgbdued dpntddOcope of khaioiraspaiding ppdeOiditmta gitia (techwclfgarund Hedtvalnee. A

button r e;{?{%%&éd;%th% 8%@:@%%1?& g]fc!ng %; @ggﬁe ?fr%,?f(;eé %Ie?gsg 5&1 XQAH?%E kSBé.lg pr@@l!g ment ed

of b
as a hype e page comman uces ren t he
cor r espond¥srigespiderer Gomwendn @et ragersitus penprad Rigiustiidrinedieeprion thrstaps 65t ved. | f
the page coftspbiimg PadeGhishin€] ichdipRivho Pibliched OF WheniNOR drin@d, fkUPldnCAtAs Page
command is_interpreted as a duplicate.formcommand, A reset page command
nne,a.{x & St soanf(q[nﬁm CONEAIS OF is axao. ! !
produces aPprln ed copy O ne corresponding page instance with the
background fi el dTixatetpece leiogdich dengars pf evelyaelpzzg és ueptly asevapted Withpdpmcaty s part
of a formpkdha@smehdre reset page command is interpreted
When a page instance is duplicated with field values preserved, field values are printed in
their native form, i.e. a checkmark appears as a standard checkmark graphic, and text appears as
typeset text. Only drawings and signatures appear in their original form, with a signature
accompanied by a standard graphic indicating successful signature verification.
A duplicate document command produces a printed copy of the corresponding document
instance with background field values preserved. If the document contains any forms, then the
duplicate document command duplicates the forms in the same way a duplicate form command does.
A reset document command produces a printed copy of the corresponding document instance with
background field values discarded, If the document contains any forms, then the reset document

command resets the forms in the same way a reset form command does. A get document status

command produces a printed report on the status of the corresponding document instance, including
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as a reset formcomuand. A get page status conmand produces a printed
report on the status of the correspondi ng page instance, including who
published it, when it was printed, for whomit was printed, and the status
of any forns it contains or is part of. The netpage | ogo which appears on
every netpage is usually associated with a duplicate page elenment. Wen a
page instance is duplicated with field values preserved, field values are
printed in their native form i.e. agheckmark appears as a standard
checkmar k graphic, and text appears as typeset text Only draw ngs and

si gnatures_ n their origi for W th re. ac onpanled by
a standard %lr)}g%ﬁsi%%d Pndi-cat TRG™ g“gg%rss & 1mfeure \%erl S A ‘i%i

dupl i cat e ¥8€8trent conmand produces a prlnted copy of the correspondlng

document i nst anqehe\yaéeherbae&&ﬁaw@donfsue&eq MRbMES sdarﬂeeﬁ@fewﬁlmnh bpetdpg oglOCunENt
cat e unen coman icates the

cont ai ns I

fornms int ‘ﬁyl’%ﬁ’gﬁ épyatﬂ%jﬁeﬁl 5 C%?"gse*egf‘%r% & goree conﬂmr‘“és]g“t CORBEment
command pr Bdyatiews amqup oftegdseyeppmufnds fpde pontedel the traiehgpecdremirenttain asgance Wit h
backgr oundschbehflmyaleldfiont ﬁl@ aésgﬁﬂed p!i%:cl e QIQJS;&HML thg %Lﬁ%hn{]é 1gﬁ51'¥d forms, then

the reset docurrent ommand resets t reset form

in
command does. f‘ppg‘ﬁf’ttfﬂﬂ@ﬁt’mg‘fka&tpﬁlscau%éﬁeff@ﬁ Ba“ﬂWd’ﬁ Eﬁ?dﬂn%)tf“? ‘f?t"léa&t &ort on
t he st at usseofr @h@ar{ﬁ@lmpomhpagnldd)gummhe nagseatCcevatedit igeditk asivBABB5- SG 31
who publ i ${8dsd typerltRE brdub rawaﬁmma&tpg%g% WM ddmyies printed, and the

status of any fornms It contalns e server comuand's "on

sel ected" attri bftRee] &réppommand flemeps I%Eﬁﬁ?ﬁhfgmop’éﬁdﬁt griye is tspfeA grdden

i denti fi eccolmyhaidegenpenios wukdve it infie ke toh @ Pageabd @ cabddBBt Hofvatel QireMOS a

cont ai ni ng?sgrhﬁ 0155‘}%9' be af;[tvat \9:1 'é""@se%e%%%ar? nBacﬁed Sgrd}/ e;cntcg[g'f Ithd§ to be
printed. I etarg Joos contar n Server commhnd el enent
for the desswatréamp@géasserveﬁle%nﬁahwset hen the commnd is ignored. An
appl i cati onscan STWAIGEEFEAWES@&NEMG@GCI fic handling by enbedding the

rel evant page rye ement hype nke The page
server activat esﬁlt'fgte prﬁgnm?ﬁtf“la'ss w I ?ed ‘X@ t]Eet PR 5%}'? t@ﬁor&f‘gup

rat her t hapdieseetbaytitiipg ﬂ?tPPee prigberefere \h@rmte@mn@peﬂms @g@gg ek axts semmmnd

el enent | Sbuhdnﬂﬂﬂﬁbst! chsek ﬁr@ssm@ihgﬁgﬁpmtﬁﬁés Ea'c@&to?thb §ag§@1§ the AsdUrd 48R, mmaHRnd
el enent does, not av an IEJDU'[ zongl e and so cannot be activated
Fcascb aé%p bc%a

i rect Iy HUOHEE sy of (s ohs PISPREIEVTY 232 PAYET SERVer
commnd e rthetidacklivity amexgdiafatony witetor pdyverdsing eget hat  page server commnd has its
"on selected" at ﬁ‘ﬁe‘ &Hﬁl@sﬁﬁé—pagé—cc%y %&M@nﬁ%ﬁﬁ% qga I'égagﬁ%%;

preferred for ch E? |s rinted wth the netpage | ogo at %he bottom
to indicat&m ﬁ‘t‘ PPy Nt iiaget by Hekina ke lege bptdon i apriieatipnict i ve properti es.
The | ogo al-30 acUSERHELRSCGORW button I n nost cases pressing the |ogo

produces a copy. gl fE:cPaGRakA, SIR ARG malh SAUMudliBAULHED: wRLOdUCES

copy of the entire form And in the cas a secure docunent, such as a
ticket or Hf?ﬁ?fﬂ&ﬁh"“s‘tﬂ%gle’d’ﬁ%et"él’if"é‘ﬁ“&%t“‘sd“élﬁg epr anatory note or advertising

page. . status of printer connection

purl g

. status of printer consumables

. top-level help menu

. document function menn

. top-level netpage network directory

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

The document function menu includes the following functions:

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

A document function is initiated by simply pressing the button and then touching any page

of the decument. The status of a document indicates who published it and when, to whom it was
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The default single-page copy function is handled directly by the rel evant
net page page server. Special copy functions are handled by |inking the

| ogo button to an application. 1.9 USER HELP SYSTEM In a preferred

enbodi ment, the netpage printer has a single button | abelled "Hel p*. Wen
pressed it elicits a single page of information, including: 0 status of
printer connection O status of printer consurnables a top-level help nenu
a docunment function nmenu O top-level ngtpage network directory The help
menu provi des a hierarchical manual on how to use the netpage system The
docunent functi.on ne includes the follow ng functions: print a copy of a
docunent %Pﬁﬁ#*£@8| 8ﬁa%ﬁ3§ Bivas SSPWWYSﬁ%ﬁ%dFW Tt atus of a docunent A
docunent funct i offhd mtpagei nefeatkediredigry sllawp lthe usar ésmavigge thadichrrhy offpublivdtidehien

touchi ng a@xsm&@ on 8 ndth&k. d@%mﬁanvmﬂ@us%lt @h Usit (@ ne aéi%t%&“‘bod” REhiGAt es who
publ i shed jt omit was __NPA085- SG 3 vered, and to whom

and when .tye‘\lfaa’spaéiﬁ b@ﬂgcfaf‘éhfq 3 me3n ﬁPet“”’t“Ed“ﬁsOPeéat?’c?F‘H“%t@e ?Félfedai’@%mfﬁ Hbr k

di rect ory m@ahtt dwshduse’s peeer. Deperday gt cinet tppecthapublijierof thpushl pagalicisans  and
services Qgﬂkggm£§g$gﬁg&eAs an alternative, the user can call the netpage
net wor k " 900" nber yel | ow pages” and speak to a human operator. The
operator can | ocabeehe{wgedlégbv%ﬂya%ﬁﬁﬂﬁtf thepinter. {5 ypable; tp PRI RlEs gasethe o
printer. Dependghng Liodd thhesslas @atredigiBagndshevptibhitsdier or the user pays the
smal | "yel | ow pages, ?&BWUEEC;ITE)‘EM Fee hel p page is obviously unavailable
if the printer is Unabl e A this case the "error” light is it
and the user can M‘éﬁ]@@ﬂﬂgrdé%ﬁ@nmﬂ‘aﬁlﬁwﬁss aygreomicgl fpeblisgioperateple o IMERSONAL| ZED
PUBLI CATI CiNrsMa[ﬁhod Iﬂecammi Bl thehalphd Mmm&ghqﬁwsiaem sl ikl BE UmA sths€anoni cal
publlcatlo exaq% té%l aqgtrs ergona ﬁptloq qgctan s in the

net page sy&tent PR PR LRARSTS Bgfeass ﬁcé’g%fn RPTHE FTH P& Sense  of
newspaper and ne%sﬁagmmnmewvmnmﬂ@F¢W¥mlwméwdeﬁi@egweﬂwngWHQmpmésemv$context

is wider. ;Luehaadib% a&&:&@cﬁalzwﬁguegnm&ra@ fdhabihd. athe ce@l%anason@ms toBGoras¥er ti sing
content of a rent nechani sns.

| i, cat i zed usin
The. edi t orteRr e Gatedl et ARGy g Rt welth B ee B o1t 1y
stated andcomnlphsmsnsctrxlalyze‘tamr@lngdthemawebtahp’raoctdetnegraﬂihe advertl sing content
i S personagized gg,w,gjp%gsémlgbﬁo,{ eader's l|ocality and denographic. 2.1
EDI TORI AL PERSONALI ZATI ON A subscrj ber. can draw on two ki nds of news
sources: those tﬁét‘bsﬂ’é’F cetét?ravh%twg/o &‘Eﬂcﬁf BeXs POFrES: those that deliver news publications,

and those that deliver news streams. While news publications are aggregated and edited by the

publisher, news streams are aggregated either by a news publisher or by a specialized news
aggregator. News publications typically correspond to traditional newspapers and newsmagazines,
while news streams can be many and varied: a “raw” news feed from a news service, a cartoon strip,
a freelance writer’s column, a friend’s bulletin board, or the reader’s own e-mail.

The netpage publication server supports the publication of edited news publications as
well as the aggregation of multiple news streams. By handling the agpgregation and hence the
formatting of news streams selected directly by the reader, the server is able to place advertising on
pages over which it otherwise has no editorial control. 7

The subscriber builds a daily newspaper by selecting one or more contributing news
publications, and creating a personalized version of each. The resulting daily editions are printed and
bound together into a single newspaper. The various members of a household typically express their
different interests and tastes by selecting different daily publications and then customizing them.

For each publication, the reader optionally selects specific sections. Some sections appear
daily, while others appear weekly. The daily sections available from The New York Times online, for
example, include “Page One Plus”, “National”, “International”, “Opinion”, “Business”,

“Arts/Living”, “Technology”, and “Sports”. The set of available sections is specific to a publication,

as is the default subset.
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and those that deliver news streans. While news publications are aggregated
and edited by the publisher, news streans are aggregated either by a news
publ i sher or by a specialized news aggregator. News publications typically
correspond to traditional newspapers and newsnagazi nes, while news streans
can be many and varied: a "raw' news feed froma news service, a cartoon
strip, a freelance witer's colum, a friend' s bulletin board, or the
reader's own e-mail .- The netpage publigation server supports the
publication of edited nevvs publ ications as well as the aggregation of
mul ti pl e news st\rXE > ?. nlgthea regati on and hence the
formatting of news® '§t Frec te§ &L BBPPERY PG CERE SFEYHF PRETEBS ver s
abl e to pleaceyauwbert pishawy soprmspEgesn svdgns whight [bei dreaptl Her wingi alvh &riends’
editorial £aRhEBlns [HRsSHPS Ol L moRitinhg Sefs @Rhd Yor "GUBRARGES lmléel geting one
or nore contri but| ng news publications, and creating a personalized

versi on of B )The resul ti ng daily ed| tions are printed and bound
together into a SormgdhcsenisiIiEapele: oplibraliy spedified Sts BRdYloittes quakitativell Gus ehwed, d
typically r.e ter ) g

i Frorent SARRESclgtEt ol Q0 ol ELE BB a8Re s phbL

publ i cat i off 2d¥ehigng sithgealipivelp st high surddpy ngss Of Pmerialbed ¢ éwercsme) sections
appear daily, wrhd Ieadeta!rsebﬁnoampemes%ee&le&nemmeamelnymwstdh&&smalok abl e
T‘{\l;?: -CI)-ES' 'I'\Iew %%nlgllg TI cﬁ%r TrLcles,?Fd% %cle;sl &l uvgfxttr?ngo% p&lgg), Igatgeltﬁaf%ﬁ;

"Technol ogﬂ?fmﬁtﬁawwmﬁpﬁmf@ﬂmeThe set of avai | abl e sections is speci fic to a

plﬁbl :j Caltl on,  asAhSnikengafaut Rm&@b@e&dued)lPuA@&’éenSGe&&hsTh%afcﬁaﬂ%&pe&am extend
the daily n er cre 0 i ons ¢h aone draw n on any
nunber of TEMRERPT et B SRR IS it s R St OF SR *an
friends' mmmﬁeleﬂelrwwdéﬂglﬂethswm&t ¥ gge. W repdsr canmm:rtfm ‘radnnanswiiddgass f or
specific tﬁ&b&ﬁce(o'{zéhﬁfrtai%mgl@.ﬂage Cippings"). For each section, the reader
optionally spec es. its.s ei t her uaI| atively (e.g. short medi um
ot ong) - or P ke i ih Bake Geadh i £o st ?dn%'ﬁ%??%@ﬁ‘tg‘?)%{lﬁ%‘%)a“d and t he
desired pr @pds assmvd a ofefud livémd. Bg defgplt tley bra eqzhvcmaﬂo ialt gelevanedulsceil@rsgin phorgh

nor mal , Ioyyder@m)mS@Eeceﬁgﬂfﬁﬁtgﬁ%sa{bs&rlbm@edlaénsa percentage). The reader also
opti onaIIy expresses . a pref erence for a large nunber of shorter articles or

a smal | nunmber of? PeSHRGE PRSP tih &) @EroPtRlE fheqtepder may jortiopglagnpRle Gpllebqratiie (or
edi t ed) i nfillkoig Thib Briien apytied ©Rgiclef ShitishavOa Sufifrpadst lohdlifsinel Bick bi@rle @hiclANn

article maa{l oS Bor DRkl 8 gnﬁgqg prggg W)aa#gmu%z Lﬁﬁeeeﬂ& oY PR tbgt?] tch the

expect ed Isticatlon or exanple to provi dren's
and adul ts@ﬂnerewgﬁ BREY Cl?ﬁé(%pﬂ#‘@p@dald@hke@el‘@}ﬂ%‘t W@feéj@llyééﬂté?ﬂdeﬁd@b?%ehg to the

reader's ageate tidticlecader can speC| fy a "reading age" which takes

precedence over WASHE Jl AGl 6l 398 il o BN G TBY SoeRC"

section are sel ecte I zed ors I'S assi gned
a usef ul I‘isﬁé‘t"iﬁ?@ﬂgwﬂﬂé‘?ﬂaﬁlaﬁd%ﬁ@ve@ﬁ@lﬂ‘éﬂﬁb@ﬂwsﬁ@%lI reI evant

subscribers, in mﬁd 1@dded dption@ilydPEcities W Rir@@kpitt AcicPaME GARSLER LY So bk’ he
subscri ber S eednl'nes or numencally 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 speciflied capacity. A different serendipity factor can be specified for 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.

The speed of the reader’s Internet connection affects the quality at which images can be
delivered. The reader optionally specifies a preference for fewer images or smaller images or both. If
the number or size of images is not reduced, then images may be delivered at lower quality (i.e. at

lower resolution or with greater compression).

At a global level, the reader specifies how quantities, dates, times and monetary values are
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In sections where it is appropriate, the reader may optionally enable

col l aborative filtering. This is then applied to articles which have a
sufficiently long lifetinme. Each article which qualifies for collaborative
filtering is printed with rating buttons at the end of the article. The
buttons can provide an easy choice (e.g. "aed" and "disliked ), making it
nore likely that readers will bother to rate the article. Articles with
high priorities and short lifetines aryg therefore effectively considered
essential reading by the editors and are delivered to nost relevant

subscri bers. ..T r ead 0 ona I ecifies a serendipjty factor, either
qual i tati v‘é‘f‘*%}m?efh& m"g Sb?pgc lh eﬁ?’“&s SRR OIBFmﬁ'LPg]@g" %%Efzf”i?.an " gh
ser endi pi t fprrfag ebdor lodabwersy, tahtéwlttelthee@hl@mizwmnaisopf inrgituiansiwgordar ranagtion.

col | abor atmé%piaférén@gslm@qmé‘a@ang,!ﬂeieafemacmlsﬁ&eﬂuh more likely that the
correspondi ng sectl on wil | led to the reader's specified capacity. A

di fferent serendipradyrereading fifiouifies saused bynops ?—YB“@“br‘hed?afi‘fréf”éﬂ‘ffuy(fai?gi%’f t he
week. The gleatgeferales dorapitied padsénatiap Both fiéxe sndt impes Sre 6éalep atcbidiyly pand ildag er est
within a S%Iﬁl&%m (?mtl t§d°’£§ |géees the priorities assigned by the
editors. The speed e reader’ s Internet connection affects the quality
at which i nages &4nlapaagedia| whisdr gewsTivblicaliosdie Puidishetotid| iisycoureqping gt g

prefer enCeenf:(ﬁlIng,f lewopdr@agas pmlcaﬁmazlnh a6t al plagaSe prefed BY. thd fser. H@vEUAbEr OF
size of rrl?eggges ST n?utlbe cG icli row%e automage anm%n e?vxcg:se mlvr}l/neo{xse dxsgst | over
quality (i T Ower T esol Ut on. or Wt grea er conp on). At a

gl obal | ev&?, thADYRREGWE LOPALIZATIDRANIHEARGE]INGNL | t i es, dat es ti mes and

monet ary val ues acﬁeeperi}iﬁ’aé@ﬁ.ﬁn Sﬁﬂ%%dht&ﬁﬁ'cdm?eﬂd dueﬂrgl affdc@waé y@&uﬁ@esdnfeyei ng
whet her units are i forinat,

ona a1 oo Rt Senta R e R i P s sore R B SR o ol 4
transl at i omere lhkfé)nmpm o rav@f yeotion hareélerbae dbe mle of diei edicadial soommttthen r eader ' s
locality baavaﬁs%ﬂmdtthmf&e o @ eisHeD HEN i M1ty b Skt LS AL SedA¥s RAPHe

eyesi ght, the read optionally specifies a global preference for a |arger
pr esent at i G SCBEYH c?“‘;*xt and i mages are scal ed accordingly, and |ess

i nf6rination is afetvoatiad drrleaChn gadesis ohocilign gndadpsogrmphishi odkaley news

publ i cat i OfkehSinRYPdxiniReH: paRidlarl dRictO A ARRANI DY phifithar +RBERUNA Gonck:s 2
property of the publication and not a preference expressed by the user.

However, tHERREVHECO@ OMERIEAAT PRIEsHT Riteaapics doras sracralitgrsert

transl at| Oones@pationsas welhas Vikdly @erglingpateas. 2. 2 ADVERTI SI NG LoCALI ZATI ON AND
TARGETI NG The peyﬁfe@@{)%mysoxnos% oﬁtgﬁe SO a&lemgigglt ﬁz{a&’ Qyufa %&éﬁ idaf €Cts the
adverti sing content ecause advertising Is pica aced to exploit
the edi t or§R&W detgmined by theypublieationiysconramgic C%‘S?ﬁﬁﬁaﬂ’é Slz%.?féts “‘l%ﬁfsélpl ieeadgrshinn appear
in a travedemsg@mcganddwage&kaQMQﬂﬁoraﬁhaalsmgl ue of the editorial content to
an advertiser e he | i sher i,n its.abili

attract |large nu%%e? %e'&% {y%'ﬁ’et%esm&nm uH Yo ot YR co e?% Jré r?Xénge II’:ﬂ’* ect | ve
adverti si riymension] giecoef %Wbb%éontﬁasgle@,blmdwr@@m Siveoy oaﬁd)eﬁwm tbagish laldsg iniocal ity

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.

In comparison with other media, the netpage system allows the advertising space to be
defined in greater detail, and allows smaller pieces of it to be sold separately. It therefore allows it to
be sold at closer to its true value.

For example, the same advertising “slot” can be sold in varying proportions to several
advertisers, with individual readers’ pages randomly receiving the advertisement of one advertiser or
another, overall preserving the proportion of space sold to each advertiser.

The neipage system allows advertising to be linked directly to detailed product
information and online purchasing. It therefore raises the intrinsic value of the advertising space.

Because personalization and localization are handled automatically by netpage publication

servers, an advertising aggregator can provide arbitrarily broad coverage of both geography and
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determ nes proximty to particular services, retailers etc., and particul ar
interests and concerns associated with the local conmunity and

envi ronnment. Denographi cs determ ne general interests and preoccupations
as well as likely spending patterns. A news publisher's nost profitable
product is advertising "space", a nmulti-dinensional entity determ ned by
the publication's geographic coverage, the size of its readership, its
readership denographics, and the paggsarea available for advertising. In

t he netpage system the netpage publication server conputes the approxinate

mul ti- nsi onal ublicati s sal eabl e adve S ace on a
T oot i CTuenes. e o B E o s (e R ESatE (e Bl oSG IRiT ¢
cover age, tobtetfentivd foopblsheremdies] sith plvettiber giE@tcofthag acdirertyaaewrt giversoed | | on

edition, eﬁ'&ﬁ'th&%ﬂ% d&n@ﬂé{ ggrgl:e?aﬁérnﬂal&{ng Bf‘h&pﬂf a%ﬁlsﬁéﬁ&nﬁeeﬁﬁﬁgher§ ma
dermgraphlc I n conparison w ia, .the netp esstemaﬁ/owsthe

adverti si n@“ S‘B%E@n%eopr?ﬁf‘ne‘ﬁélf e pinth eisatpre HIGRIPY P agg’é ony | Bhe AEVeLiiEg | er
pi eces of agiregamr has s0hdingedhgt @lween bdvertifearafl entdisiats| mdsmayt pldce thebems ol d at

closer to jd&udhlfin\tith #E dikiexanmpl e, the sane advertising "slot" can be
sold in varylng propor 3ns to several advertisers, with individual

readers' pages r#idenifyoine del adiliererdn niplpaserPRisaion pan b mpw sompiRkdep pder  or
anot her, opMge@dnt inAleaRBicioAT utameonplroemdiﬁanaﬁc@ie tﬁeﬁ&ﬁl&aﬁﬁisdd\teﬁ:lsﬁgﬁﬂace is
advertiser. The net St yertl b inked directly to
dotal | e pranarey RS A PR R bRl S B BRI 1

t he i ntri nigeezajend ad moplishise ﬂe@dnr@frrfeﬂsfbln?gofstbm@page Bé@laus@ldsw%rmtomztaﬁh on and

I gcal I zat | @fpoal Br MRRAAR6 AL, OB dinG adubbrtOfsr &e&rﬁw%eaumbsl b advki@#ingS ?fa&é.erﬁ an
advertisin ator ¢ i de itrari road coverage o t

geogr aphy n?fgﬂ% g@%%“p’&ag’y & %'ﬁr?a(‘f@:{“em‘rﬁg Qﬁger%sglgifue‘ﬁ?’&d?%%rﬁtﬁ rsrer‘%gti on is
efficient mauﬁempme ﬁ@hwtn@lhmhﬁlyiﬂfﬁlzsdmgnﬁnts nore cost-effective for
publishers to de@hce\mawneaaﬁes&ﬁ SdpOiAeA AR REIaLRF &pa.naalate&tsc{wﬁcéﬁsym&apt ure
adverti si n%F Even thoug %he adverti |r11)? g&[‘ﬁ%at or alkl n? tgr oportion
of advert i S RGPV AP AbITEh EPEarages ”c“‘"r?é[ﬁ&ﬁ é)%cﬁ“ 2 e r al
because of retehvet grupad ewbliedibr sirencyhof haggregattlionion Frer &iv ent ¢ch ngr's

aggr egat or e@s‘aﬂaﬁzeﬁﬁubi’i&nbx{‘ﬁt?fc@ﬁ@ BEnRBINEER R BYE Frk bRk Sac@B%k publ i shers, and
may pl ace If he sane advertisenent in multiple publications. It is worth
noting that3ad pMSRRTRHALES n a net page publication can be nore conpl ex than
ad pl aceneat i nirférenagiobFilteddg on' s traditional counterpart, because the
publication's adyf bdShiGhgP {?evJssand TREE u%f?JJPJn?%eheV\Qd L& QAR QGskhe full
conpl exities of negotiations between adverti sers vertising aggregators
and publ i stesific profileantpmatiosy ipdeliteor m of t he net page system provi des some

aut omat ed « suppopublidaun chdt@ERGsegot i ations, including support for automated
auctions of advert Automation is particularly desirable for

t he pl acenent of&)l%%‘lap‘%ﬁtgnar?%v?cmr\/\hl ch generate small amounts of incone,
such as snul| orconirgiHetsils| ocal i zed advertisements. Once pl acenent has been
negoti at edy the @gaffoabekreiaPt ures and edits the advertisenent and

records it on a net p Sgﬁe ad server..Corres 1c81yngub¥1¢aut he Cpf}ébl |c§her records

the ad pl acenent '&h cu mization of a publication 18 On-spect
customization information is maintained by the relevant netpage publication server.

A collaborative filtering vector consists of the user’s ratings of a number of news items. It
is used to correlate different users’ interests for the purposes of making recommendations. Although
there are benefits to maintaining a single collaborative filtering vector independently of any particular
publication, there are two reasons why it is more practical o maintain a separate vector for each
publication: there is likely to be more overlap between the vectors of subscribers to the same
publication than between those of subscribers to different publications; and a publication is likely to
want to present its users’ collaborative filtering vectors as part of the value of its brand, not to be
found elsewhere. Collaborative filtering vectors are therefore also maintained by the relevant netpage

publication server.
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rel evant netpage publication server. \Wen the netpage publication server
| ays out each user's personalized publication, it picks the rel evant
advertisenments fromthe netpage ad server. 2.3 USER PROFILES 2.3.1
Information Filtering The personalization of news and other publications
relies on an assortment of user- specific profile information, including:
publication custom zations collaborative filtering vectors cont act
details presentation preferences Thesjgustom zation of a publication is
typically publication specific, and so the custom zation information is

mai ntai ned by th t. netpa blic server. A collaporative
filtering vector (é?:%ar?s get?aln mgu'{“%e&l%e%{ﬁg eTS’ngg) §?de S nCB'ébeeBﬁlé’WS items.
It is usehmbes,ewmeiobdl by eatudi, frfdarcampintainsdpyst nefppge eqeisisition feper. t he pur poses of
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single co borative fi |é}gl’l ng vector independently of any particular
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mai nt ai nedzibyr APAIEtqdage regi strati on server. Pr esent at| on pref erences
including those for u&uanlgl ;ulﬁesél F s and mdqe ot d | obal and
mai ntai ned i n thée sane Way. Therr ocaIIi zation 3’\1/lS af&%‘l ngS 0r"“é’l 'e5° on t he

| ocal ity iifieiitentaedtp netmaﬁéreasf@rmnssemmmaa@ns@@tr@l@tiosshlps bittvder thetheas sl ét | ng  of
adverti si rrgglﬁ-@lzue@ Qmm{aezrc;sp&aéglgumoerpa@&gepla pablGRr &Sa §adist ki obbiplibhiogender
marital stat education, or qualitative derivatives

rowdélr hnda 1catf nP eci l ggf l1ca
such as ade 1ange “&na 1o ﬁﬁp?% EBI*¥Rose users who choose to reveal
personal i nfor maE@cb psef 85)0 mayl eequthpriziet iy wse anp meabsr, of piirgers §0Rfaod enali prower ingy

mai nt ai Nedby aldyHambe bENENH uitat Eﬁ:g%sefﬁagh%él@&éfagﬂplﬁﬁgrva@“), b ah&mn@d?czﬁnce of
such infor tlon gﬁ |e?aﬁjé’c‘%£1 be targeted, on asi s

denogr aphi &% §té°8%?r8 d grpages poRtpd 5y “’?f“ig#ﬂe jpaed tEéR?rP”ﬂ?’ér pen,
printer, ajobghceltichothe preos theracténgd Tepphiec btepo hack of adih gilihdrs 8 ugrhasni gue

i dentifi el anth&d foEnS P 3P AR Phihidt A B&Bil&ﬁf%@srnoﬁﬁkd?ﬁ fib ﬁ)';oftaﬁ? d&L@at i onshi ps

between them as shown in Figures 21, 22, 23 and 24. For reg| stration
pur poses, pémtﬁhB‘Ptf"étﬁ@rresP]geséheé}Bé’E‘f“d1 is fefiad: of appl i cation
When a user subscribes 808 1o a publication 807, the publisher 806 (i.e. application

provider 803) is authorized to print to a specified printer or the user’s default printer. This
authorization can be revoked at any time by the user. Each user may have several pens 801, but a pen
is specific to a single user. If a user is authorized to use a particular printer, then that printer
recognizes any of the user’s pens.

The pen ID is used to locate the corresponding user profile maintained by a particular
netpage registration server, via the DNS in the usual way,

A Web terminal 809 can be authorized to print on a particular netpage printer, allowing
Web pages and netpage documents encountered during Web browsing to be conveniently printed on
the nearest netpage printer.

The netpage system can collect, on behalf of a printer provider, fees and commissions on
income eamed through publications printed on the provider’s printers. Such income can include
advertising fees, click-through fees, e-commerce commissions, and transaction fees. If the printer is
owned by the user, then the user is the printer provider.

Each user also has a netpage account 820 which is used to accumulate micro-debits and
NPAOSS-SG



provider, and a publication is a special kind of application. Each user 800
may be aut horized to use any nunber of printers 802, and each printer my
al l ow any nunber of users to use it. Each user has a single default printer
(at 66), to which periodical publications are delivered by default, whilst
pages printed on demand are delivered to the printer through which the
user is interacting. The server keeps track of which publishers a user has
authorized to print to the user's defaglt printer. A publisher does not
record the ID of any particular printer, but instead resolves the |ID when

it is required yhscribes 808 to a i 07, the

publ i sher ¥ Esuéﬁhasr%hose? cn%‘fdls%gﬁe pﬁercgwgopeafagrgﬂ%)wfl C%Igﬂ?‘ﬁ%ﬁ 2%?&‘ B % nt to a
speci fi ed gidicsstand telgphopdymmbers relobal gresfeppmécs 81k inplding privivy sleliwotdnd focdiagtioon can be
revoked atscain; taﬁyn'ﬁunkb\ér Bh&oﬁl&ﬁé recmblﬂ%@ﬁauﬂ@’ 1R aNE’ ssﬁyﬁé@-lslglﬁ%?es sf01, but a
pen |sspiemf|(%ﬁ h&‘ﬁ%use 8% ) serlsaut&rlze tougE

par ti cul ar T§FPHE S tf’hf’e Py fofs] 849 autpratically mpjnfaig §Y8'F FHE FEBLPES pens.
The pen | Dmemmetmtk%autbwtlhbe -comrees ponéitngn bsregde.pr of i | e mai nt ai ned by a
particul arg zBet ppgey&diigt ration server, via the DNS in the usual way. A
Web term nal 809 can be authorized to print on a particul ar netpage

printer, allow n§ Vs U5aGRmaae Hi P Gotitfvenings bt deunets FuPt ng Wb
br owsi ng tibe bgpagomwerk. €hd ksy is puaintired bpthe sislad of @ares’s belalfJag ergaiitedtes . The

net page SYgFLEMGRARIERIohEE bres d%@éﬁh{ Ot wRicR s A n BE Lram|i nd
conmi ssi ons on° ?ncorre éa F\eee t hroug Empub |cc§tSFonsm%r ?%étsgg on u?ﬁgmg
provi der' s*lprinters. Such income can include advertising fees,

click-through feHstorgii®rmerce commi ssions, and transaction fees. If the

printer is ownec[ih by st%rgemalilrﬁaer ilgen ltis %r?reac Susé hebegaltl an?auiup fi)afcis(iioer' Each
user also has a net pyage accounéf Viif I S*Used ‘to accu

m cr o- debi osunzent ete-NPASSLLYIE usT thequgliihe setr(asﬁﬁcﬁenaét it tgpgieeddhe 8 Batd- @é@edi It t he
precedi ng Pasragh aRbimeednvaiet is Setiinlif BdsDliaglAGA Bigieup, nane, address and

t el ephone nmber ferences 816, including privacy, delivery and
I ocal i zat |éc1)% F[TELQG%RP]LA&% LA (?Hoer of bionetric records 817, containing the

user's encoded silegn a@tmge p@'ﬂ@atmnf servefe pysonpatitall@ ligysegut ; they plegn cbfirdach ngrsrodel 819
aut omat i Calek¥naliRl @&@bﬁ&domse&daﬁbﬁyes&o%rmhmagagce%a ad RAWERAL 2fck fhe BEAQENT S 821

with which e-co rce paynents c 2 Favorites List A netpage
user can naf f?f‘ﬁngfwlgsrﬁ‘;t‘”fnﬂ%’&% ?ce‘?‘?“afgecﬁag%ég’m thze eﬁ‘itoﬁ‘ﬁl'fmftﬁ‘ -usef ul docunent s
etc. on the net peydvanstupmtic for Thetibn @b bé ghimad midawildel viryingd ddecrisygtraios on t he

user’'s behg 1Ild1V1¢![Jal |ages U i@RANhZ&ioR Sind the faa ELah GRYRE eipﬁ,h@ﬁﬁsSn%%fgmeﬁmgg eferred
enbodi nent of which is shown in the class diagramin Figure 41. 3.3

Hi story LiOffiepd e i ?PdP??feéfOFF%Y tipd fitopiplapd pdvertising rgntesth S\é‘&éﬁplﬁf‘é@rad% behal f,
cont ai ni ngfot tostkeg nta@rial deecificalin vthie the putdicios Bedisdf atspreialisaure bhdoatigiarsélhe
net page sylg&glg}epgi;s_ is organized as a date-ordered |ist,

The editorial content selected for the user, including text and associated images and
graphics, is then laid out according to various aesthetic rules.

The entire process, including the selection of ads and the selection of editorial content,
must be iterated once the layout has converged, to attempt to more closely achieve the user’s stated
section size preference. The section size preference can, however, be matched on average over time,
allowing significant day-to-day variations.

25 DOCUMENT FORMAT

Once the document is laid out, it is encoded for efficient distribution and persistent
storage on the netpage network.

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

refers, including images, graphics, and pieces of text.
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a preferred enbodi nent of which is shown in the class diagramin Figure 42.
2.4 | NTELLI GENT PAGE LAYQUT The net page publication server automatically

| ays out the pages of each user's personalized publication on a
section-by-section basis. Since nost advertisenents are in the form of
pre-formatted rectangles, they are placed on the page before the editori al
content. The advertising ratio for a section can be achieved with wildly
varying advertising ratios on individgal pages within the section, and the
ad layout algorithmexploits this. The al gorithmis configured to atterrpt
to co-locate cloe ti.e i.t o ertisi g.C S

pl aci ng ads forir (k)o PHET 78 coqa E“:u gopr)%%w? a8 r?presen.te? 8 tE:{glﬁ)slijhEﬁ chag?'

because of LagusgreGiMi) uﬁléatha rféte@fﬂbledﬁj?lmeey bengsmt fXSIb déﬁll mgﬂf-iee p!aﬁlwsmntfblhe

editorial &R MmaelaideRich®f ol @egibs @ilto whikiCthdkehit we&gaet wARE inABs Qe iat ed

i mages an out .acc r| ous, aesthetic
i os Thereeer PR sudee fif epfiiien e SR el rutrto RS SHHA SRS el ect i on
of edi t or i tadnslgontaatimbeddadinphdgion hiets st agldvitiperegriphéoringiyreut  has converged, to

attenpt to nore %@,ﬁ%wm@&@ﬁc@ye@aﬁmgyﬁ% J@Eétzadoeﬂavela%ggea Ofhoptds % il 61 €1 ence.
The section si ze erence, can, however be mat ched on aver age over tinme,

al | owi ng si°gHF H‘P"‘Hﬁymt’?iieb@a%;j gaphic it Segphle VestorGrepliss (BRI FEREMAT Once t he
docunent is I ai dTh)EU'lhyouﬂ itself @nesncdd edic eiplagddfiingde @mt grapihs tobjedi) tinkedteaticly
persi st ent Qf, B t

mechani sm |bse§%he sgp‘gaﬂr?célt ?gn&%%@?%&?ﬁ)a ti c?nmd-ng%f ? Elhm Xesg%lgdngqogpc%%er S
edi tion antPSTRMK RN JhHess layPE ebiset ol dpmrpaLRed; $|Tébla§e?1§ laygi ‘F?S@n@mpaf’he
speci fi c | fofngf sEBiblOr effe@ASTsHIbGtidaknd sheagpage | ayout. The shared information
consists of the objects to which the page | ayout refers, including images
graphics, and pieces of text. NPA085-SG 38 A text object contains
ful |'y- f or ntakied- petRagerlaynubebigeted i n t he Extensibl e Markup Language (XM.)

using the [EXLgpakDIe SUYIAabaed Langualfornibby . [XSL provi des preci se
control dgver_ text [formatting independerg(th}é of the region into which the

text is bein§®%$&  lwhich in this cas rovi ded by the |ayout. The
t ext obj egimagent ai eosaatrmbedded Iangu e codes to enabl e automati c

transl atign, and enjieg trerrat i ) d with paragraph
formatting | "rdg :ngce:(% x%ncodps ‘én 1mage in fhe JPEG 2000 wavel et - based
conpr essedCi2ptige fBesien. A gr aphi c jpbj ect encodes a 2D graphic in Scal abl e
Vector G gdphics (S aph,gbgg@“g The Tagpgt 1tselt consists of a series of

pl aced i mgge—_and—graphicobjects—|inked textflow objects through which

t ext obj ec?@‘mf’}"’ow F%lé’?“’l'pnks and input fields as described above, and

wat er mar k |r egi ons. deese Iayout Ob] ects are summprized in Table 3. The

| ayout usgqs a conp 6 ona!‘féxt bt ?La j ent distribution and
storage. Table 3 - Ine tf you

Hyperlink Type

Zone -

Application 1D, etc.

Field Type -

Meaning -

Zone -

\Watermark  [Zone -

2.6 DOCUMENT DiSTRIBUTION
As described above, for purposes of efficient distribution and persistent storage on the
netpage network, a user-specific page layout is separated from the shared objects to which it refers.
When a subscribed publication is ready to be distributed, the netpage publication server
allocates, with the help of the netpage ID server 12, a unique ID for each page, page instance,
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Layout Attri buteFormat of objectlinked object |magePosition |nmage object

| DPEG 2000 Graphi cPosition G aphic object |DSVG extflowextFow | D Zone
Optional text object | DXMJXSL HyperlinkType- Zone- pplication ID, etc.

Fi el dType Meani ng Zone WAt er markone 2.6 DOCUMENT DI STRI BUTI ON As descri bed
above, for purposes of efficient distribution and persistent storage on the
net page network, a user-specific page |ayout is separated fromthe shared
objects to which it refers. Wen a subscribed publication is ready to be
distributed, the netpage publication server allocates, with the help of the
net page I D, server %2 a un| ue ID for each page, page instance, NPA085-SG

f dument s O
39 docunent " HRAHSRUNERI™PHEt ance. The server conputes a set of optinized

subsets of the sMbr et ompent a avicf opémiradssubsets ofi thei sbaist coplastrme lerefitey a each
subset, angdutif@nniad si'or%ﬁlhsublsgﬁ EndSRELCh] dachl @y@y&lﬂm ziybuttm hARBRs Of md he

nultlcast c anne arr conte used by.that |ayout.
The server™ W’éﬂ Jﬂf'ﬂ’i‘em]@éfgf”gl g‘ﬁsqﬂégf""%ﬁnﬁ“é c?ﬁq? 1?’6’“& tser‘d% é’mﬁ‘i‘aftﬁt er via
t he appr oprlatse’sages ©dnieerns pamd wibrpphgiasergetseas tandighanshe poiowgslietie,

mul ti cast seol Bt SHAGLs GORLENLonREt oh AR sSRREd fhbhfbis CRPRG e i ikt &G1 VI NG

its pointcast, each  page server and printer subscribes to the multicast
channel s sHECERFERd Pinty fbsqbggdo ‘Ih%?b‘ﬂ?a%t chanprls shepiftet & theRzeq 1@(9&%@“‘“%‘5% h page
server an dmﬂﬁdaﬂi, @dch @agk k@Gt sndfpriomn dxiietsfishtthemtticas btre@@dbost big&s refjedad S

referred g gl L3nRagh. Loyt pollRn ARG BLAPSLSSHANLLY yaLeni ve the

received p ge ts and are cont S recelved all
t he obj ect ¥y V\/m ch its page layouts refer, the printer re- creates the
ful I y- popul at ed bayaykin@dids fcbgvd bRtk o6jtckas waitiditgapd futs kefer, the printer re-

creates the fully-populated layout and then rasterizes and prints it.

Under normal circumstances, the printer prints pages faster than they can be delivered.
Assuming a quarter of each page is covered with images, the average page has a size of less than
400KB. The printer can therefore hold in excess of 100 such pages in its internal 64MB memory,
allowing for temporary buffers etc. The printer prints at a rate of one page per second. This is
equivalent to 400KB or about 3Mbit of page data per second, which is similar to the highest expected
rate of page data delivery over a broadband network.

Even under abnormal circumstances, such as when the printer runs out of paper, it is
likely that the user will be able to replenish the paper supply before the printer’s 100-page internal
storage capacity is exhausted.

However, if the printer’s internal memory does fill up, then the printer will be unable to
make use of a multicast when it first occurs. The netpage pubiication server therefore allows printers
to submit requests for re-muliticasts. When a critical number of requests is received or a timeout
occurs, the server re-multicasts the corresponding shared objects.

Once a document is printed, a printer can produce an exact duplicate at any time by
retrieving its page layouts and contents from the relevant page server.

2.7 ON-DEMAND DOCUMENTS

‘When a netpage document is requested on demand, it can be personalized and delivered in
much the same way as a periodical. However, since there is no shared content, delivery is made
directly to the requesting printer without the use of multicast.

When a non-netpage document is requested on demand, it is not personalized, and it is
delivered via a designated netpage formatting server which reformats it as a netpage document. A
netpage formatting server is a special instance of a netpage publication server. The netpage
formatting server has knowledge of various Internet document formats, including Adobe’s Portable

Document Format (PDF), and Hypertext Markup Language (HTML). In the case of HTML, it can
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Under normal circunstances, the printer prints pages faster than they can
be delivered. Assunming a quarter of each page is covered with inages, the
average page has a size of less than 400KB. The printer can therefore hold
in excess of 100 such pages in its internal 64MB nenory, allow ng for
tenporary buffers etc. The printer prints at a rate of one page per second.
This is equivalent to 400KB or about 3Miit of page data per second, which
is simlar to the highest expected raye of page data delivery over a
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made directly to he requestl ng printer without the use of rrultlcast VWhen
a non-net page doEumeseply & vpeddumeieceerndiive drmmpian bhib it sorgp endinisdhandiized, and
it is del du\heﬁtﬁd%l Dotids @ adﬁﬁsh@lﬁﬁitlﬁde ﬂew@ag@es‘@wﬁb@apmgmaﬁqewad whi slier ef or mat s
it as an e docunmen net fattin ris speci a

| nst ance oV R . ayfe b B ber R R e vt o PR, e ver
has know edypogsbhwar i ous I nt ernet docunent formats, incl ud| ng Adobe's

Port abl e DocunesscreFtaJyraa&,togrE@E)mso aeme&bmaﬁyﬁﬁ&h L\% h,LedaMﬁe LML) . In

t he case of HIM d it can C@ u]T tggr resol ution of
the print c8“FEJe? £5OBt 2EERIE VLR %&@smﬁg é" i af”fe ‘E%Taﬁ“%n“f* "W th a
tabl e of cenrdnshangetthecerret byt omatical ly include all Wb pages directly

linked to the regussi§dc ?ﬂ@@h y, TH& HRBEd GANs LiiEmdell SryRERAWY, Oiscd info @
preference. The net\;ﬁf tting server makes standar netgfrge behavi or,

i ncl udi ng RYRHCREPFIRE o kﬁ’ffd““‘d’é"i“?i“%tt“%'ﬁcf&lm% Sich ApPe by AmaRssEn fERREd
docunent , wing netlepranwhiztbe ddcsyped isfpignhearher ¥eprimabf thist kdys tdelsn phbhichad, sdige of

differe nt ﬂg&h% @Ept BI(Na pIﬂ:ﬁlg ﬂg}l}p&s& tB Ié'&q'laﬁatnp ngsgagg Enltegtseg rfor%‘ﬂolﬁeg or fiE€ t page

page server, and hides know edge of the netpage systemifrom Wb servers. 3
SECURI TY Rivate mwwu@gmpa@wéﬁhy Iqeﬁaaﬁg@op%’e ArepPie psingdifgrrivty
i nf or mat i Oitey. et tho battiss o el changa nlessayes withoutaiad hiving tcaaxtzﬂaeg&talséwdt Beyparties

i_ gc ?et ran SACLk R that MIPFGatef isslRreCh RESER B YRS GHFRMNe e ¥efiERALER USE.
key pair.

Public-key cryptography can be used to create a digital signature. The holder of the
private key can create a known hash of a message and then encrypt the hash using the private key.
Anyone can then verify that the encrypted hash constitutes the “signature™ of the holder of the private
key with respect to that particular message by decrypting the encrypted hash using the public key and
verifying the hash against the message. If the signature is appended to the message, then the recipient
of the message can verify both that the message is genuine and that it has not been altered in transit.

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

public key. Anyone who trusts the certificate authority can use the public key in the certificate with a
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key cryptography and public-key cryptography. The net page network uses both
cl asses of cryptography. Secret-key cryptography, also referred to as
symmetric cryptography, uses the sanme key to encrypt and decrypt a
message. Two parties wi shing to exchange nmessages nust first arrange to
securely exchange the secret key. Public-key cryptography, also referred to
as asymetric cryptography, uses two encryption keys. The two keys are

mat hematically related in such a way tfaat any nessage encrypted using one
key can only be decrypted using the other key. One of these keys is then
publ i shed,,.whj the. other.is ke rivate. T bli¢c k i ed to
encrypt anlgfggnrrﬂié3 g%‘bféerfemr?& eﬂﬁ‘gléﬁ £ né“rne'ﬁ?]]?}%ﬁ% K ee{r% Vg?ggjﬁlgtkle cﬁrrt{é?/aztfﬁ%eés ]ﬁ‘zeﬁéjge ce
encrypt ed usEhly tharertifests| aptborie yhosa pybliskeadsevelldroven| y be decrypted using the
private key. Thusmés\\RanRafidnieBBrofiaéhisSSBLLIRY XryBSSRAD GonVRSSAY SSatik Ut first
having to exchangﬁ a seﬂ]?reth ke)é. To.egsure ttg(at t he Erl_vat‘f keily i S secure,
it is nor nBPE T RS NV SERESHIF VRt & R ey GRyerepHt wed el sy pair .
Publ i c- keypugrosspt ogr aphy can be used to create a digital signature. The

hol der of the pij W@tilikGY EREksiEE, SH:R r@erkROWImARSH Bf <2, IB35A8S.ARE then
encrypt the_hash using the privat EQE%%{"' nyone can then verify that the

g | Al
encrypt ed RREREEIFETEFT 3 fetpagc printer an et agipally happens i fhat the Prigtefobiains v at e
key w th ribspeets dedifitaraiuthostichtesOubitirrefress agle dyificecnyipity, ngs tha gubtinkdyy pt ed
hash usin i LTyl ; [ nst ge. If
t he si gna?e J%ﬁéﬁgleggglnptgen gﬁc?ﬂgteﬁc\éﬂ Eé%%%gffgﬁe@hét%é@?g%% %iagin{ﬁgn %_Fss?ﬁe
nmessage caliTerTirykpdt eppidte PHRehEEs Agesiprkeydn feitionr g bayasn #bityls not
been al t ersaert iifidher ansit. To make public-key cryptography work, there has to
be a way tg,di SthEﬂHBEPQH&kisE K&Ys Wwhich prevents inpersonation. This is
normal |y done usi ncg certificates and certificate authorities. A
certificate authB¥Pagraesriplef pggicad amir pichnjsag dentifigss # ima of mrenfiterawhich t he
con Eec‘t io M@ﬁr?&_ﬂﬁ&acﬁom&o@ ik ey px_irgd’ﬂdud_ﬁﬂﬂie mgesregigﬁﬁﬁnis&yeé datdbRseCRE téi'fsi icate
authority yeri.fi t he person'.s identit xani ni ng.i dent . _docunent s,
and t hen c#seﬁgtlse%u%gcn Ias“fn ‘ﬁqu lgenaﬁegsi A tgre‘;rﬁtt?%e%a i et(v:VS%(?gtkfer?Fcﬁﬁd '%)K‘@ S8t son' s
i dentity crag iiuped wherdhe nsiglet i Brsticegistercdpg oty trusts the certificate

authority can uswnbd@e Pl c6nmk@Yio iR nkPfe GO rbrGRL GstWnfchd@ inMRARBS SG 41
ave to verify that

hi gh degree of certainty, th it is genuine. The ust _h
the certi fieRt %S’W§¥eipﬁbé%/gﬁva%a‘@’rpw‘slf VA1 c%‘ii{*‘fe?‘i‘blf'é]feé SEEERS Py, whose
publ i c keyneipsgewgsisiration eppurer. Theserversbmparea His sastel reg@my the primtae’s testet Puitzboided key

crypt ogr apByis bfab@R) dd YSEHs O repk@biCif HoGbl Ahton, 3 AR HEL A AL § Qe €l Y
exchange secret session ES%E_.]?Secret-ke_y cryptography 1s used for all other
I )

pur poses. CAEAE HoOPEHF cHPEHUBlF, SERART Fo¥r et the cemififatet’d Phe secure
t r ansm ssiregistotfion datntfager mat i on bet ween a net page printer and a server, what
actual l'y happepSTﬁeﬁlefﬁ@tre fsBRioR il RLs ORLMRG a;ﬂl&%ﬁty%ﬁfn\étﬁ&le §ﬂ1ﬁ§£,tsiln£el Fate,
authenticates it with refge_rence_ to the certl_?l_cate authority, 'uses the

publ i c keys ¥&EHS FGEt Rigymaiop Allpingiborprily pptss idelitex change a secret session
key with the serwaen a esathubdashies wSepublidaton, 5eCs s GARS iDMe Kapagd RgienGsypt t he

message data. MaSES SRR ikeNe pi¥sndeh bR hORbiGRR Y Gsd? d@h Sl L Y

specified printer. Every document sent to a printer via a page server is addressed 1o a particular user

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
database, so long as those requests are initiated via a pen registered to the printer.
3.3 NETPAGE PEN SECURITY

Each netpage pen is assipned a unique identifier at time of manufacture whick is stored in

read-only memory in the pen and in the netpage registration server database. The pen ID 61 uniquely
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short lifetinme. 3.2 NETPAGE PRI NTER SECURI TY Each netpage printer is
assigned a pair of unique identifiers at tinme of manufacture which are
stored in read-only nmenory in the printer and in the netpage registration
server database. The first 1D 62 is public and uniquely identifies the
printer on the netpage network. The second IDis secret and is used when
the printer is first registered on the network. Wen the printer connects
to the netpage network for the first ypnme after installation, it creates a
signature public/private key pair. It transmts the secret ID and the
public key..securely to the netpage registration server. The server
conpares tA&WEBEFE nﬂ“lﬂ‘eef‘&tg?gﬁg‘lttw‘gﬁe printer's secret IDrecorded inits

dat abase, and acéeptpasctae cangtynet’ ragiuimber df fnetpdge ptifDgs, wad € printdrtcat theow’cs eat es
and si gns @nE&lhkehd ARt EeomBRERs Dith Ppde viRh Fabb $equench UBHal GhehddedNEhwitib! i C
signature key, and stores the cer_t|¥| cate in the registration database.
The net pag@e &f e Prnifr BRreaaied apd pitofes arg degistered POy PRLTIR “HBIELITYY 6T net page
printers, Whaeer iht penhassndis dig8a itkao ge erigter, ihabightaridkiiodwak eowprd usidg ho verify
printer i dgpbhiak s WP, DitaAhi SHASGRbER Ltqugud! | calion, a record is
created in the netpage'registration server database authorizing the

publ i sher to pri AtPet FESFEBTPRE LY ifS§varoprinpit fiows. indexrd oy printer Bp-japd BinF g

speci fi ed §pfrdsRts@kion ky@r\evaD fdd iEMbwsS Rfdxed B [@n [II.iBdtheave\d 1agabyP AR sBREVEr | S
addressed (;[aoacl?‘ I'aSrCSI.:SIiOI(%}(It! Lnd el bor e?‘;{]scti’, ioxslkesiogg?GQSt-p%ennlh-gseE)Hbisiitsnpcggs ysing the
publ i sher’ sppr3f vate si d’n’ét“il ure ﬂ(%y The age ser ver verities, “Via the

regi stration dat ¥besepenichmes withi rprgh i s prenten.ithe pew pdvortinteedisco s #bithey ey t he

publ i ca}1 i q&o&b lee_wh Eﬁersm)&s} do:nﬁdnol\(xlb‘é&rothg;[ Bhen mggﬁues @Jt&ﬁﬁes%@%friiﬁisupmm gnature
using the publisher, s I e t al he r.omthe I sher'

Cort 11 carBoRs pahy SR ber GG, FRR BEFnbASR L heer BT B AGE5RAR %8 r at on
server accthpprator.dfjthe ptigertipmeagtiiogngw the mep butitddeer’s shan it dnitgrtes thetahtematidgembase, so
| ong as theg%&aﬁ&%w%&ﬁn%. 1R phidir {sh RinSAl: 8 k@bwAhARA tHef it @ k@bl it PenltdiBnddd | Nt €T .
3.3 NETPAGE Pﬁh\l ECUEI '(I;Y E@g{h. net pagj@aﬁ)en 1S, .asst%%ned a_uni que i dentifier
at time of " HENOYHEEEAEAN THERE 8t Y P 1P SIS RERBI YR t he pen and
in the netpage rbkgidditionas itsgpubledp\isrpedamabasecreiaeexomnge key. Gle eprexgbaky

NPAO85- SG ¢ id HeNfebdide8Sn R GPRD YAuhilE BSLRACRNA R & mAuAR-PAYGPEN Can
"know' a nunber of netpage printers, d rinter can "know' a nunber of

! ge p and a p [ .
pens. A perﬁg‘%?ﬂ’i‘uﬁi’ Bt (SIS 4t Peg 1Dy tp HE SFntn Q‘déherpé’ﬂfeb“af‘lf"@ﬁﬁléeﬁl?Elngfog‘H%ll
whenever idetphgs rodidriion serva@nie saferigheraps b Résgion kePigaheapripenamdnen prisgtaed ar e
regi stere . i r
ranom to Sy el B S R ER RARL P ey SIERSNE ) JEoBED e
usi ng t he ViEsprey s keacachangs kgvothe pagjer siofegihe sepsiqnirgy intempllyy dadexqdbyfis gt lPed i n t he
clear. A prftrak6itabe dcrg@SiSkeiin k§ Yo thOfen CRhe pah sprds M @dssidrl ke nOWG1y, ndgeked by
printer I[%ytﬁeg)g?%ﬁri nter stores a session key for every pen it knows,
i ndexed by "pe . Both have a large but finite storage capacity for
sessi on keys, andlthggh a falsy gy cenimaeragite b Pidgy thspemrepigmion nrele@henly 2msbd basi s
if nec €SS Afed can decrypt the session key transmitted by the printer.

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

The pen uses secret-key rather than public-key encryption because of hardware
performance constraints in the pen.

3.4 SECURE DOCUMENTS

The netpage system supports the delivery of secure documents such as tickets and
coupons. The netpage printer includes a facility to print watermarks, but will only do so on request
from publishers who are suitably authorized. The publisher indicates its authority to print watermarks

in its certificate, which the printer is able to authenticate.
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When a pen cones within range of a printer, the pen and printer discover
whet her they know each other. If they don't know each other, then the
printer determ nes whether it is supposed to know the pen. This m ght be,
for exanple, because the pen belongs to a user who is registered to use
the printer. If the printer is nmeant to know the pen but doesn't, then it
initiates the automatic pen registration procedure. If the printer isn't
meant to know the pen, then it agrees gith the pen to ignore it until the
pen is placed in a charging cup, at which tine it initiates the
registration progedyre. In,addition to its public | t he pen contains a
Secr ot Key- exchanfe KE™ha Risy. BRehakse = kgt e PRI no

net page r egiatstmagk”ireppnsefitheapgedBackrtveaek mages confpm mifrommpgs fratomarkaregiddy whiply

regr strati Qfheidt hﬁa@%&teﬁ.fﬁﬂm& SnatrleSs RE&Nin! ddd okt $RL phed” MaRimar@RgiohshBe Pr i Nt er
transmts en |

he to.th nefpage registration server. T erver
gener at es §VEXE L REHES mfeéf?re’fcﬁé&%i"%ﬁf‘ p geé’l‘i’ﬁf FSHPVEY ogRsr a‘ﬁ'f‘?ﬁer}iebé’ ZO(?[E‘P%I y
transmts #iveg/gbgsinohskkey to the printer. It also transmts a copy of the

sessi on key encr yp! 8o il bhGaREDIS K6V SXGRARIGHKEM ok ol bdal8L Stores
the session key internally, 1 ndexed pen 1D, and transmts the

; | 1y : by the
encrypt ed &SSP EYost Wep hePiseis coPieY pERaISt#es t he session key
internally, inderags ofiycuteRiocupentntadiiot bdropied tidrguigdbudli-ifi adtergP ey aashanisiiper sonat e
a pen in {0 Beil, LeRhSl B ORI OLORUpindMkes of Billace RE f rypt the
sessi on key(gctn?ansmE%tg(%neg’ag(];;/de?lg"éS pt%d%%elr)?mg\%e%aga Opre /FoUS %ﬁcro gllg'ster ed pen
is first registePede dpgumpes ¢ typicyrestsrated @s prst 9fle-cppmeree transations- They can user. A
r egi st er ediittbre "o \WRaAE sPBBLogrSphOMtidh s | capteld tvBenhBe Wseebbered 6QMast and
fill in netpa U and pen registration for 0 register a new user to
whi ch the %@vn\}g‘%%nnwﬁalgﬁeanﬁ ?j’rerg_ PCArTY T ke fr}bed%)'?ég?ﬁg%%'dd a new pen to an
exi sting user. TRéepprpsegiededithaesequestnetpasp dpampdythe degipiend cas| vty kesptheptisity pt i on
because of pyhvaqueias 8 stRlif B PRAGRYCINB Shildi IDLS a kddurt B&uRER is odly4a1REEURE

DOCUMENTS The net e system supports the livery of secure docunments such
25 U1 cket shaiy o UB SRR T P by e APttt e SR PR o
wat er mar ksgreditivn byi dpborynitip foteerss 6 semrerdegpmes tverificationpaustyl heghestopedapits builte

sui tably aMth@abizderifithien PUBL, tSQETortlehd bGRLR Bredechtition UbNRE: Vst Mol | Nt
watermarks in it ertjficate, a\P/i\({nch the printer is able to authﬁntlcate.
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matrix in speclhy edply watde r vgnikitant dgradne codualtipreerp dpline dawlent Grifatde, pages
contai n m LLokad TRES: VEAEEHTRICK preAkAR SaddMetof s&QLH Ghdei WRAERLhi: AR The
dither matrices 'used in_odd and even pages' waterimark regions are designed
to produce™hfftifehtiEppiefEEieEf f ect when the regions are vi ewed toget her,

achi eved b3.5] ook Nog-Repdaruogh t he printed sheet. The effect is simlar to a
watermark in thag, it d VieS] .99kl ng; - DE Sj of the
page, and is | ost ,V\%fé %%g&%ég%hlpgsﬁ%)g%ﬁeyd Sgry_ ngrwngr%%ggﬁsfgﬁ agégﬁ%r? secure
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repudiate delivery.

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

impossible for the payee to repudiate.
4 ELECTRONIC COMMERCE MODEL
41 SECURE ELECTRONIC TRANSACTION (SET)

The netpage system uses the Secure Electronic Transaction (SET) system as one of its
payment systems. SET, having been developed by MasterCard and Visa, is organized around
payment cards, and this is reflected in the terminology. However, much of the system is independent
of the type of accounts being used.

In SET, cardholders and merchants register with a certificate authority and are issued with
certificates containing their public signature keys. The certificate authority verifies a cardholder’s

registration details with the card issuer as appropriate, and verifies a merchant’s registration details
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described in Section 1.9 above. This extends to copyi ng net pages on

net page- awar e photocopiers. Secure docunents are typically generated as
part of c-comrerce transactions. They can therefore include the user's
phot ograph whi ch was captured when the user registered bionetric
information with the netpage registration server, as described in Section
2. When presented with a secure netpage docunent, the recipient can verify
its authenticity by requesting its stgtus in the usual way. The unique ID
of a secure docunent is only valid for the lifetinme of the docunment, and
secure docu |Ds are all oc d. .non-con uous prevent fheir
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signing a netpage order form, the printer securely transmits the order information, the pen ID and ihe

biometric data to the netpage registration server. The server verifies the biometric with respect to the
user wdentified by the pen ID, and from then on acts as the user’s proxy in completing the SET
payment {ransaction.
43 MICRO-PAYMENTS

The netpage system includes a mechanism for micro-payments, to allow the user to be
conveniently charged for printing low-cost documents on demand and for copying copyright
documents, and possibly also to allow the user to be reimbursed for expenses incurred in printing
advertising material. The latter depends on the level of subsidy already provided to the user.

When the user registers for e-commerce, a network account is established which
aggregates micro-payments. The user receives a statement on a regular basis, and can settle any
outstanding debit balance using the standard payment mechanism.

The network account can be extended to aggregate subscription fees for periodicals,
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In the netpage systemthe netpage registration server acts as a proxy for
t he netpage user (i.e, the cardholder) in SET paynent transactions. The
net page system uses bionetrics to authenticate the user and authorize SET
paynents. Because the systemis pen-based, the bionetric used is the
user's on-line signature, consisting of tinme-varying pen position and
pressure. A fingerprint bionmetric can also be used by designing a
fingerprint sensor into the pen, althqgygh at a higher cost. The type of
bionetric used only affects the capture of the bionetric, not the

aut hori zation as ts. of the s The first .step to bei ng able to nmake
SET pay ment ek BB St bR Elhensct iy s ehor oGRS Pe et page
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|dent|ty|s verified E metric
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registration-pracess is conpleted, and the resulting private signature key
and certificate are stored in the database. The wuser's paynent card
information i s alder Lp¥ceys pigh ddaenehididt pugersrsgifis hpugvFoe alitlden enough
i nf or mat i Omust tse @i@tus@S vhihe iEEREE tGes@blBX Y confex AVtypSillexpaplérandlves adilitgaeihs on. When
the user %%{‘L 51% LM:edSéﬂBB% 2 o !ﬂ?f&! AN "sﬁophﬁg COPt S tr&ec?m%%{f? for
exanpl e by a newg e order torm rinter secure ghsmts
t he order liq’ms’—r, rﬁlmuivavﬁ usgr EWWRLY Bhertoegreysten W@tdmﬂéeddamhfaam{s H@lsn%t page
regi str at i @nNpr&&fitV @ifferent NPplRQUM EfroNdRfsi Frine Seadild EcoRbIRNE tifidefentdntly) atRGMAEd tO the
user |dent|E1| ed the pen ID, and fromthen on acts as the user's proxy in
conpl eti ng " paynent transaction. 4.3 M CRO PAYMENTS The net page
system i ncl udes @W@h@ﬁ#&%ﬁ%ﬁmﬁré@m@?ﬂfém@ anprrymgyjs| refoiiopdhie hetyesen 2 0 be
conveni entygy aﬁ&lﬁragﬁ{éati‘oﬂ Gia E’ﬁdl({h'fe hmgnj @/\ascam ndﬂglymnmen%r d@mu@esﬂa for

coO in (ef0) also to ow the user. to be
A L Yl S et B e S T AR o i
| att er dependdgo tmslafthelagyadtedgpplsatios IIH§4 teetieadith the pani[B&dl ito ait dlies Ws@r . \When

t he user rﬁglaﬁgsgﬁgﬂeggub&t@@mﬁlgﬁdm@s%g&@gnk account is established which
aggregates mcro e user, receives tenment on a regul ar

basi s, and can sérget %{’Bh"é‘?ﬂ‘? m%‘??ﬁﬁd?f?f&a%?é‘ﬂﬂmgé’% dD ! fypblerte “‘é‘teéi‘hdar d
paynent nmeshapiciinstaid hdormgboneithoudacwedyt oftbrpldde idxiteoidiedisér0 aggr egat e

subscri pti on feegyd Gl flolnflfidhmacolIZARBRinREE AR MR NOULY cledf) opt T Wi S
be presented to the user in the formof i1ndividual statenents. i

TRANSACT! CNS* I @RlicRtqgs dp all"oé’q‘ﬁ bosyien aRpligaitop Argsatipps on hshatf of dhe gser Apipg ?vésat i on
cont ext, tdpplicatpispeciit infiimaten.abl € to enbed a user-specific transaction ID
55 in the page. I e he
transaction | D iﬁ%ﬁﬁﬂ*ﬁg% T Bbu b oy ek G AT Aok ARORatlen

appropri at %(st%mqgggta fgvgyite thﬂ catigpeoa pehglf pﬂmﬂssr for any number of product types.

Each application is associated with an application provider, and the system maintains an

account on behalf of each application provider, to allow it to credit and debit the provider for click-
through fees etc.

An application provider can be a publisher of periodical subscribed content. The system
records the user’s willingness to receive the subscribed publication, as well as the expected frequency
of publication.

4.5 RESOURCE DESCRIPTIONS AND COPYRIGHT

A preferred embodiment of a resource description class diagram is shown in Figure 40.

Each document and content object may be described by one or more resource descriptions
842. Resource descriptions use the Dublin Core metadata element set, which is designed to facilitate
discovery of electronic resources. Dublin Core metadata conforms to the World Wide Web

Consortium (W3C) Resource Description Framework (RDF).
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When i nput occurs through a page which is not user-specific, however, the
application nust use the user's unique identity to establish a context. A
typi cal exanple involves adding items froma pre-printed catal og page to
the user's virtual "shopping cart”. To protect the user's privacy,

however, the unique user ID 60 known to the netpage systemis not divul ged
to applications. This is to prevent different application providers from
easily correl ating i ndependently accungl ated behavioral data. The net page
regi stration server instead nmai ntains an anonynous rel ationship between a
\3\22{1932? taReaggleJrA reasg Irc%rgle%crelp%og‘ m%ﬂfd&ﬁﬁpglﬂf(ﬁ%@m@Z(? q‘he %e%agehhsgsvt\g]m aeupoimslz er res 24.
attri but e, trapiis wexrmht(j@s ﬁa‘ges%éfrmtsh@léd(%wlteneseﬁenlpa'g&ﬂghegmmtr ation server to
transl ate g he asggmm@qloﬁpp&d@a@ﬂson | D 64, together with the pen ID 61,
into an alias IDA65 The alias }l%etlp Ben S bmt%ed to the hgtﬁerhiynk's
appl i cation. The SPPTYATTHROReE! APAT AL oderet Zohapere SF BTG P ruls alias

| D, and i sheiripege gystengtentitey gich es@ns, ppregs indoestratidise mba phdefindrprowwcbl out

knowl edge &Bperan%lﬁa&@@sermgmmth%nwfgegséeﬁl The system al so maintains an
i ndependent ‘certificate and private signature key for each of a user's

appl i cations, t ot PERiperk s t‘lﬂilsg"}t“gin Yap®l Pleafiastict Aagem & wBi. thsnhoperal f of the
user usi ng:luﬁemlsxyn isapltd eptescbnmSPec fldw andi thf @rtivsitdirodsion® uds 3¢ Bpredefi@ingy St em i n

routing prﬁ@;’:’%mhﬂ roelel N Q)EE ?cia%gty%g{a ﬁlnE e n@[ﬁ% bVl lerﬁlﬂﬁandtd%m(éa?)!é&ﬁf” records

a favorite app |cat| on on user for an nber r oduct
types. EacFPrapine dadifse ?fs‘hea@’élfﬁcpmnédhwwe’naﬂaﬁﬁmaﬁb‘ﬁﬁé‘%ﬁ Kifejime Eﬁr%‘()‘i‘“ﬂ@ra and the
syst em i daihad s, Biiring @GR4k ofiity Bahit fthe(]ffelﬁaﬁbhhc&@[ﬂs la GaiibleQihe. BebabbedRdy , O

al low it tootgc% dl L d&gﬁereedgnot c;e!;'tg pre Vi d 1t1 S, l?f{:h ¢l IeCken ralr|r tsgoh fsgoe% etc. An
appl icati opn pr OVI er can ? peri O %: T SCI’I e COI’lt ent.

The syst erﬁﬂeﬁéb@?%@%ﬁ@ﬂﬂ?élfa@owol I | ngness to recei ve the subscri bed
publicati ;g1 as gegdscrigfion banexprrdedof r equency of publication. 4.5

RESQURCE DESCRI P;l: %e&%%o%yalagﬂcnﬁng de {weergrpi ocol 1 %g\i\[]nrrlg li*lt of,, a resource

description cl assPdragram 6&kett and cont ent
obj ect may be deédm@e@bby)f(gwmysmﬁ@eﬂ@smwldé@wlptpfﬂﬂ@nser s@difion Resour ce

descri pti oRhs d&& ctuh@ff&m& Ibnt rhey SseftEL MR il ShaRIBRnoS &)mem\aﬁuhcabtekt%gg&si gned to
Cor e net adat

facilitate dISCO ctropj.c resources

cont or . 08 (e VP 107 G VRtom SBrEORortin EOBES SRt (R hIBE P on

Fr amewor k ifdidkisl priBAOB DeiB@sy bt Aclivesshurd@ntds sbjedtsptia multicay | dentify rights
hol ders 920. The’r]ﬂ:%;ﬁf'a‘zgl%n ﬁ)é%ﬁ’lﬁh@}ﬁrémﬁ&m&ﬁdowﬁmmﬁb%ﬁ‘ﬁfr%ﬁd&&ﬁéﬁ[ kot fees
fromusers to rights hol ders when users_print cop t content. 5
CONMLNT CATP RS- BRRTnans ST o e JoDeni B 86 ooy ed
exchange ab tiesgagesr Hetrwpesiblefor he dscumbnr’s dehly alledapadl. Byisdudes iteomd ti es
such as PepSic.RhimHee : ANRAL YRE B B, bhd GErRvaiblet Of mAGLd: WGP LMLGO! S O

signs the message using its private signature key.

The page server uses the application ID and alias ID to obtain from the registration server
the corresponding user ID 60, the user’s selected printer ID 62 (which may be expliciily selected for
the application, or may be the user’s default printer), and the application’s certificate.

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

The page server then allocates document and page instance IDs and forwards the page
descriptions, including page IDs 50, to the printer. It includes the relevant set of multicast channel
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
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cooperatively handle user interaction with the netpage system Each
protocol is illustrated by way of a sequence diagramin which the

hori zontal dinmension is used to represent nmessage flow and the verti cal
dinmension is used to represent tine. Each entity is represented by a
rectangl e containing the nane of the entity and a vertical colum
representing the lifeline of the entity. During the tine an entity exists,
the lifeline is shown as a dashed limng. During the tine an entity is
active, the lifeline is shomn as a double line. Because the protocols
consi der ed er Ff‘evmusl s ecte m EIC tcﬁanne?ssﬁ(; %{a ee g!atn!etslagds rm{ersfmomtor %aar % gener ally
cut short as soon as af ceas enrn FOLBeoT . 5.1
SUBSCRI PTI NICBEEPWWRMH A@qralreéfcem@néabjmﬁﬁoahhymﬂlero#bleatosogm@mﬁhpt i on

delivery p;sr@.mg@bomt&st&ﬂa&yuamls&clﬂaawm allodvs aépbg%rsgeerm BRELmAbte HRBhsTBY
ication. user's edition nmay be |aid out

subscri be % erio tlz glu )
di fferentl@, BParaiRg A ep‘é"ﬁ?r?tlogﬁ%ﬂ\ﬁn?ﬁ“mg’ﬁare comon content such as
text objech2 anHbYrERbYyEAcHyATONPROTAEOLSUbSCri ption delivery protocol

therefore deli vemre@épﬁya@aa&mé&tewﬁﬁca&@auoh Pgtoval Rl FQRELsS_ Vi a
poi ntcast, but delivers shared content ob s, via multicast. The

application (i.e Vhgtmtsrrshics go g epage v e a7Rree Bendbrasheammupipsias thopligk tathe 1
docunment fweamst aetpagé Prig@ré0bThd 2lick lidentflze rhe Pegrdad e dehiod @6 thrgiate. Tha piatetir €,

i ncl udi ng Mfdo?&fdﬁgﬁg%d Qﬂ%’i‘;%t&@r&ﬁ &gg%g’cggdpg &01 to the page server 10

responsi bl e cunment’ @é{ ocat D. It includes its own
appl i cation | D 64heRigr %"E’B’é‘éersﬂb"’éi‘e %F}Ieé%twl’fba%‘?ss of s regsaervalafgplling ot of
mul ti cast wahpniekr fagss0. THe adddsgnsy alrbﬂyneslaagaehusihegsef Hias reﬁé’ni:ljlﬁlteﬁtciﬁci ghat ure

key. The pgge, é?a&\égg%?u&%spnﬁtgrethe%&g ar%é’lth' ﬁ)Du@m&'nl %nkgﬁ)% ghy from

the registration s e correspon ng user %ggr $"Sel ect ed
printer | DWQIO(WH%WEE%?S%‘@Y explicitly selected for the appl i cation, or
may be the user' snd@bastir md's iteQage, dewﬁgﬁohrseid@aﬁﬁdiwaﬁa g ®» &eltiddcat e. The

appl I cati Onhﬁi': CeuE tiler]:leln Q Eo%e ‘}!; i avr\lls t‘i]e Sicg?gs sI;;un:lvemr tﬁl? rei{evant 1n¥ut et":menr{esfs ;age
si gnature erver’s r ration server Fhils if

t he appl i cypirhnk eleE}marffﬁl“ dleipees s¢rpr émbl{tallt%lg@ﬁsnfeﬁcd applisation Iy 64pand Uitfs B 34pt i on
808. The pRg8:t&RMYETa hBBRS Qlllelr@ﬁ@?k%&dr@&@@ﬂﬂi%ﬁﬁhcﬁﬁﬁlse%%sﬁng%%}ﬂ—i@atl&m and

forwards the pag descri t|o C in th rinter.

i ncl udes the rel EPFa ¢ §eé‘fe o) i ﬁ‘ﬁlpfti @)a t°c‘]‘f§f?n'§7g“°“ﬁ53ﬂ’§ié“gf“6‘i’%9r?gefﬁ’% t er to

| i st en t o.regittratidnemrvereltl yand ghanhgogaeswk globdlly ocigtecidpqldiarequbds [P 62 wilnlebudlgypd | cat i on
for futurenh&hll CRee 93@‘Tﬁeeh3&)9ﬁnkaﬂ9@e§t CRlsl RBraaiS s}%ﬁ tf FiRiE 84 18k hyphint he

docunent structures to _the subscribers' = selec printers via the rel evant
page ser veFr¥estitgonty i Pt LR R Py gsBiE el 6’?“‘{f‘ﬁseth§ ETEH B t 5

NPAQB5- SG idsfanorB6R [ithe paze wireubtnsesis itegtnedrveriD 58, cladiypedind reqedstSID, 480 tha liglage
servers ang Pl MfLSdroni tor the appropriate multicast channels and
receive their required content objects. They are then able to popul ate the
previously poi nt EBstPPKFARaRHRENNCeS A 1eTbqns dasumephicsordipg (o geplicptionseegie &K8kever s t o
add conpl einé oblaifta@iingnt I 51tHvanl 4h 0 adredd A5 @Sthenastidlls the dadulnango hd@agPscrit ers to

print the 1(3)9 gemé for the document’s newly allocated 1D, together with the requesting page server’s ID
and the hyperlink request ID.

The second page server sends the hyperlink request ID and application ID to the first page
server to obtain the corresponding user ID and printer ID 62. The first page server rejects the request
if the hyperlink request has expired or is for a different application.

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

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

application to establish a transaction-specific context for the hyperlink activation.
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5.2 HYPERLI NK ACTI VATI ON PROTOCCL A preferred enbodi ment of a hyperlink
activation protocol is shown in Figure 45. Wen a user clicks on a netpage
wi th a netpage pen, the pen communicates the click to the nearest netpage
printer 601. The click identifies the page and a | ocation on the page. The
printer already knows the ID 61 of the pen fromthe pen connection
protocol. The printer determ nes, via the DNS, the network address of the
page server 10a handling the particulgr page 1D 50. The address may
already be in its cache if the user has recently interacted wth the same
age. The printen, r s the R inter 1D.6 t he page
II[)Dgand cl Pck Ioéa%%er{l& %Qﬁ[r% aélaeé aléerl\‘?el# ahl”ﬁrequlrexw;mg%urwv%?et EoE R e page
descri pti obPe5 sergetsadsopta dhe o apch@%hwghﬁ?ﬂﬁpﬂ@ﬂ@mﬁ’ frets ﬂw\ﬁkﬂlS@MlOP PRTYSE
elenent's ZDtBthﬁSnotiufst tﬁdbyerllﬁlﬂﬁre@l)ﬁdﬁlé td ﬁl@l&nmbutM@QDtdQ@orfe%oﬁa{@% 'npUt

elenent is,a eI ene t. 844 e server then
associ at ed"83 %/agla i on IﬂB hy! Q I& u%eﬁtml Iﬁh%jg g ST h %app&}?aﬁ‘mf he DNS,
t he net wor Rlogihd the seplicptiort th estahjighlajvesatriecific cwatexnt & the beilinigactivadorappl i cati on 71.

The page sgsver yaRSwAtie: RdchiRol Pré@coPt ai N t he corresponding user I D 60
fromthe registrgtion server 11, and then allocates a gl obally unique

hyper | i nk request™F? BST SRE tiPieee 2aetrags yih p nemmess %ﬁu@%?"'“gg‘ﬂm“‘ﬁqﬂ'és " perl i nk
request cl smke tdiha geagesnnetpags hrdnpan. ﬁhmstﬁkgmnaﬁe@&epagaendmﬁrohthakagerequest records
the 1Ds of the r%&}&%ﬁ@%p@md@rﬁsm té@ﬁsigg fm%éagdf;&kshhﬁk

hyperlink instance 862. The page server en sen own serv
the hyperl f°ﬁ}P?pF¥dﬂ'ée§ﬂo‘PI§‘euﬁ‘ﬁ]d”the link | D to the appl ication. The
application proddoesgasdespaisie ﬁ@fumpﬁoneﬁcle@nﬂddng theOpagddIl} 4ndalkbteiars peci fi c
| ogi c, a”@m&ﬁh&k ﬂéne%t %ﬁé%e?gnlyl th %r%k mtgrsec@nAsl l%ll?%et{ler rﬁmt ng)ol élengegelp a sends

t he docunent to t age serv ponsi cunment™s newly
al | ocat ed 18, elfiéb?efhﬁé"‘}‘o’ewwpt’%tP@HH@é‘t‘ihﬁ‘@X‘ﬁalééd‘géﬁl%r s ID and the

hyper | i nk I’eqUGSMﬂbﬁpeHﬁ&f&ﬁﬁﬁﬁdmﬁlﬁ@&w&ﬁﬂﬁ&&t t&QnQSpng%rﬁywshhd}}‘én mequest 1D
and applic e Senyer to in, the carresponding
user ID an%dprl teré ?tB reg 'Pa%grt Servaeré J& e reE%é L}Pe regiite %?neaer‘% i f
t he hyper| 1dPH@ﬁ?Sé’éﬂJJé%“tC°fF?&§m<b§€¢P ﬂ’eﬁeﬂo@dlusesﬂmﬂseas @iﬁﬂléqteérh@ndapmglr@éﬂﬁéh The

second page nﬁ@ﬁr‘e!t&lie s@bllcd Sah RS HHQGEIRAL. & RS LaNGR4 @iadu&k@sge telxpgle Ristrdtih Ur NS the
newy allocated ete docunent to

tion,
"Ce un dataadeeml e G TR SR LA 2= e TPTh e D g e
request i ngofgheitest &1d. The hyperlink instance may include a neani ngf ul

transacti ogigl D S8ienhfurERERRCcARNPRONSoL! | 'St page server includes the
transaction ID igﬁthe ﬁssag sent to the ag}gl ication. This allows the

appl i cation to eSTHBIE 8 KA ALLT sSSP ierEentatent st S4hEonYper 1 i nk
acti vat i onpagNRABSE S 436 S bifokt foehelvigpamd fishks digglink. es a user alias, i.e. its

"alias required” sgtdth g@atoanacawgme ﬁong&tﬁe%ﬁuhé ﬁad m@@%@sew M6k m%%aﬁs bot h

t he penID61 andthe_ per | | 1 cation regi stration
server 111 8! 8t %y ﬁenﬁﬁs S}'?Jfg% t°t fﬁ% rft&ss Fiog peresg i efgfpﬁﬁé?aﬁgu tlfoalth@ncbethe | D but
al so t he adpplastidnlID 6bHasedtatee sfiothelforngoftvanich the signature field is part, as well as the form ID

56 and the current data content of the form. The registration server identifies the user corresponding

| D 53,

to the pen, and uses the user’s dynamic signature biometric 818 to verify the strokes as the user’s
signature. Once it has verified the signature, the registration server uses the application ID 64 and
user ID 60 to identify the user’s application-specific private signature key. It then uses the key to
generate a digital signature of the form data, and returns the digital signature to the requesting page
server. The page server assigns the digital signature to the signature field and sets the associated
form’s status to frozen.

The digital signature includes the alias ID 65 of the corresponding user. This allows a
single form to capture multiple users® signatures.
5.5 FORM SUBMISSION PROTOCOL

A preferred embodiment of a form submission protocol is shown in Figure 46.
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the application ID and the user ID. It includes the alias ID in the nessage
sent to the application, allowing the application to establish a
user-specific context for the hyperlink activation. 5.3 HANDWRI TI NG

RECOGNI TI ON PROTOCOL When a user draws a stroke on a netpage with a netpage
pen, the pen communicates the stroke to the nearest netpage printer. The
stroke identifies the page and a path on the page. The printer forwards the
pen 1D 61, its own printer ID 62, the ggage I D 50 and stroke path to the
page server 10 in the usual way. The page server |oads the page description
S identified by the |.D.and det nt s gone 58,
if any, the stroEe |§r2 elrsssl%lc g utﬁ‘lmnn}lgypf’r%k?cel ag‘?/"ar% nff)’g rqlae?% %I s a
text fiel dd@@?@‘,mﬁqﬁi@ﬂéég@ﬂsse@v@ﬂnaf'ﬁ?)@ﬁsiéltimﬁe stroke to the text field's
digital ink. Aft e{macapeeafiaqamql@p&mqﬁé Mhdrlinkl 2Btivhia neQRR set vf e pde8¥dvet i el d,

t he page s pen nd| strokes_.to_th

registrati gJ g’éra’i’/pzlfglfnf ]}]fagst‘) ?Waﬁrfa Ifng[P 5%1"1“1 ?tas‘fofltﬁli.’ti‘)&&fe ?EP-SE‘PG

i denti f i esfoherngemysigratesiriddhadghetapplicdtion mﬁes eaqhdnmtsfesﬁabdilne theshias'IR 65

accurnul at eghsJaaR@ Wi fnb 0@reiPRalRle B2 sighfurk MHdbRELE % e RS MLS AT ARIW | tT en
text. Once_ it has converted the strokes to tex the registration server
returns t hE°FELPYS*PHd r equesti ng page server. The page server appends the
text to th&6text CommssioN BAvMENEPRGCO | el d. 5.4 SI GNATURE VERI FI CATI ON
PROTOCOL Assumi NG J Aol BdhinGh SFER 036, 2O G0 b 0% S bR kS dRLST Sects is a
signature field 85Pg 8?1 glget server 0‘%33,1lﬁ e‘ﬁms t he stroliée&zlo t he
signature field & dﬁ‘d'”rcf”&’f“e"r‘%l?n"“ﬂ&”&eé'is f%lesp?’é‘iilcﬁﬂm&f“’qsn‘a@t s ipexpblf frophan zone of
t he si gnat appkcafidnedrabidet oe nﬂﬂgﬁarSﬁbhbﬁﬁhrﬁ@m&anTsd&ﬁonp&m salIeDcﬁﬂ:maﬂshstoheeependl ng

strokes to t 11 f 0 nds t he
applicati oar??ilrlgn%ﬁ 525%?%%%553) aIS'Oh arb%n o ﬁ&?{m%wte) ﬂéel prové eﬁ?é’g?i eld is

part, as welertas the formID 56 and the current data content of the form
The reﬂi strati onTseeﬁyysermmrek@aatiﬂismgﬁeh@o W55 &k E@ﬁﬂemicﬁmt ﬁ&@thtefa@gepen, and
uses t e uge m i gnat ur onetric..818 to.ve strokes as
the user's™? ﬁc‘atsonaf%{m} gr..ﬁf.)ﬁeé%mfrf%ﬁgéo t\E}er eaﬁhiaﬁoen NI folbr(ye ﬁ%‘“ﬁ’é‘ﬁ. stration
server use%onzﬁesoar;smpphmqn@mwde7elzltodmnnters:emdpr|j260 to identi fy the user's

appl i c?tl on- spec iThd thre@ bpptictkien r%ée@@ﬂﬁé‘ﬂyﬁerkxﬁ(\fequés&Iﬂme/'%%gegsepvgtelﬁw:l alpt |
ener at e nar ur returns e Ita
O e s o pEe i HRRR R Rrsliea o Bakh . Witk B siterb Ep R moedt 8 Frsftbh o

di gital sigynat amplication piaddes,i i satiuthe appliedtidn aredidgetrslittth cheagignali meeeskrvef or m s
status to ttaée@%%th tﬁéu%ﬁgmgar&{aéstﬁj FRATaE servws‘és%%ehm rédhds@H 1 Qe@é, @f the

correspondln is allows a 'sing formfq capture nmulti eusers

si gnat ur es®™"%? EIBRI‘SEr o ’Pﬁﬁfledbif eﬁ“b?%‘?%‘??“eﬁ”@nﬂdﬁﬁe%n‘f" °a form
subm ssi o rlsommpplmdiom[@ 64.iewnn senve DY and 45 hypeNiERBG st T rdeBiratios sHet SSi oN
occurs Vi 8 @k ganbséaﬁrng lqﬂ,hcaas& ﬂrmfe; -Ocouils2?. Meo ;fm%gés%pgﬁaﬁmpgr&;&&?ol

defined in Secti sone _formspec] f
If the application prowder needs to credit the pnnter prowder it sends the printer provider

credit to the original page server together with the hyperlink request ID. The page server uses the
hyperlink request ID to identify the printer, and sends the credit on to the relevant registration server
together with the printer ID. The registration server credits the corresponding printer provider account
814.

The source application provider is optionally notified of the identity of the target
application provider, and the printer provider of the identity of the source application provider.
6. NETPAGE PEN DESCRIPTION
6.1 PEN MECHANICS

Referring to Figures 8 and 9, the pen, generally designated by reference numeral 101,
includes a housing 102 in the form of a plastics moulding having walls 103 defining an interior space
104 for mounting the pen components. The pen top 105 is in operation rotatably mounted at one end

106 of the housing 102, A semi-transparent cover 107 is secured to the opposite end 108 of the
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In the case of a form hyperlink, the hyperlink activation nmessage sent by
the page server 10 to the application 71 also contains the formID 56 and
the current data content of the form If the formcontains any signature
fields, then the application verifies each one by extracting the alias ID
65 associated with the corresponding digital signature and obtaining the
corresponding certificate from the registration server 11. 5.6 COVW SSI ON
PAYMENT PROTOCOL A preferred enbodi nersp of a comm ssion paynent protocol is
shown in Figure 47. In an e-conmerce environnment, fees and connissions may

be payabl e ati o er to..a i sher. on C|IC roughs,
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e target_ applicati roovid n Q. t he sour
appl i cati ofi “pt O%Poétéoﬂl I%B’ th pr%’emsplﬁfﬁ ?‘541 E‘P %amé’ﬁ‘a? "‘}’%%ﬁ t“ﬂ%‘“é‘cfﬂ??‘?%‘mg‘ﬁ%l i cation
provi der 74§ lﬁbfm i the rtally 10 rof the dheysing 202. Phwedit artgped 1 R2pip nbweddi belind beei ves

the hyper | jgkaih d@ﬁﬁz&ﬁ;ﬁtud Rithih B H4RS mg&rmﬁslisosumﬁaﬁsng DEpert¥PBEA LK 1S
first actiyate Ipﬁs descr.i bed.in gl?tlon . 2. \When the target L&pllcatlon

needs to cPRH'T LHE TTEEFRT DI R Fgiest WI igedydingjcprrespondias iR ipAdt | cat i on
provi der cHeédite meial chéhgieco i 14gs mabvapla gendirinkeprridgogplbdanent Wi t h t he hyperl i nk

request ID. The agg?maﬁgd%mmrtﬁlbm%io}%r B%‘éf, nd B9l fy the

source application, and sends credit e relevant registration
server 11 2oisgwtifiais i pRueden ﬂ’§(§'ﬁ’f ReB é‘ﬁpﬁeééﬂlﬁ bﬁD L }§ ipmountad gt huiep sBthg/er | D
53, and t henhylferdobddt-arafirestiliey.D. The registration server credits the
correspondi ng ap 0 vi der nt 827, .1t also notifie the
application pr ov%ee&%%no erﬁé Bth gslalné’gutm?%%% Eo“\’/‘.pa“ea“dr"i'se%a"“ r?arklc%' (%”t

printer prigypaeatides Seridail H@ a}?f’ri' ﬁi’ll!ﬁrlzﬁr%tblsﬂbl? nibd P bt opndedtside bbﬁlli‘gl naI

page ser Vexfutﬂixﬂ:geﬁohﬁxfg 100 tHthdr B u:hty:ﬂ&fdkd K1 10 He sliud &b 12Tha Ha%&eglﬁﬁ)ﬁ/@d uses
the hypertlhro%ﬁlgl open %9?%2 ofl%e mieta, en%\;)gelcg }/14t hef)tgrc!nr(])tfﬁlr HentatPPelogeQ S he redit on

to the rele ration se TREFC T The
regi strat i ks I%B\Pefi 1drageinquated pethgink P@@Qﬁn’dﬁ eyl yarusI2@ respaetinetyd drrotataido unt

8 f14t hTh te Sdahlfbﬁleel amk geel?&d 19 Fhe REOYH HBIin bp%raeman@ El?dnée}[d tmzatefme%gmﬂfn]g th?nh| dentity
0 e tar catio rOVI er rin ovi der q e

i dentity o 1hlcgzgls Ureé cé'BB?ﬁf) E)frao{;‘?td‘é‘?m '% WﬂE%A%éheFféﬁ BESCEPTI ON

6.1 PEN VEOHeisQS7 Rulf 1B prongtmgcfroﬁl sfjder blocl8 1ahehddi24 fiheitipe the cgeser 261 gn

desi gnat ectoéae{onroet@rcaﬂ 6l wzealakhd&%cks 128Gk YheR0ve MBS 1o e LR, aoqarJJJa{e form of
a plastics tgo n aw%? \A%-I-lﬁ 103 defi ni nglzan interior space 104 for
nmounti ng tH erg’é GRETYE mbpRL o diroughythe hle a2 an themelal epdpideq Hl4r Thegemp| y
nount ed at100has tesedtated Fopadtiot. Be tinonpshargp 100 Brough Fe pepst theahspanent: cover 107 i s

secured ta the oppAshs iy 19,108 of the NPAO085-SG 50 housing 102. The cover

107 is also of moul ded plastics, and is formed from sem -transparent
material ° Ink cartridge 118 nib 119 out; and

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

A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the
housing 102. The second flex PCB 129 mounts an infrared LED 131 for providing infrared radiation
for projection onto the surface. An image sensor 132 is provided mounted on the second flex PCB
129 for receiving reflected radiation from the surface. The second flex PCB 129 also mounts a radio
frequency chip 133, which includes an RF transmitter and RF receiver, and a controller chip 134 for
conirolling operation of the pen 101. An optics block 135 (formed from moulded clear plastics) sits
within the cover 107 and projects an infrared beam onto the surface and receives images onto the
image sensor 132, Power supply wires 136 connect the components on the second flex PCB 129 to
battery contacts 137 which are mounted within the cam barrel 125, A terminal 138 conmects to the
battery contacts 137 and the cam barrel 125. A three volt rechargeable battery 139 sits within the cam

barrel 125 in contact with the battery contacts. An induction charging coil 140 is mounted about the
NPAO85-SG



in order to enable the user to view the status of the LED nounted wthin

t he housing 102. The cover 107 includes a main part 109 which
substantially surrounds the end 108 of the housing 102 and a projecting
portion 110 which projects back fromthe main part 109 and fits within a
corresponding slot I I | formed in the walls 103 of the housing 102. A
radi o antenna 112 i s nounted behind the projecting portion 110, within the
housi ng 102. Screw threads 113 surroursdi ng an aperture 1 13A on the cover
107 are arranged to receive a netal end piece 114, including corresponding

screw t hr eadsq nddfes 1368 e%EGQl:chﬁQgg cﬂ{tl%%gﬁe;}lﬁ9 Ivé idafe BBy q&%! COL&) ﬂe%%gl b2 i nk

cartridge repl acenent cover Is atri-color
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i nk pen and non- mar en cartrl nib 119
and a styl Iﬁ]g%zt? It f‘q*F°§ﬂlglrt@§mﬁlaeHRI~@P 14} sia sflgpiare otshera) myu@qd@e thewfidehi n t he
housi ng 10&ockEi2B Berize.he ink cartridge nib 119 or the stylus nib 121 can be
brought forward [0 122 of ece 11

RIE ertgléllg pi%@gpﬁgﬂq-'l are prov;dec# ards tLean(SIgE 05?‘?&? l?)% P are

rotation of the spectirve s

mount ed t st é“HPWR the aent 101, deykton 10§ a’amﬁclsdegla ¢lip 1‘122f©r chm@gpm 108 Itoya pogket. ot at abl e
cam barreled25 i pexpeNtR6Aek 0 the pen top 105 in operation and arranged to
rotate therevmth The 125 . includes a cam 126 in the formof a

m barr el
slot within the w8 @g %eﬂéo SEFARES heghosition, of, itse g (s5ius % 137ordpy 128
proj ect i ngraftidgemis |11 &y inpgng kis the 2Gragd ehedi@uah, fni dreawif tha isnfatehie teaivingy oftthel26. On
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states ar thtor%y,{mlé@ed]t%%e%&e&% out; Ink cartridge 118 nib 119 out; and
Nei t her ink cartridge 118 nib 119 out nor stylus 120 nib 121 out. A second

flex PCB 129, isUHbHAtEEFGHPAAS acerrsiizbe el ra tpmgut b digitalink datayi t hi n
the housi(nbictlid horypledfos eo0inchnd deKagRﬂB' eﬁ%&nmahuﬂﬁaslo@mo m&ﬁoh@ﬁtﬁg sylstElD 131 for

providing infr ar@qendf.gecdiﬂeﬁgs if? Py ogr r{% gér%ﬁet&%%l %‘Ela?a Sosmi agaactem formedl mage

sensor 132 is provi nmount e n 'seco f'ot recei vi ng
refl ect ed WVaaiHstrend H1ipayen hef range (it inkdsia 1@3@@9@@1}1@;@ POB 0L #e peh 4@ nounts a

radi o fr egt@nciychald %uﬂ&?axraﬂﬂﬂi ﬁhtoteﬂ@xtﬂdﬁ&da&ﬁor@ﬁpr&{uﬁﬂﬁﬁli thiitesHR dleFE
receiver, and ‘?“nﬁ %ac% % Jtegr controlling operation of the pen

101. An opt| CS romnoul ded clear plastics) sits wthin
the cover 107 anﬁle;ﬁ?féljo%%?lsp h’ﬁlﬁ mfunigd enthdheseami Sext REB 3@ ingkerremtd .- Bipek ecei ves

i mages ontigs dihre dxagrmgﬁsh%ﬁ{gsi@ﬁmrl 3etail (ROWBLiecBERPILY coMrb18Schib364. @%ﬂx@ Q%lsot Ee
| Ch are

conponent s, on t he 29 to ntacts
mount ed Wi TR’ repfeﬁeag%’%ogtge 1%1?%%1;11% &Amf‘@f?ﬁs?f %% ‘i?l@é“ '&"g‘ﬁ FaBE R HotReR pattery
cont act s ¥bmingtieh ItFRRI3¢.dlm IR fargeatnsd 26D 143, bivktiedforyodetsorphothdisdgesdl e battery 139

sits wi thin the gapn BaORE ck? B4l iy aﬁ&olmgtaaocwe& 199%@&4/6 &%%t s. An

i nduction char L g %0|I 140 i's nounted about th A085- S
exchang€ of data between components of the controller chip 134, Flash memory 147 and a 512 KB

DRAM 148 are also included. An analog-to-digital converter 149 is arranged to convert the analog
signal from the force sensor photodiode 144 to a digital signal.

An image sensor imterface 152 interfaces with the image sensor 132. A transceiver
controller 153 and base band circuit 154 are also included to interface with the RF chip 133 which
includes an RF circuit 155 and RF resonators and inductors 156 connected to the antenna 112,

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

medium-performance (~40MHz} general-purpose RISC processor,
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second flex PCB 129 to enable recharging of the battery 139 via induction.
The second flex PCB 129 also nounts an infrared LED 143 and infrared

phot odi ode 144 for detecting displacenent in the cam barrel 125 when
either the stylus 120 or the ink cartridge 118 is used for witing, in
order to enable a determnation of the force being applied to the surface
by the pen nib 119 or stylus nib 121. The IR photodi ode 144 detects |ight
fromthe IR LED 143 via reflectors (nofp shown) nounted on the slider

bl ocks 123 and 124 Rubber grip pads 141 and 142 are provided towards the
end 108 of the h o] ISt | 105
al so incl udes H}? zf%’glegé dlglfal?%ransceng c 11[1) glffotfraifspewer conjﬁ’ﬁlletr nl%?: PEN
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architectuf conty [.C 134
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and the fOJgﬁﬂmﬁlaﬁSlQr phot odi ode 144. The pen controller chip 134 includes a
controlling process 146, enabl es t he e of  dat et ween
conponents of thg1 %oanfm%'ﬁ %‘?%Oilﬁ'lelﬁ thesnpn “lff”g%rhteshaé‘r%‘? q%ﬁi‘ ﬁ‘}‘jlaﬁmé?‘ERkB DRAM
148 are al lgtgrfaChtorsJdeng@mqmanrawgglw@a@asgmf@hOC@MEmmpr 149 is arranged to
convert the anal gga ﬁmnaqaboalrnw b0 Ged WICRAKRNS Yair RAGHADLAIGocdiddmbi s @

digital SI nal 3\% E]?ag se or |nterf%§e 152 interfaces wth the | nmage
sensor Hougted fn @?ne ‘h‘fef‘é?ll B> e acelfampas POBmate et Here 9 are
al so i ncI ulbaudlghoet onthiteer f ace with the RF chip 133 which includes an RF

circuit 155 and E%Ee5r§§%agf%sac@u¢mﬂe@g%9;b@e@%mslén@o&ﬁ@hgmh%qm& P01t H%e gl enna
112. The controllin rocessor 145 captures and decodes l'ocation data from

tags from Pefien wiknut r&%@m\? itasufare loraiigyaess llRuiye thy dosation g tp B¢ wplpdatpdee sensor
phot odi oderat4Ekch lo@ridn tad 1D chitten ifdDsfy ki Ghject dfIrkerasnelthdrdhn a pbilioh amak &ifsface.

short - rangg, LagpQ &c??l_ﬁﬂié&l FE MMM bS8 O b LANREELIEE deitpe bl © 2

medi um per f or mranc enera Pur pos roces - SG
of each location tag within the area of the input element can direcily 1dent1fy the input element.

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

Since the starting position of the stroke is not known, only relative positions within a
stroke are calculated. Aithough position integration accumulates errors in the sensed acceleration,
accelerometers typically have high resolution, and the time duration of a stroke, over which errors
accumulate, is short.

7. NETPAGE PRINTER DESCRIPTION
7.1 PRINTER MECHANICS

The verticaliy-mounted netpage wallprinter 601 is shown fully assembled in Figure 11. It
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52 The processor 145, digital transceiver conmponents (transceiver
controller 153 and baseband circuit 154), inmage sensor interface 152,
flash nenory 147 and 512YB DRAM 148 are integrated in a single controller
ASI C. Anal og RF components (RF circuit 155 and RF resonators and inductors
156) are provided in the separate RF chip. The inmage sensor is a 215x215

pi xel CCD (such a sensor is produced by Matsushita Electronic Corporation,
and is described in a paper by ltakurasz K T Nobusada, N Ckusenya, R
Nagayoshi, and M Ozaki, "A | mm 50k-Pixel IT CCD I mage Sensor for Mniature
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stroke is di])@&snig ﬁkQHM&,seqﬁléHth cbﬂg&ﬁﬁdﬁ%leﬂg)ﬁb ttla@ASpadr bith. Wh@pap&tﬁﬁpﬁgra% €nto
cal cul at edy fAI

tion |nte atlo es errors in the sensed
accel erat i Oh. I1Icltce e?“ée%g% mtegralt %/owe P‘f’k'“prf%&és é%g]‘yll} © Sl U PEHT ISREP he ti e
duration of04ss ssaspcyied fulidhleed prigiinacdpmaencoy: §1xat9[e @mmlbch%neultauesusyh@ pitl dryihg iNETPAGE
PRI NTER DE&CIRbARZI e ble imé. PRI NTER MECHANI CS The verti cal I y- nount ed net page
wal | printer 601 |r§e shown fU|ﬁ|,Q’ assenbled in Fi %lrjre 11,

paper exits the firdt Memjet™ print engine 602 through a set of powered exit spike

wheels (aligned along the straight paper path), which act against a rubberized roller. These spike
wheels contact the *wet” printed 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 {ibrous 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 ghie
wheel, which absorbs adhesive by capillary action through radial holes. A molded housing 682
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NPA085- SG 53 prints netpages on Letter/ A4 sized nmedia using dupl exed 8Vv2"
Mem et TM print engi nes 602 and 603, as shown in Figures 12 and 12a. It
uses a straight paper path with the paper 604 passing through the dupl exed
print engines 602 and 603 which print both sides of a sheet sinultaneously,
in full color and wth full bleed. An integral binding assenbly 605
applies a strip of glue along one edge of each printed sheet, allowing it
to adhere to the previous sheet when pgessed against it. This creates a
final bound docunent 618 which can range in thickness fromone sheet to
several hupdre heets. .The repl.aceahle ink .cartridge 627, sho in Figure
13 coupl ed™ W Stf‘ %%uedﬁlﬁ?’e“%gﬁn oAt ﬁ%éarﬁrﬁ?thﬂévs‘),tm Sé%“ﬁ’ g‘ﬁ?ﬂ%‘%iﬁ"&g 03%9%& s for
storing fixastfaghed tothivestdl hracketand hingeamyt sidvrvays rethen the/zestlobihe askimblyl673 antdust nf r ar ed
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mcro air filte nt er csvm.ttpyan air e printer via a

a unp 638 inside ft
hose 639. ‘PHIE C8iedlrsamely ﬁ%teg?cgff A the ﬁ}“et‘ﬁlf%blﬂgﬁﬁ?a%ﬁém?"d“%r event ingress
of mcro particl és tershgt 6(epatvnipettie\hpr st hemadsly 330 adifasiehis appijit to 0 her wi se

clog the pydiRhiREAGs M EBHERe BVt doRGH PR Y adclienBial it kiidhdsfirediduiiiio t he
cartridge, .the operational life of the filter is’effectively linked to the

life of thB°RRIRE2EYRY CPhe ink cartridge is a fully recyclable product
with a capagity PentgreontrrageredrtHgECiurg 3000 pages (1500 sheets). Referring

to Figure 12, thqrggggpg%e@tﬁ%emga &ﬁs%lg-owpcgn%llﬁgrppé%m% % fg%gyﬁig%ﬁlgc?s the

top sheet direct ] media tray past a paper serisor e first
print engi Helidpstalipd setrerk ieifrenedile §8nt edPVraRFEiNe HEceres M5ty 7Bhe t wo
Menj et TM phasdbindedigiin®e®, BB 2irand756,0:d dMFeresthdistt asll infucRR 759}9|&ﬁﬂi irR@r inkgd | NE
sequenti al fi i | ang, t he strai er The r 604 is

dr gwn i nt oprgct%%%r(g#’?gtgﬁsgg?’?\dfl ol eé‘%dg?nr?eenéﬁlﬁ C%@Ql{eﬁf’g’% 4t ?&%’?ﬁ%rnée °§?B§Eaﬁ‘g rollers
626. The ptdfR ISERANNY 7o Hlastigd mffigusdper 604 is sensed and full bl eed
printing comrencere comirofidlel pédessdst HafdleR loSiBmnkcHfktn tvaRaRUSIYort @ AaCwith MdaNg 1 N

602 ¢ hr oughiReRF-SrghlPan? S pOPBEmR A, SRl PR Rt B 1t st £ ot gt
paper pat hipeds pitlj spivheguires thy RIHBEPsT 5T endlpentiepgint cowtoliay 760 Thewestsgfiakediumheel s
contact t hesfoMahice phelalfugdseShibhae@ssa SheCOitfoliy Brotetof BRUohRGi SRSk A04 1 ntoO

t he second MenjetTM Qrk%t .engi ne 903.1 Ref?e;rrl ng to Figures 12 and 12a, the
paper 604 PELTEL ©pEFT V&FB’?%‘?EEG BP#KEs 3figi nes 602 and 603 into the

bi nder assenbly BB5RIPTREPp rastatze ding ageppasses dsetpientoathp omesze drispi’ ke wheel

axl e 670 Wirbfsstl fabDioRthe FRMRRAN dnaihohifiic:ARGn &N i { th spike
wheel s and aBrrSDSnEI;r?%aﬂy acEti on gzlz' ue 0whélel %%é&ngg?g@gg%gg}ﬁ%%}g@ssenbl y

673 i s noufiteiged Yemichprrinhead dphpre! Bredbk aovartiraees negmingte)aHs dereederinbr war d t o
i nterface aspihdcohttie pie baidsidX bfa steélliniltaneg8BT S by action of a canmshaft. A
separate .m)t or p &?ste% Ellllﬂ% ecansclgﬂ{o?}'ér 7-EE|ae 09| éfsem\éwgz?%l traspsoﬁrgbcl XmGZnSs Gonsi st s
of a partially hollow axl e W ih a rotating: PESURTNG ForoTsE Bt ue
suppl y hostagscopipnsHen 1ie thepmasterdA thinf§@ang 2 inkPhrirideeR4 ehil6789. connects to a
glue wheel, whi ch RBEOcRSIIR RS ¥anddy 6B AP habifrwae tiir®Bth R IpRIeGhor eI al
holes. A neBll &I:g BSlbsoflg’? ,iaQ 'gellqg gonﬁguration data. This is copied to main memory 657 at boot time.
The processor 750, DSPs 757, and digital transceiver components (transceiver controller
753 and baseband circuit 754) are integrated in a single controller ASIC 656. Analog RF components
(RF circuit 755 and RF resonators and inductors 756) are provided in a separate RF chip 762, The
network interface module 625 is separate, since netpage printers allow the network connection to be
factory-selected or field-selected. Flash memory 658 and the 2x256Mbit (64MB) DRAM 657 is also
off-chip. The print engine controllers 760 are provided in separate ASICs.
A variety of network interface modules 625 are provided, each providing a netpage

network interface 751 and optionally a local computer or network interface 752. Netpage network

Internet interfaces include POTS modems, Hybrid Fiber-Coax (HFC) cable modems, ISDN modems,
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NPA085- SG 54 surrounds the glue wheel, with an opening at the front.
Pivoting side noldings and sprung outer doors are attached to the netal
bracket and hi nge out sideways when the rest of the assenbly 673 is thrust
forward. This action exposes the glue wheel through the front of the nol ded
housi ng 682. Tension springs close the assenbly and effectively cap the
gl ue wheel during periods of inactivity. As the sheet 604 passes into the
gl ue wheel assenbly 673, adhesive is agplied to one vertical edge on the
front side (apart fromthe first sheet of a docunent) as it is transported
down into i_ndi ssenbly R ARCHI TECTURE
The net pag%éLp?l? nt e Sat@%ﬁﬁ Forter é’%ﬁlg?nsdtng’gg?ne %Lﬁ%l ]eﬁ%e FEEESE C?F“F750 a
factory-i nweéﬁsf‘fle@llom(“fh%tr@wqemtﬁ él0¢ﬂém’fexf@t=&/\39fr1¢de B2 8 Hlomallvhmbe). 0IBRXELT a radi o

transcei vegnd (IbERRsSE einvad:, @mhﬂ@dﬂm 0,fBBE 13@8@@&@@51 akd Veeibhistemérathe HREe CI T CUi t
755, and RF r sonat

i nductors. 75 rocessor
(o P) Dottt B B et ien SoRbRaF B e bl tracts o1 aeh
menory 658netvaﬂdnte@%@nb¢ usBRAMe B8 Fage aswdrk inteficeat ed in Figure 14. The

control ling procegsgkio HﬁBéilvﬁ%S%&HﬁhL&ieQ@éh%u%&&aéﬁﬁM@ﬁ%% %m;aﬁy@s@&i Wi th
|l ocal wireles netg)age pens 101, senses the p button , controls the

user i nt er'PaCBlesrplerhgies a5 ghoraliyly in fheaplicenssd? é%%ﬁ?"éﬁ‘? %’ée“‘fﬁfém‘i‘?F'Fﬂ‘ESPs 757
and print @N) beadcaoidtused reency GOppirlgt and CiaBisish Setadtion tdTpMvidMintgRih@mRANCE
gener al - purposSE.Leroprocessor. The controlling processor 750 conmuni cates
with the print engine controllers 760 via a high-speed serial bus 659. The
RI P DSPs rast eri ¥ Biifter copinlers ertigualfe iere@epichen Gl oDath dsseeintion fEDH} i nt er
conpr essednpdge firQedeBing dEaC‘EQuﬁﬂ’edl’Tlﬁ'orEIdghdae sizP A mﬂ)algebarn@@gamdﬁ  altghhdtiRer s and
prints pagg ass et Im print head. 350 in & time
(i.e. at 03%?'§u mégnm&IM% 3 qf %hp?exe&ecm ??mw%%bwﬁb co?¥rollers
print bot Wogﬁﬂ@éﬂ?ﬁagﬁpegﬁheet si mul taneousl y. The master print engine

control |l er7.Z60a ReEsvERRATTONANS PRAPRE transport and nonitors ink usage in

conj uncti on vvlthth mast e ip 665 and the ink cartrid chip 761.
The printer cont ro‘iel%%rmam I?rfceg?? ﬁr@ﬁﬁ%rr?ce%gl@n 67“%%‘1 @’?\goc%?nt ?/\%ﬁggg?'og@ aﬂ‘gt h the
processor PrEQebjcotpdl rory ¢he BIGFepriFSRIY spftvappednithe DSPEWAS | gur ati on data. This is

copied to main NMeRDHIPs 6577ra§&nzb@&ﬁ phde r&empt@@ndmoﬁ&@s%wras?eﬁ%d P imagko 7, and
digital tr nscel ver co rhts trapnsceiver control 3 and baseband

circuit 754%F "FEPPIERG e §ies BHLR gemey Kgl Sti“ 5YARdPdy RF
conponent sbala(ldélinﬁnptGdIHPs 18%5 Bt gaoll DRF rseswnateras mpd ThUiRstcar dwals 69 kar e
provi ded Iﬁsﬁ;&@ﬂp&@&aﬁy RELGRERsiBa pa%éa &nhlﬁgsn\éﬁf K gtd;léd% hac8y. mgwa@%pzs i's

separate, since ne rinters a e network connection to

fact or y- sePi¥dpdyo B?te“flglé’lp&o@épéﬁltzétﬂm “EfLRHPTRRREPY dsYBEnd t he 2x256Mbi t
(64MB) DRAM 657 Watealagregia fir thdrpgae debbrpti@r drdifasi@agl the cofmtredlitieh bi-ldeD ar e
provi ded i r 625 are
ot ovi dod, 'Saap RAEL To s ol s st s b PEG ST RiRR 27, 01
| ocal conpR##eP2%r network interface 752. Netpage network |nternet
interfaces inclutle ilfS (/) dasasof tdydinicd pdgk Rettaifsqaded bifas teakhlaaiepmgens, | SDN
nodens,

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
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

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
NPAOR5-SG



NPA085- SG 55 DSL nodens, satellite transceivers, current and

next -generation cel lul ar tel ephone transceivers, and wreless |ocal |oop
(WLL) transceivers. Local interfaces include | EEE 1284 (parallel port),
10Base-T and 100Base-T Ethernet, USB and USB 2.0, |EEE 1394 (Firewire),
and various energing hone networking interfaces. If an Internet connection
is available on the | ocal network, then the local network interface can be
used as the netpage network interface.ssThe radi o transceiver 753

comuni cates in the unlicensed 900MHz band nornally used by cordl ess

t el ephones ern ustrial,
scientifice dc)dﬁmm"’l 'éa F‘% %uﬁ%mmae,rfa efnteéMﬁg%S"‘/A#gppi ng and

col l'i si on detect Thﬂpmbﬂnslp@wd‘élet %@epﬂfrmsem@@ublp bfered ormgn Ve pepageThe
printer coletde@tntoammtvsmatﬂemlgh @ﬁe@c[ tegttqtt&sc@m fﬂé mmlgty Raka fgeslg&t@t ion

(1rDA) e receivin ata "squirt rom devi ces such

net page ca’%‘ﬂﬂ% I7ﬁ§)%ﬁqPﬁf@é?ﬂ’éﬁ#\?@“nté?%’gd?‘w@ﬁ?p‘p?ﬁ% Ors it rage %’i‘%@@s}‘[“he | r DA
interface ﬂrmnngshopdgewaﬂtgéedmmmwmmmrmd:Isulosdmit ably configured netpage
pens. 7.2.1 RASTER £4T %\‘oﬁhpplﬁ’éﬂhé\@p%!ﬁsgﬂ%)tﬂﬁ%ﬁ@k& Q6 SHRAL cfA%k has

received and verified t docunent's wg) éouts an page objects, it
runs the aPBF&RErS(E 79 Pe Somp hbsreoppres laiglayer, prlgerdespiet 78Xty bist er i ze
each page ldebtisdagithgiayeamdordioripniess folaat defisdied sezdd 12p06n bAAGE The sdddgd Mai N

processor 0k @@9@ BR IRIRP E KRB al TS el N ol RIS biicl 1 B1a8 ‘g' §@f way to

| oad- bal ance Isto rasterize a separate page.
The DSPs cih reatrlmy@ leb’@ GA¥K laysysie ggspitant Bifevelr GYYKHIRydon dpty s bubiered and er i zed

pages can, fofnﬁu@qttesﬂlfor pR&ing bOhE MehfRmBiNRe 4 350 B § sct b 1AL B8 %rs. B ¥rhegads to

potentiall 0 DSP ut.ilizgtjo er|2| short docunent s.

et or mar k a8 B i R Ehf DRART Jof B Shen Fracisrt vnef ot vl do
contone-r eckttal(mtlum fistivk)aw bt Melgjehpinthedd 36dvik Ge prosisddasetaye ONPr essed to
negligible si Ze ek Mé:ﬁ%ﬁpéngﬁe 9@&811&%“766% &QMrﬁ%eguch%@%e WiBges The
infrared (IR layer of the pr e contal ns_coded netpage tags at a
density of tign, dpyarp sncliropigd “Eaéﬁaft%at’ge @H‘éﬁ&@b”toh‘é“lbﬁtﬁé’ﬂtﬂﬁng’t‘% 1D, and
cont rol biseBstedatudhe Rernalaiaseaand ;e;n’m;genemaaaﬁia tiheBnd sfrnd) &Wn@tﬂ&dhﬁédﬂhﬂg

raster I zat I on angh %%.9[!. gﬂé C%IléOngr ﬁ@gg){agg% OW= 8 el'OICErSTSB.% for syncﬂ‘gnzugp pcessor

750 passes back-to page 1 nma Pexe print’en
cont r ol | err§ecmaPrnsiEag reperipg pigstipg, ?f@ﬁ@ﬁn& ‘lht)l’rlné\eadﬁé@%t Wéseet‘ Fﬁelald%ﬁﬁr?’essed
page |rragamacbnmtl&lglmabperﬂaﬂ@ts;@ennd starts t he page expansion and printing

pi peline. Page e ngl.on_a eI ed . beca
i mpractical to s{é(%?eeéfgnvegﬁo Ofot{lcﬂeiﬂgﬁg mI?e eve pheRgines eacg@”’?t?ré %e“ieﬁ
menory. 7.FRed PRI mm@r@@mmmnem (peyeivax pdinsiagref &8 #Hpeati 1680 ng

pi pel i ne afpi. tdee EZ‘"V&%lOﬁ%@ih@ﬁetﬁh@@ﬁrﬁl&L‘ loRriwd fiéht CRHS e%.&h;png{s 4§Lettamg estReed | EEE

1394 ser| anluntlltep :Eloenr,;gfthaécs ort6 1ménsxon o e page %%Pg%(r;’ngdf I?n%qgg of lgg’kHz Tiese lmeai'gtgs Group 4

Fax
are well within the operating frequency of the Memjet™ printhcad, which in the current design

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.

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,

8.1 APPLICATION DIAGRAM NOTATION
Each application user interface flow is illustrated as a collection of documents linked by

command arrows. A command arrow indicates that the target document is printed as a result of the
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decoder 764, a custom hal ftoner/conpositor unit 765, a customtag encoder
766, a |line NPA085-SG 56 | oader/formatter unit 767, and a custominterface
768 to the Menj et TM printhead 350. The print engine controller 360 operates
in a double buffered manner. Wile one page is |oaded into DRAM 769 vi a
the high speed serial interface 659, the previously | oaded page is read
from DRAM 769 and passed through the print engine controller pipeline. Once
t he page has finished printing, the page just |l oaded is printed while

anot her page is | oaded. The first stage of the pipeline expands (at 763)

t he JPEG c 764 he & .ou
Fax- corrprelgsgge)%(%g ﬁ‘e\%/&f&%f}&ég a'm%éirBehl&/t((?ﬂrcJ trgééggggi g% a'?tom%cg mBW”r evel
net page t atgbetled with radigls qampands éFWHEd Ryaslstienf ftindireting estiaryinsefhei sopvified 2, all |
in paral | efommhh® c&@@sqaéitarg&tcﬁg&zedd th b€ pSntddA LIRS mbilafe EAGL0NREnLNI I!h@yer and

conposi tes_, t r65) . the, bi over the resulting bi-Ievel
CWK | ayer: 'The resmTofNatr]ﬁyt{}maT{et\% A%Wf?eé?%& data is buffered and
formatted (at 76T afpbeatipnr fepmsi figis dmportye Hvislisirepifivbgweant istpagt ®B@nevis andt set  of
| i ne buff eﬁe‘ﬁ)agd\@ﬁ{s ancuﬁlé]ﬁsc%ntaljl bﬂﬁedh%ﬁuﬁﬁ@n & BeliSk Qbrfhnl BuitoREwRLH caft gl p DRAM

The final sta nts the six c nel s bi -1 evel dot data, (including
fixative) ?rﬁss%%ép 'k%ﬁfeéfol"f\?ﬁ‘ﬁ?ﬁ?bﬁ H’g"“%%’@n\?f 5o heh 2pop-nkesgs it pdditon do 7638
When sever@havmglhht nenyg idnemenn tisotdigingnpr6ilda vdict sechei fitledlinibs dhe, usg Ullay as i n a

dupl exed (S @k Ot 2 BREHoREEHINRE RTPHIA8G Y astﬁglﬁsﬂ%%gen'&o&ﬁ\eaync
-si gnal 770 %%‘mone print engine 760, selected via the externa

mast er/ sl ate 7 gopericipigmmateneand flopaments yehich coniain informationspepifésip & PEH@IAE har ed
l'ine. The ipeiastion dergeen eheqien tuidoh lagticafiid Gemerit ddciuSends thag\be ﬁqa@eﬁlewueleoemor 772
for synchr [ e, i pnfiguring
the pri nt Hoakeda Sl amCERRS e phRRTGE MGyl A PR T
stepper oY ¥opEpre gt [1lvfing fg pamply aplspristien fppmy ﬁéowq@teﬁag@repmﬂé er, the

two print @blihaes Tachaypsf ddtrse, Acd ueegeﬁeested onaga@ b Qnetpigd l{iﬁﬁera;h &Eiﬁmfelﬁe | ong
di mensi on 1815;1- rE st BUE fs;{emﬁé dgchmgllt E'gm%s L& t,t;;ee{mrated8 on. th kEiZ %a né ageo dpi .

In the 12" verSions o0 e netpage prin er, rin each
prints 45 W&t Brespagids uiﬁ’é‘feq“eﬁ‘i% gﬂ@ﬁga g%@%@wﬂtépwr&memfom 9%he page
(ﬁ /z"), gaswsp}glﬁadémmaumt@dﬁﬁsea@eaﬁcl@ﬁmﬁhese line rat ﬁs arﬁ wel | within
the operating fr enc e Me T risnt he i G n_the current
desi gn exceeds %%p ‘Xhlcg‘ n]“ ‘éllvlﬁﬂg 8‘6?'3%%?%%?381'7?’&1’85“@3?‘? ci ent
mechani sslayosp. 4 pree dgeny mey m@ma@mw &lbﬂseof dlellnqmweﬁayh ofpfhidhrivod wame sigleat enent s,
and bills giaaid yﬁm He r&ﬁmﬂs‘%@h&m@@?@ﬁ@@ ﬂl@de'ﬂcﬁxﬁe fieoll Gifr&l oK BRI SialiBY

i ncl ude rm%ul ar ||S%d utilit n%%n?gﬁr servi ges. such as

el ectrici tY gad r’i’H’“‘t %gar?o??glf“a @“‘Blis 2PEHET POl r?%%hanl smfor the
user to nmake a pd#peentser ifibdfacefer is bakerspl ige multible dirpprs wyclesineniedticibd | shed

payment rreau sdggho%ﬂu@ﬁda@leamamm\am@ﬁqra&lﬂia%lmg%wfeﬁpéslnl , and subm t the
paynent . APPL I CATI Dl M NOTATI ON Each application user interface

flowis |I§ st r at QS PEGTYRE I on of documents |inked by

‘The payments object model revotves around a biller, customers, bills and bill payments.

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 billet. A netpage user 800, on the
other hand, can be the customer of any number of billers.

Each customer 501 has a history of payment methods 504 with the biiler. The name and
description of a customer derives from the details of the corresponding netpage user 800.

Each biil 502 is associated with one customer and one biller, and has a unique bill
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
NPAOS5-8G



command arrows. A command arrow i ndicates that the target docunent is
printed as a result of the NPA085-SG 57 user pressing the correspondi ng
command button on the source page. Some command arrows are |abelled with
mul ti pl e conmands separated by slashes ('f's), indicating that any one of
the specified commands causes the target docunent to be printed. Although
mul tiple coommands nay | abel the same command arrow, they typically have
different side-effects. In applicatiomngterns, it is inmportant to

di stingui sh between net page docunents and netpage forns. Docunents contain
printed |nfqﬁqﬁ%&on as well as command buttons which can be pressed by
the user to request further information or sonme other action. Forms, in
addition to behd\temthe SEK gaymsnirredthod §eumsrtsthe eirspondivr SET mayimeprrerdf82e| ds

whi ch can mecitbmeag&risﬂse@m&aha@payﬁ&ﬁach mm@ﬁl%ﬁmtp%c&ystemwth a data
i nput nmechani sm .S al so useful to dég ‘%E‘Jn h between docu g whi ch

contain generic i %Wﬁﬁﬁyi“%‘ﬁc%{ FPEH T S ETPATRED
speci fi c t o makppayinem wb@rdingte) the merokel etodobbatveren the hdleume themnchuaing applor cat i on.

Ceneric doggﬁﬁgﬁ‘%hlgyp%n@‘gm%gﬁ&ga}%ﬁgnw cations such as magazi nes sold
at news stands or_ adv ising posters encountered in public places. Forms

may al so be pre- EP?WIEWGF%@TSEI@P%@“‘SF@W‘I&‘)@E’WI 8., subscription forms
encount er edl2i n pPavyENTSWER INTeRDICECat | ons. They may, of course, also be
gener at ed on-the4fly BV e24n6L 0396 L0k Lk t r ests
User-specific docurlreﬁ%/ anQ orme ar e ngitr?aﬂ{‘kfryn %%%g?i%%reg ma%t%ﬁgh gﬁg&l

net page piyoRghehe nopmal prstalspRiss-t 0 user requests. Figure 48 shows a generl c
docunent 990, a ganﬁﬁlmnB&wmwéEMMk@amﬂﬁeeqﬁmﬁ@u&hﬁmmﬁQMﬂ@B&mgaﬁmga@d a
user - speci for.m9 t es whi I interface flow
are furt hetflbe gstgertlot a%%lgxth%aH %%ae/ment gue thF Tthe l o%\cludgs aahsiJ c?f%:ec stomeg/ cont ai n
vari ous ki piergougy vss E%@Pﬁt Blefh@he‘htmfal WiiSQ:WOWHSShanmFMS @tamlé? to

differentiate it The @68 skle@s OpHRES cardr sd?&ymndmaaﬁh&wsa@d %%e uéehe&%amﬁtl ude

fixed infor.m | 994, var| able inf or m comrand
buttons 997" &% rwa%léha* 32 R G e aéﬁg o8> hulep pﬂlﬁPséf P& ea“ﬁ%? Exov
br oken up hpmetpagn ey $%Iﬂ@yetpaﬂglmn®the agppiug dognigd fromietpdze feeprds@lpl i cat ed | s

shown wi t h dasheg sQubdr bReS<Het Bdrh> B binttepsRdan di agram which defines it.
ect__model revolves around a

8.2 PAYMENTS OBJ L The ments o

biller, custoner tk‘f‘i"i ﬁ?q?‘%{ appémﬁ’?%e‘ptsﬁad’éﬁmﬁdi PEHBIF RS uni que
identifier and aThl%BIﬁPayEamhsecmstf@ﬁﬂnwB@lipumsmﬁlmrmled to a particular biller
500, and hgsncapsibglentifier 65 which is unique within the scope of the
particular biller, The custoper id 65 is the alias id for the appllcatlon
user 805, as al | GRSt fRyeRkion bagibes daeritsf) it Fefisgnce to g raferied eptofigentznd

r epr esent snuanbyyaif trecifid demnst palgdinese rHo88er, titowill beapptebikied by dosa adiipagetheiser 800,

on the ot her NaRd m.CARRE off ercehaﬁc;d%% caﬁ gyﬂogw@%;gmﬁzﬂgh{}@e& witFach

custoner 501 has a history érrent net The nane
and descr filsﬁtfi‘lb‘ﬁ‘théﬂ‘ theyspiy %ﬁdéﬁﬁ’F ofis preset IFeRsion.tiseordialin it[vgll b unggsgiood that

cor r espondiné) GvaEspPRYOt @hied SO lifned o ke |shecio 2mb&inRGS Wedcalied Gn Wie tphaséim e

cust oner asjagmi%%n 111(!11.ld%r ’do&&gntpﬁc?orp%ra%wbg gr%sspr(!‘:flerlence quarlra%)r%prriateal"he scope ahﬁé and a

due anount.
invention is only limited by the attached claims.
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Each bill paynent 503 has a uni que paynent nunber, the date and tine of the
paynment, the anmount paid, and a recei pt nunber. Each bill paynment 503 has
associated with it a paynent NPA0S5-SG 58 net hod 504. Wien the SET paynent
met hod 506 is used, the correspondi ng SET paynent card 821 linked to the
user is used to nake paynment according to the normal SET protocol. Wen the
paynment card paynent nethod 505 is used, the specified paynent card is used
to make payment according to the nornel protocol between the biller and
their acquiring bank or institution which handles the particul ar paynent
card type. éé&v%ir Paynments class diagramis shown in Figure 50. 8.2
PAYMENTS Ug ERFACE A bill may be delivered to a user directly to their
net page printer, ;or Hﬁ%m&ﬁﬁ@ﬁbh&%&ﬁmekﬂhQHQHw&&ﬁmﬁ&%%ﬁl skal service. A
typical bill 507 507a includes a section explaining t |Ied char ges
509 maki ng up tfevitind 4 peI’SbIthtH. lehHl[:onﬂtﬂ%ig fitforthei@on adldling e r&@ysﬁm @Eynﬁhke‘thg ate. The

bill also GuUsSto ' v S y

met hods. Ain?g:J CMagqscogedl dféfgﬂg& 074 1S sh %\?ﬁme hlslh |°Fﬁ?e§‘§ %e eren&e ‘81% E’ﬁ% user
sel ects a Pk fed datp gompgipinghpierplyy of SH@WtyﬁyH@ﬁfme@lwd nagks pesitigaad delftige
paynent, ®iagd st drdieedicimoMitdimbRBbsttiontet page pen, and presses the <Pay Now>
button. The user is identified by the netpage pen 801 they are using and
the signature i srewdiingf inedcdupotn syetpagdcaiar didgod b8ensing de¥iee tdg@dingClhé CKS
<Reset For jiBilne mlbiiland R 1656 ot Db &fion mg@n&&%ﬂp&%gh@@&%ug Fevii Ol &L s, Payment

Receipt 508 is printed, as shown in ynent user
interface PbERfSPSng desiRe whep ireg ip an @Ifa“mﬂi’w@@\? to éﬂlp‘%e@sf’é stledstiomat i on has
been descr éffiedodsii Hdia dne f@treting the iicating 64 @ing @Clc BRI TR BénsaaReked MaTh@r of
specific alternative enbodi nents. However, it will be appreciated by those
skilled in the idetibinanin tiejcepiger sy ad fromitlerindidatigt dasy atderbedé paeiesy

di ffering fhamd HoSGuesRGaiddcal |y described, will also fall wthin the
spirit and scope of the present invention. Accordlngly, it will be
understood that the invention is not intended to be limted to the

speci fic enbodi nents described in the present specification, including
docunent s 3 ncor pBreatatud oy cleimok g+ wigfhesa@nt deasi Sn@ ppanepr retiieg tolthereqaspe of t he
I NVeNt i ON [a§m@is Ysshdidba ol athyasttoh@zoﬁé Sehfthng iu%hﬁm mel}lPeth(%écﬁb@RQ%u@né' MB: 1. A

met hod of eg% blin s, the nmethod includin e st'eps of

t ill
é‘?’%‘% \%ft%/ rrgng frlS’g‘i the ZSE?ﬁflaa‘i"ﬁ orrgrish e S7E8 fegise ¥ éﬂcaﬁ wif & ’éaS‘a

provi di ng &
request ed payavamter. the bill including coded data indicative of an identity
of the bill and of at |east one reference point of the

3. The method of claim 2 which includes

receiving, in the computer system, data regarding at least one of the movement and the
position of the sensing device relative to the bill, the sensing device sensing at least one of the
movement and the position of the sensing device relative to the bill using at least some of the coded
data; and

identifying, in the computer system and from at least one of said movement and said
position being at least partially within said at least one zone, said at least one parameter of the

requested payment.

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
bill including coded data indicative of at least one parameter of the requested payment, the coded data
comprising a plurality of substantially undifferentiated marks positioned relative to a set of
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bill, the coded data conprising a plurality of substantially

undi fferentiated marks positioned relative to a set of predeterm ned

nom nal mark positions; receiving, in a conputer system indicating data
froma sensing device regarding the identity of the bill and at |east one
of a position and a novenent of the sensing device relative to the bill

t he sensing device, when placed in an operative position relative to the
bill, sensing at |east sone of the cqged data and generating the

i ndi cating data using at | east sonme of the sensed coded data; and
identifyin e co er .systemand fromthe indicating data, at |east
one par; aj a?lngg?&:fng?equested payment. 2. The ngthod of claim1l

I n which Sa'd al ! iU BoPRLANREL ad GhAG ol erted e BAYER GeaRBY TENE 1 S

associated with at | east one zohe 6 e bi

i ncl udes i RFGYREeT 37 Frgarding pf laptone efAprvepens Jdndriitip @t fie msirgdsvisoritived? ati ve to
whi ﬁ hdt h;a REBIR,| thgsethingidedce ﬁlr&xd%aédeﬁlauﬁ&itﬂeﬁll sbBAE the QDR PALDIARLCTeast 3d The
met hod o u C t he r ata
regarding at %%"!égé%’trw%r% al?leksltﬁl% Ft%e%oﬁedﬁa dge%rgmgn‘edaﬁ?rgg md%fatf %emé?g’lrrm ng
devi ce reIth?m%mf%alidh@ll‘mlﬂqﬂOfﬁh@n%#SWWQEI@@vP@@b%Ml ng at |east one of the
novenent and the osition of the sensing device relative to the bill using
at | east sone of MPREREHA OGRS SYSEHP egreRe O 1oy Yoo snhwidaaingeete syst em
and from agensingdsticeonigrelies oadidlatimay emmaiamettrd sai d position being at | east
partially within said at | east one zone, said at |east one paraneter of the
request ed paynent. 4. A nethod of enabling paynent of bills, the nethod
including the steps of: providing a person with a bill containing

i nformatioh rel at7get Bfeﬁab}‘%ﬁ%ﬁtnéﬁbﬁéﬁ}ﬁé‘fﬁmd Predingghesters 4fc| udi ng coded dat a

i ndicative of at_ |east one rameter of e st coded
data conprisind a Lﬁl{l‘guarpaﬁsont‘gg‘ d[mg &egﬁ?ty %ﬁa?}vefq?gr} @#HEQ?&‘SI’%'E‘T(

posi t i onedofsd] dﬂ‘?l"%‘@“ﬁ‘ég apls@hty of Subﬂ*@ﬂ@lsm@@r@@atffﬁrw@tpemmmdlamm amt  nmark
posi ti ONS; ofhRERIMinEithomindl nRriCRRRMELT System data froma sensing device
regarding said at | east one paranmeter and regarding at | east one of a
novenent and a pegivigoin aGbmiute spRMSdangiaey satng delied foyelideGn idchtey bi thd , t he
sensing d }SGJFandVygb%[am e%gen{it? O@Me\ﬁﬁl Ehg sglﬂﬁ% Qévllce ’con%a?xﬁ.t?gl tﬂpgdattagx%%i)r duftathr egar di ng

sai d at Ieast one amet er "usi ng
gener at i ngdH ot %Ffﬁ"% @‘}ﬁlrsﬁﬂsﬁéthétmf ‘@@é"tmgdli*f‘eldf@f‘ty of fhebifipsingrelnast e of the ,
posi ti on ofbdddlde;aensi ng device relative to the bill; and interpreting, in
the conputer system at |east one of said novenent and said position of the
sensi ng devi ce adeniifyinggh dt esuugr yetird amitfromghesdataoreerdpa e ndetigy of ke peforret hod  of
enabl i ng pAY He RikntBf of Ble bi1iSa refuld§ed gd including the steps of: providing a
person with a bill includi ng coded data indicative of an identity of the
bill, the coded data conprising a plurality of substantially

undi fferenti ated marks positioned relative to a set
6. The methed of claim 5 in which the coded data is also indicative of at least one parameter

of the requested payment, and the method includes receiving, in the computer system, indicating data
from the sensing device regarding said at least one parameter of the requested payment, the sensing

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

7. The method of claim 6 which includes receiving, in the computer system, data from the
sensing device regarding at least one of a movement and a position of the sensing device relative to
the bill, the sensing device generating data regarding at least one of the movement and the position of

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

8. A method according to any one of claims 1, 4 or 5, wherein each mark represents one of a
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of predeterm ned nom nal mark positions; receiving, in a conputer system
data froma sensing device regarding an identity of the person and
regarding the identity of the bill, the sensing device containing the data
regarding the identity of the person and sensing the data regarding the
identity of the bill using at |east some of the coded data; and
identifying, in the conputer systemand fromthe data regardi ng the
identity of the person and the identidity of the bill, a requested paynent.
6. The method of claim5 in which the coded data is also indicative of at

| east one B@Eﬂ?ﬁ%&kdw&ksthe requested paynent, and the nethod includes
recei ving, e conputer system indicating data fromthe sensing device
regarding said at | east one parameter of the requested payment, the sensing
device sensing the indicating data using at | east sone of the coded data.

7. The method of Aaletbdncordif 16 laini&; Wi the e@ied Vil Goprekdatell BEa MORR Rist SYSt em

data from }%aptfaﬂy §e%?1ﬁiln&gb v ogﬁmf r?l lpglaF\;e t!) %‘Ssét 0 Prede?epﬁlg'edm%ﬁunalvenentk and a

position of the sensin Icere Ive e sensing Flevi ce
generatingmﬁ%WE-regarding at | east one of the nnvenent and the position of
t he sensing device relative to the bill using at |east sone of the coded

data. 8. A nethod according to any one of clainms 1, 4 or 5, wherein each
mar k repregents 2 53 61 | yrali val ues

met hod accf)oredl nggia%thg% i Eé therei’ .ﬁ,elf 5 6%36;\1/13 ‘ﬁeerpreeg?t f%‘“‘}?& a mark
is at IeaSFMkHﬁW@WaWP?mﬁevﬁﬁﬁ?ﬁenmhﬁwwﬁemmG%WWFon of the nark relative to
the set of predeterm ned nomnal mark positions. 10. A nethod according to
any one of clainms 1, 4 or 5, wherein the predeternined nom nal  mark
positions gre ar relat it n a i nes.. 11. A

met hod achca)lr di ng‘&t%log'g(?amrd'% alm% Whg tglgts %CH%’I tgtlﬂg‘r ﬂ’gfarfﬁ%ac‘f iREE are
spaced apa?%nm*ﬁ%ﬁ?@ﬁédﬁheﬁhékﬂﬁ?ﬂémdmbmaﬁee of Iess than 100 millineters.
12. A method according to any one of clainms 1, 4 or 5 wherein the marks
have centers and wherein the relative spacing of the centers of at |east

one pair of, adjagen IS |ess

accor di ng {o an Egh%mp%“mﬁﬁtom”Tmcﬂ%Qmm%}‘V%g}gVﬁmg%%ﬁmﬁ%?ﬂrﬁ%@“émgln|num
radi us andvhsreieRe PlFHY weHingsof dhecbenibre pdt deagtivae paneftddiacet markepis leéssthad i mum
radi us is gieate®l than 40% of the length of that mark's maxi num radi us.
14. A nmethod according to claim1 or 5 wherein any 10 mllineter dianeter
area of the coded data indicative of the identity of the bill includes
sufficient information to identify the bill. 15. A nmethod according to
claim 1, wHerei n aiodigearding to pest ene ofiplaime .ot ord wherad cach evatk dekeimohatvuan

i ndi cat i veadils sbd € ndtimh@3shus GREwkREEHE ﬁﬁ@h POl et EnidifiEn Bladud sl g&glepfﬂﬁls

suff|C|ent0b f%rﬁgéﬁg eummigggﬁk&xnél at | east one reference point.
14, A method according to claim 1 or 5, wherein any 10 millimeter diameter area of the coded

data indicative of the identity of the bill includes sufficient information to identify the bill.

15. A method according to claim 1, wherein any 10 millimeter diameter area of the coded data
indicative of the at least one reference point of the bill includes sufficient information to identify the

at least one reference point.

16. A method according o claim 4, wherein any 10 millimeter diameter area of the coded data
indicative of the at least one parameter of the requested payment includes sufficient information to
identify the at least one parameter of the requested payment.
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16. A nmethod according to claim4, wherein any 10 mllinmeter dianeter area
of the coded data indicative of the at | east one paraneter of the
request ed paynent includes sufficient information to identify the at |east
one paraneter of the requested paynent. NPA085-SG 62 17. The nethod of any
one of clainms 2, 4 or 6 in which the paraneter is an action paraneter of
the requested paynent, the nethod including effecting, in the conputer
system an operation in respect of thg action paranmeter. 18. The nethod of
claim17 in which the action paranmeter of the requested paynent is sel ected
fromthe group conprising: requesting that paynment be nade, specifying a
paynment amount or resetting the bill to an original state. 19. The net hod
of any one;pof cl a%g Rt L.on

par anet er g? thﬂef%éahgdegtégyo&ezm&whgﬂsILQEICIE mcf%;léflﬁaﬁﬁlgl enty ry°|fng, in

t he conput ®F Tgyesicd ppymeRathe tmﬁ@o Brlagive ?f&gtmgeﬁtthfr @@Pamhsaﬁanaonnmatmrnk by
means of tdhegesensd agpndednaa. and effecting, in the conputer system an
operation associated with the option paranmeter. 20. The nethod of claim 19
in which the option paranmeter is associated with at |east one of.

cardhol der nane, paynent nethod or credit card type. 21. The nethod of any
one of clalfms 3, The wspodofickinyh ie whiehbe gstenaprmeter of Yo ayeaisd paprpanbiresiceted of  t he
request ed paymenbyp bhgisiet hod i ncl uding identifying, in the conputer

system that the person has entered handwitten text data by neans of the
sensing devi ce amgheaihf detrayrgent henmallh epcifiineut reymay Biceanor resiting e bl th am

associ at ed,iabilafche text paraneter. 22. The nethod of claim 21 which

i ncl udes convertl ng, in the conputer system the handwitten text data to
conmputer text. 23. The nmethod of claim 21 which includes converting, in the
conputer system the handwitten text data to conputer text using an

onl i ne hantbw i t i Tig nre@odgfant dne bt chitnggt ion7 iR dhichlibeparmiktdgdanobti@lpaiane @3 i N whi ch
the text DRl ANRLES palrienf i Bhad iﬁ&ud\mgmn dgﬁptﬁé cogpﬁerg;stem'\'ﬁﬁ%ﬁ,eééﬁhﬁ

cardhol der nane, an amount paid or a card _expir e rretﬁod of
any one of U4 ﬁﬁ‘défawﬁmdﬂ‘b?lﬁews%?‘%ﬁ“f%é‘ﬁ‘b‘ﬁ ging,jigthe comppien 5T 4% i on
par anet er @bratidhessp@spdesth d@d oprivy pambetert he net hod i ncluding identifying, in
the conputer system that the person has entered a handwitten signature
by neans of the sensing device and effecting, in the conputer system an
operation associated with the authorization parameter. 26. The method of
clai m 25 wifi ch i Hemgdedetghkin Py yhjch qlerPPfl?’i’é’a@ﬁ‘ﬁﬁd% asyociatds wigh leashape of he
signature is that dg t he per son ﬂgd d‘ft r’rgthod of claim26 in which the
aut hori zati on parSRerer e FRb R SH W HY BBy nent

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

an operation associated with the text parameter.

22, The method of claim 21 which includes converting, in the compuler system, the

handwritten text data to computer text.

23, The method of claim 21 which includes converting, in the computer system, the

bandwritten text data to computer text using an online handwriting recognilion program,

24, The method of claim 23 in which the text parameter is associated with at least one of:
NPAO85-SG



aut hori zation. 28. A systemfor enabling paynent of bills, the system

including a bill containing information relating to a requested paynent,
the bill including coded data indicative of an identity of the bill and of
at | east one reference point of the bill, the coded data conprising a

plurality of substantially undifferentiated marks positioned relative to a
set of predeterm ned nom nal mark positions; and a conputer systemfor
receiving indicating data froma sensiggg device for identifying at | east
one paraneter relating to the requested paynent, the indicating data being
indicative of the identit ag;motmtl}eaiﬁiolgcaﬁnd.at J east one of a position and
a novenent of thé “Eensrig aayieanpal T EYERE  bill, the sensing device
sensing at |east sone of the coded data and generating the indicating data
using at |east some of the sensed coded data. 29. The systemof claim28 in
whi ch sai d2smt | edmtméaide op adyadiR bLElaifeh ad biDint whidhNR: RSt ad auRayaBat i s
associ at ed aw te@ attthelrtea%sesttedoge zone 0 th (Pi |.‘5.m§_o. .The g%stem of ﬂ(::l aim 28
whi ch i ncl HEas™E N CENSTHFHETT £& MePpamd Eing F5tiHae i & SURErhy &8t %% east one
of the posihe peyen hirdnieied a handeritten sigefurd hyemeed ithsgerdioy flose pel cfbdtivg it be t he bi | |
using at | &asheed VAR B 0pGalRfh 2SO R Hith 1 SulkPEBEn SdlnReer, 31. A system for
enabling paynent of bills, the systemincluding: a bill containing
information relating to a requested paynent, the bill including coded data
i ndicative of at |east one paraneter of the requested paynent, the coded
dat a conpr#tsi ng Ghephetirod| dftolpinpf25 vehigh Stchudesi wkifyinguindthé temert batad thatathk s

posi ti onedsigehAtd NRoftRk Rsft Of predeterm ned nomi nal mark positions; and
a conputer system for receiving data froma sensing device regardi ng said
at | east one paraneter and regarding at | east one of a novenent and a
position of the sensing device relative to the bill, and for interpreting
at | east offe of Ewingthedvicsrim 6 anhichahechuhoizition paratodier titvesosi@pbwittgpagheant ce as it
rel ates to,88liMtu@l | east one paraneter, the sensing device, when noved
relative to the bill, sensing the data regarding said at |east one
paranmeter using at |east sone of the coded data and generating the data
regarding at | east one of the novenent and the position of the sensing
device relative to the bill. 32. A systemfor enabling paynent of bills,
the systemincluding: a bill including coded data indicative of an identity
of the bil%8 thetEsHadorgablirepaymsni o Pilly thy sysisiigclidingy of substantially

undi fferenti at ed rks. positioned relative to a set of predeterm ned

nom nal nmark poasgﬁfodlf‘? ' gé‘ﬁ?ﬂ’“&“°86ﬁlﬁb'a%t8r”e§%ie§mm - ehibingpding °P4B /% sensi ng
devi ce datiadisagyrasfchn ndgniétn of die hilli any odt 1¢abtene péracnpdmdf thhéilli dendded yatof t he

bi l'l', and {@bridideNtphubaiyNgh subdt@Mif b direealey ethadalo@iroy LAINE S %d?eptaﬁﬁent,

r
the sensing device containing thé data regarding the |(§ent| ty o e person
and sensi n‘%edfﬁ’é‘mlfﬁf“ﬁmnﬁl@@‘gi’ﬁﬂ B #¥e identity of the bill using at |east

sonme of the COdead cogn%{[ltgr' system for receiving indicating data from a sensing device for identifying at

least one parameter relating to the requested payment, the indicating data being indicative of the
identity of the bili and at least one of a position and a movement of the sensing device relative to the
bill, the sensing device sensing at least some of the coded data and generating the indicating data

using at least some of the sensed coded data.

29. The system of claim 28 in which said at least one parameter relating io the requested

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

30. The system of claim 28 which includes the sensing device, the sensing device sensing at

least one of the position and the movement of the sensing device relative to the bill using at Ieast
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33. The systemof claim32 in which the coded data is also indicative of at
| east one paraneter of the requested paynent, the conputer system
receiving indicating data fromthe sensing device regarding said at |east
one paraneter of the requested paynent, and the sensing device sensing the
i ndi cating data using at | east some of the coded data. 34. The system of
claim 32 which includes the sensing device, the sensing device sensing at

| east one of a novenment and a positionof the sensing device relative to
the bill. NPA085-5G 65 35. A system according to any one of clains 28, 31
or 32, wherei Ne achdﬁark represents one of a plurality of coded val ues.
36. A syst SRF8PEISH t o clai m 35, wherein the coded val ue represented by
a mark is at least partially determ ned by the position of the mark
relative to the set of predeterm ned nom nal mark positions. 37. A system
accor di ng 410 anya QRmer chbflgPyrads of Bills, Me syiRm MBI N the predet er mi ned

nom nal mark positions are arranged relative to a plurality of nom nal

i nes. 38. A syshsilhcatdmigdhiBghati rethtp B a3dquinitad b8intabe dikAShdiQedepais of the
i nes are d t from not her b di ce of .| ess thap 100
111 ot or ARAGEbr AR ord A e AORMAE Lol B U Rt B Sl S0 o5

wher ei n t habsaatigly wdiferensiated mpds geptionsdtyelatiie o atet efaregeferpined paminglgnad t he
centers ofpositiods:@asét one pair of adjacent marks is |ess than 12
mllimeters. 40. A systemaccording to any one of clains 28, 31 or 32,

wher ei n each nar k chgmteasysteniforLreneiving datal oA der@ingrdovicadgniiiagl sditsatadast onher ei n
the 1 engt hypfef: MREdardinghilaW 53%hHSmdnard s GRbRH of AR RsidO8:0] (hAR ulaength of
that mark''s maxi rumradius. 41. A system according to clai m 2§_or 32,

wher ei n ante bty apd oy intrrateting afleashoop afsaid mavemspt apdyaid pesiiva af tiewing device atif ve of

t he i dent ideMieob sdidi@ ldaitlohe fan@bt @S settidef dete Rheninfaf@irramive @Nhd il ket hd y t he
b1 42 nSRLAIA8 SALY NOpd Bl BLlD o fast WIRTRIR AN adDanlllcbacl IS

di ameter area of the coded  Bata indiccative of the at 1east one ¥ erference
poi nt of t¢8 regrding ptleeptgpreed the govqmentapd the prsigenrithe smsingrovigopletve (o thaie at | east
one reference point. 43. A systemaccording to claim31, wherein any 10
mllinmeter dianmeter area of the coded data indicative of the at |east one
paranmeter of the . Nt ol udes sufficient information

NPA085- SG 66 to ji*%‘éﬁ%?%}%ﬁtg]ﬁﬂg%ggﬁﬂe%g?g%ﬁéysgmélrmé:{r?ed'tn%r of the requested

payment. 44. The, &) skafhOldNa BRRE ofGh HehlBy F8he bALhOLoddHal: Bonfilifdy Sai d at
| east one paraneter of tlﬁﬁi&re%u?st d p.ayrrggrli 1s selected fromthe group
conpri si ng” SR FYS AT TERUASE mEREPOSEANGR SR t© B pfrRdcteriednontingh

par anmet er mwodfk pdeigorsggdiest ed paynent, a text paraneter of the requested

paynent, or an authorization paraneter of the requested paynent.
a computer system for receiving from a sensing device data regarding an identity of the

person and the identity of the bill, and for identifying, from said received data, a requested payment,
the sensing device containing the data regarding the identity of the person and sensing the data
regarding the identity of the bill using at least some of the coded data.

33. The system of claim 32 in which the coded data is also indicative of at least one parameter
of the requested payment, the computer system receiving indicating data from the sensing device
regarding said at least one parameter of the requested payment, and the sensing device sensing the

indicating data using at least some of the coded data.

34, The system of claim 32 which includes the sensing device, the sensing device sensing at

least one of a movement and a position of the sensing device relative to the bill.
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45. The system of claim44 in which the action paraneter of the requested
paynment is selected fromthe group conprising: requesting that paynent be
made, specifying a paynent anmount, or resetting the bill to an original

state. 46.

The system of claim44 in which the option paraneter is

associated wth at |east one of: cardhol der nane, paynent nethod, or

card type.

47. The systemof claim44 in which the text paraneter i

associated with at | east one of a cardgol der nane, an anount paid,

card expiry date.

par anet er

!’;SS assQd Sys e}neagcor mg 0 Quyyone th cIaxmngS rolr %? t“;hgrgm eac arQ(Brgp_resents one

of a pluratity of coded values.

36. A system according to claim 35, wherein the coded vatue represented by a mark is at least
partially determined by the position of the mark relative to the set of predetermined nominal mark

positions,

37. A system according to any one of claims 28, 31 or 32, wherein the predetermined nominal

mark positions are arranged relative to a plurality of nominal lines,

38. A system according to claim 37 wherein at least one pair of the lines are spaced apart from

one another by a distance of less than 100 millimeters.

39. A system according to any one of claims 28, 31 or 32, wherein the marks have centers and
wherein the relative spacing of the centers of at least one pair of adjacent marks is less than 12

millimeters.

40. A system according to any one of claims 28, 31 or 32, wherein each mark has a minimum
radius and a maximum radivs and wherein the length of a mark’s minimum radius is greater than

40% of the length of that mark’s maximum radius.

41. A system according to claim 28 or 32, wherein any 10 millimeter diameter area of the

coded data indicative of the identity of the bill includes sufficient information to identify the bill.

42, A system according to claim 28, wherein any 10 millimeter diameter area of the coded
data indicative of the at least one reference point of the bill includes sufficient information to identify

the at least one reference point,

43, A system according to claim 31, wherein any 10 millimeter diameter area of the coded
data indicative of the at least one parameter of the requested payment includes sufficient information

NPA085-SG

S
or

credit

a
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to identify the at least one parameter of the requested payment,

44, The system of any one of claims 28, 31 or 33 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,

or an authorization parameter of the requested payment.

43, The system of claim 44 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

original state.

46. The system of claim 44 in which the option parameter is associated with at least one of:

cardholder name, payment method, or credit card type.

47. The system of claim 44 in which the text parameter is associated with at least one of*

a cardholder name, an amount paid, or a card expiry date.

48. The system of claim 44 in which the authorization parameter is associated with payment

authorization.

NPAO85-SG



