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The disclosures of these co-pending applications are incorporated herein by cross-reference.
BACKGROUND
A bill, statement or invoice is corumonly 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.
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by credit card, or other pre-arranged paynent method. NPA090-SG 2 A bill
may al so be paid by giving the biller authority to directly debit a bank
account for the full due anobunt 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 conmputer system and I nternet
browser software. OBJECT It is an object of the present invention to

conbi ne advant ages of paper-based forns and online paynments. SUMVARY OF

| NVENTI ON The present invention provides, in a first aspect, nethod to
enable a person to make a requested paynent utilizing a bill printed onto
a surface, the biAlHil npdlagdic naid bngicnamthe biller aptedrigt tb digecthodebin @ bank egrues foe d
paynment, tiRersdnda6en bams fg ag9ded data indicative of an identity of the
bill and of a pélralitz_ of reference p int? of the bill, the nethod

i ncl udi ng the st gsp%?en 5018 ROy astog 1 qoing YT napment ystery ogyihe tepigt Wilizigg i nt ed
ont 0 t he sawohes@ngubyehamt keybdayd-bagid merifugneysiers kg Interag Blowien@fiwarel a conput er
system indicating data froma sensigggqvi ce, the indicating data

i ndicative of both an identity of the bill and a position of the sensing
device relative f'd° ¥riep;of the pfeprat inwpting; i gorghing g wntassh e paprr-heebionwerdt i vel y
rel ati ve telibdyeyduntsl , generating the indicating data based at | east
partially on sensing at |east Sﬁﬁﬁﬁ data in the vicinity of the
position; and identifying, in the %ﬁrﬁ&@ﬁ@s@@em and fromthe indicating
data, at |east oM Pris&f ipyentien prpdentip gdirg @speqhematiod (e sreblel 2 peryoretatmake e at

I egst one PpalkadighicnSailifiad A6l fin®dohth & s@fi e bil @RIRAhShAGna6h PRt dmpar anet er
and a vari p ter n.a.secan spect. the inventi provi des a

met hod to % 5%%9% g'g‘%o;ﬁgrt@ao“inmtJ S hﬁgﬂgecogeéj(riagaq%glgatug% ogaélylr‘%%%? ﬁtt‘?ﬁnﬁ’lgiaﬂ % bi | |
printed ontlgaldy fuffrensepoinisns the pill] the method dicliding thé vt i on rel ating to the
request ed paynent, the surface having coded data indicative of an identity
of the bill and 8% Mp% ard iy gpded: g‘ft%r“ér]i’éep”ﬁ@il (PEE B sprfee rbsEntalihe et hod
i ncl udi ng didwdtaebefys 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; recei vimgivingrin g peapgiehyyitme indiytie dep frpmd sasied degiow tie andicstopndaa sensi ng
devi ce, t hgditateh Fabth BgidelAitydof thensli £akipY@ioakbr BOtdsi@NliseBihiv Yo AL biihge bI | | and
a position os';n tdQV(? Sensing devi cg rgl.atl ve t.IF) t he _blty , .the sensing device,
when pl ace§ 8HET AT VEP 748 RETUEY (Y hR U hilf ecqymiing b idigiphdats bpdeht i ng

dat a basedeatpartiplypg senging 4t icadt bopeohths @dsi dag irathe Vidmiy of Bopvsitiof atdhe coded dat a
in the vicinity of the position; and identifying, in the conputer system
and from the indi catififiyiet i, theatomprigrsysiern @ng Aparie inficating data, at least one

parameter relating to the requested payment, the at least one parameter selected from the group

comprising an action paratneter and a variable parameter.

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 onte 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,
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relating to the requested paynent, the at | east one paraneter selected from
the group conprising an action paraneter and a vari abl e paraneter.

NPA090- SG 3 Preferably, at |east one paraneter relating to the requested
paynent is associated with at |east one zone of the bill and in which the
met hod includes identifying, in the conputer systemand fromthe zone
relative to which the sensing device is |located, said at | east one
parameter. Preferably the method further includes receiving, in the

conput er system data regarding novenent of the sensing device relative to
the bill, the sensing device sensing its novenent relative to the bill

usi ng at | east sO@mErably, 4t krest ordeametat relatinPrtethe regipbtyd @lyaat isheorimtednaidth at ncl udes

i dent i fyi NGt bifd zorde R mE DK arwm%%ah@mawep [erdtiREno TR \IR B Rburd @gfsfegl aaa | east
partially wthin at_ | east one zone, | east _one paraneter of

request ed PYIBAe refafivede Phishyiee Sﬁ’é‘ﬁ’éé‘f""ce fshesatPdy At eBho s PHET RS a rret hod to
enabl e a person Pefmblyehcandind ﬂeﬁérexctlud@agcmm nuthe bdnzphiagsyeterhidath rqaiding ed ont o

a surface, pihgckb e %ﬁlgld&h&geé%ﬂ@ BB, 80 BLAIL Dk 0 Bl SRS

paynent, he surface havin indi cative o east one paraneter
of the r eqiﬁé‘?tbélhusﬁ‘é?h’éﬂﬂ some Pf'n’ée goded datasRreferpidy pap theveethad inchydesddatifying.din t he
group conpé sdmpgte:apsc@cinﬂcﬁamrﬂarmieﬁfbea@dt1aast\pamh1@b;ham apRésbsR @k, at le¢ et hod
i ncl udi ng tnheargma Of ere caus ayng the bill and the coded data to be printed
onto surfacCe’subs "F 2y Ftaneously, receiving, in a conputer
system data fr ohﬁ ahlgié‘Pl?Ftn@f’ esplinerrevidgns withny s eriable aperton spsmakp pecqugstad amet er
and regar dpRfleriOURRE A bill Bfintéd Mo QTS e @mﬂcﬁﬁmg BlfnatdE relafingd b e Rghdsted t he
sensi ng devi ce ative . to artl ng the data

0

whe nmoved .r e bill n
Fegar of ng. g4 s PV REb A gt Bl R g poimSE AL T e o e
data and stbsttleast dng phrymedr velécted ivoubd grogesmpiing g atthe pdatder peharaiablg its own
novenment r&k@&egey&eh@thgmmgn%khes%q,fl nterpreting, in the conputer system

sai d nmovenent of the sensi n Vi ce as el at d at | east one
paraneter. |n a T80 QE égf’ df%%m%i’f’é’ﬁf“f’c[) P%{? gséanﬁaq*é‘f’:}‘i HePyYenabl e a
person to make areceu\aquasatcemptpa)sm daig frbm msengmadcbmcb Iregpriling baddat Jeabteona
surface, the R dng lRGhHEhAGmbd bR BIn® Bevice le%ww thk Bl dMEensif QUGS LRy PayTENt,

t he surface having coded data .indicative_ of | east one par arreter of the
request ed PPEYFES Creihiecrrtay by e ﬁ&%ﬁﬁeﬁa@rﬂ Leaft apq EHEFOIREREIEE oup
conpri Si ngsoa oficiel @edpdarasdine setistadiially simultadondp kaephigahietles regirbieg FEbhod

i ncl udi ng M\Em&&?eﬁﬁve%théﬁlﬁeaﬁ' ng, in a conputer system a request for the
bill; causing, In response to the request, the bill to be printed onto the
surface; recei viHPrefipe. itk OERpesETens it mivemeps pEI¢ sepsiResledesris itagietdyi ce
regarding ﬁﬂladlea%tonkmeteane par arret er and regardi ng novenent of the

sensi ng device rel atf ve 19,4 t he .sensi devi.ce. when . noved

c thel vention €S a me S GRUBIS & perso 16 make
relative to the bill, gener ff Dtﬁ dpa?aregar i'ng sallg at | east one

par anmet er rlggqesﬁ@l paxmqn@é_l iging a bill prmted 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 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, 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.
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sone of the coded data and substantially sinultaneously generating the data
regarding its own novenent relative to the bill; and interpreting, in the
conput er system said novenent of the sensing device as it relates to said
at | east one paranmeter. NPA0O90-SG 4 In a fifth aspect, the invention
provides a nethod to enable a person to make a requested paynent utilizing
a physical object including a bill and coded data, the bill including
information relating to the requesteds 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
sensi ng devi ce rlegdifiiiamgetahe indetmiptoyidefa nied tperidonrasd tredgar diqwgted he

identity OfayhBieuflizdnla ph%%alscﬁoj@:&' lﬁt‘.ihdglg\é'bqlﬁmﬁ%&ea'dﬁ'thﬂﬂe Elh‘ﬁlcﬂ@iL@nlfo%%BI@' ng the
identity of the person and géatln Hlglagata regard Oagﬁthe identity of

the bill uEPFHE ™ ¢ e Bl ‘"'?dﬁ%g% Uy plen ERET el BRI §F 5ot n” t he
conput er siydidamtlendpfaf:om t he data regarding the identity of the person and
the identity of 5dyhé£dépes&hﬁmm§gmpsted paynment. Preferably the coded data
is also indicative Teast one par aneter of the requested a%nent, and
t he met hod i ncl UBEENRCE@iCOTREFT syt fatn Esmpirndee dyies werdinergiideatty Abhelat a from
t he sensi n@rsol @i régrding Gicer idéniig o$ﬂied>1lﬁ.khe|s&ﬁﬁ§ dame cmznﬂﬁ@me BatDfegdrdify th€quest ed
aynent, ta east
v of ¢ Hanu3 e B R R0 B B o RbGRY PG AR TR0
t he conputi?codsideiarmnd dat a fron1the sensi ng deV|ce regar di ng novement of the
sensing device p&kiftiVie thEQoxﬁﬂﬂ&r Bisteth and fifh SENS 86 \HleGRNEP BRLSIsBY dat a

regardi ng | e tjve to the bill. Preferably, in any of
t hese aspec%ﬁm“$% HQ%I%% erﬁq“eg}dn Y48ti on paraneter of the requested

paynent, the method |nclud|ng effecting, in the conmputer system an

oper at It on i ][1 [ ﬁS pl%ﬁ;ablgfﬂ:tlet d38a Atid ?Eb ﬂ&Eaﬁl@&fSﬁ éeaeroﬁé ﬁgmtey oft 1€ reaﬁ‘efstle@n
paranmeter o e uest e nen |s sel ecte ro e grou ri sing
Pt | ng R RO e e i T T 5y MO EHHB T TP Bt £1 o
the bill tdviggregaolingghit allleagitond miramketar  tgiroqudyted pyeeit, the sa@ing devda bdnging the ovi des a

system t 0 giakheiaf uaﬁgé@eastwnermh@c@de& QM%&E@] aig@m{hoyﬁmhdez}e%@ bi |1
printed onto a surface, the bill including Fornatlon relating to the

request ed RARERYer Sy §%ﬁ‘ ﬁa*&éh*’rﬁ%’ﬁgie‘éﬁo‘é%ff%t’ﬁwF‘Hﬂf gy Srastpgrdeyice | dentity
of the bilieladgmdh tbfbila thplseisiag devige grheratihg Haps regacing o bwid Moverhent RBGRIW the bilthe syst em
i ncluding a compkgryp)a g@mfméecdtbec‘g 3G lels Bl debon F,qmété}%f godgidata to be

printed onto the surface substanti si mul t aneou
payment, the method including effecting, in the computer system, an operatlon in respect of the

action parameter. Preferably the action parameter of the requested payment is selected from the group
comprising requesting that payment be made, specifying a payment amount or resetting the bill to an
original state.

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 onio 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
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receives indicating data froma 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 |east

partially on sensing at | east sone of the coded data in the vicinity of the
position; and N PA090-SG 5 identifies, fromthe indicating data, at |east
one paraneter relating to the requestesl paynent, the at |east one
paranmeter selected fromthe group conprising an action paraneter and a
vari abl e paraneter. In an seventh aspect, the invention provides a system
to enabl e a person t@eniiteefiun the indisaing data, piasieme pamanieler wlating ta thyirdabestod i nt ed
onto a surface, gdhfedithd ai e Wl Petahdldr QLA Bn RI BbiNEbulpRsidIEn LaIEHES €d
paynent, the surfacet hagi ng. 1éoded data indicative of an identity of the
bill and of a plXFAFIFIP I FEIEFLNEL points of the bill, the system

i ncluding a cohpuatemisymsticts wrntd:proveless systan ta evablg B egon foonake hiequsstid |
causes, i NpkRSPHISSe b Bl bidRed RRY SR ace, bbEII mciuhmé Rl ije]mn%% @J&E&e&é&e

surface; receives indicati ng data froma sensi ng device, the indicating
data i ndi cB¥TERE B5EUB6t RVinardrdrah ediestve pf ap pgntity afithe itlgndofaglraliveh of t he
sensi ng derteecerpehabf thebill, hetsysembuchddingt he sensing devi ce, when pl aced
operatively rel atjva . toNeidi | |, generating the indicating data based at

| east partially on sensing at | east sonme of the coded data in the vicinity
of the position; and®FHeERTPseS: behillm t he i ndicating data, at |east one
paraneter rel ating teaustshid rdsg@ajitasthedquep A BN be priveed 3hto theasheepone par anet er

sel ected fromthe .grr%lélﬁes(ﬁ%' t'inltg%!n%] or&‘gsegs% idg‘gcep élg‘ 1ca§§rdataa1‘n%gaave\c/> rc.lhabI €
paraneter. In an eight asPec , e i nvem 1 on’ provides a sy&tém 1o enabl e a
person to make # ifeadyefdhedy! and aposisian ofgheisenising dryicarelgiivelto the hithithedensing 0 a
surface, the Dbideicd, Wdnpticdd@pdritfvay RALITANLE Bl AkdeR@nd e ihhQifLAMBREEA paynent,
t he surface hayj ngpag. ed dat a iln i cat Hﬂe (af dat | east One araneter of the
request ed paynent PP R AT PRY LR 5% OhRF oied B L A g *%J%’F?f‘?%%“ gr oup
conpri sing an act i ordeptffeaiemdie indivating dya af ledst cae papaemekide to thévequsyst em

including a conauha, s ¥Sta8Bnd\ikidier CRUSERm hiErdh bémpAlik fhigich pasekFlat a to be

printed onto thedsur.fﬁce substantially simultaneously; recelves indicating
data from a sen®f AF EEVIEEFegarding said at |east one paranmeter and
regar di ng novenelnian ghtl dspecs bnaivamgondewidser sysdrabienabletaperbdneo 1akk h reqédsed sensi ng

device, WhRPIPYEing § Bl BididtRnioq sk, Bk bl incABRAEL e felifing D BL GRLLBY dat &;
and 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:
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:
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interprets said novenent of the sensing device as it relates to said at

| east one paraneter. In a ninth aspect, the invention provides systemto
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, the surface having coded data indicative of at |east one paraneter
of the requested paynent, the at |east one paraneter selected fromthe
group conprising an action paranmeter apd a variable paraneter, the system
i ncluding a conputer system which: NPA090-SG 6 receives a request for the
bill; causes, in response to the request, the bill to be printed onto the
surface; receives i rdictvenairenyestifat the Hillom a sensi ng devi ce regardi ng said at

| east one paraneter ca@&dm&@g@m&mgreawtetﬁmﬂmq@p&moﬁt@&%gﬂgcedew ce relative
to the bill, the sensin V|ce

e ﬁh noved %§%_|ve tg t he bil
generating the indi CEFIRg™ ﬁ?ﬁ 3P P HPEIgsPgtcde R ERBLPRE PEFIY e sensi ng
device as it rednatregsrditl@m@amc.ht aftthd seaait; doive relapariatie bidly the skising dévéentwhems pect ,

the invention g&g¥aggﬁwgo§y§ﬁ§%&§&h§ﬁgﬂﬁéa&%cggrson to make a requested

paynent utilizing a physical object including a bill_ and coded data, the
bi 1l including |nfoﬁﬁﬁ?ﬁ@ﬁ“SWEF@F?ﬁﬂ°f%e§m¥$ G EEiEre%s eHd 2t sAY O%he  coded
data, indicativgrapietean i dentity of the bill, the system including a

conput er system{}yw&§£&k %Qgh&&ayhém§§9§ﬁ@g_ﬁ8¥%8§F9£$§H&§92&5¥ ?|fy|ng

identity of the person a ntit

from sai d PaEE %‘tfma&tpéywlh@seﬁtelem@%é&ﬂ s praded data.t theebil énlyflingyinfeyation

cont ai Ni NQrelatig 16 atr@uds@pdythicm Gnd MEcddetbdital inficaile 6130 iRATH OMNhalN BaRSing t he
data regargdi,ng the identity of the bill using at |east some of the coded
dat a. Accord &Iy, the present invention provides a systemand a net hod

whi ch utilizes ofeomuier pppiem ffr ppcaiging fpralpIsensing divise datarsgardineg aniidentita oEbaput er

system Witk ahdi@e rmm& omfemad a@&%rs&eaﬁm Offom bE rebdiRS QL m@vea&tsee@n may be

used in conjunction with.a sin Ie C S icula
e OO P R S MBS, COIPUL G BYSL ST L SBRELLCHALLY
the Inter n@!aregmiylsmédemyyOfttﬂwélﬂf@nmtllesstdqnspééeebdwﬂaa surface nedi um of any

suitable structu rA@corcﬁin@eﬁﬂ@ﬁresentllﬁeﬁmﬁ) 51%1‘,1@&3 ra%ﬁtea,ra&l@m &@tﬂammchtuhﬁzei e} i s
ke which has the coded

di sposed on s Lal suc or t

FUE A i B TN M A ARSI SR
The coded WHapwmsentiisventonawy bhed pr @hjercdd yith beitelnampexclywsi, eh particolatlsi de t he
visible spﬁﬂ%&ea@amnth@creﬁg%d %%Emté mractomf,&erhaswormséﬂla@ﬁe heagabl e but

substantially invisibh hunman eye. form may al so include visible
mat eri al whi ch p?ﬁ??ﬁ%ém”ﬂFﬁ?ﬂﬁPF%ﬁnf8“3*&§@Fm°§ﬂ%ﬁm e SR BPYLEt i on or
pur pose of inkpefefral amangamneht, twtibrmbis dispsdetd bieshean inatErivhiucln pig@lorlie likeghicimas ed or

correlate &Qco@&sda&ip%ewnti&n& Gfglcﬂ eﬁfo%y ﬁg;actmnqgﬁﬁle %&ﬂ)%gr system. The coded data
is detectable preferably, but not exclusively, outside the visible spectrum, thereby enabling it to be
machine-readable but substantially invisible to the human eye. The form may also include visible
material which provides information fo a user, such as the application or purpose of the form, and
which visible information may be registered or correlate in position with the relevant hidden coded
data.
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.
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data. The system al so i ncludes a sensing device to convey data fromthe
formto the conputer system and in sone instances, to contribute
additional data. Again, the sensing device may take a variety of forns but
is preferably conpact and easily portable. In a particularly preferred
arrangenment, the sensing device is configured as a pen which is designed to
be able to physically mark the formas well as to selectively enable the
coded data fromthe formto be read ang transmtted to the conputer
system The coded data then provides control information, configured such
that designation thereof by a user causes instructions to be applied to
the sof tware runhierguesef tsdnterecprpbrtescn 8y Srmmdthe pratinpodekice NRABIBELIBL7 The

gat ure hOf tBiecohinib@ésacthi &Blpﬁl@-sy’@%fhatyh%yf o ARkehbR 1RQB&I Aga gﬁﬂé o @nd the
ata that

trl to th ut er stem vary one
arr angerrening‘cat%ﬁ S %a‘?she&‘fmt Wg ?3 fjoge re'?"‘\ﬁ/etﬂ‘fec%?ﬂt \‘}'}é/thﬁff"%emlaﬂ‘&l?ﬂl ty of
the form aﬂ@Od)fnelaiﬂld Bas inclgdve coded datewivad ip pilindtivoof 4 astmetostthe fhom, ahataber
enbodi Ment ype feiging R4iR & 8 des pm@gatpl%ée@dlﬂgﬂs%@n lRvdnfUf CiRRE YEm g e lrorfd 02 anet er

of the form whereas sensing. device i's operative to provi ata
regar di ng Pt LB %%F‘Pﬁ‘?‘i‘l“ ek codrd datarfrgmy the-forny oIPﬁF?ttab" °f H?“%e&?ﬁu‘l“éf"“%yst em
t oget her wintlideg thel @ckied abta whiclp an fedseidérgifien thd forty,eind &Hactlmg datide angeigdity t he

form incl Hg@é%: &Jlaﬁ &Qﬁ%%gsygt@lxl ada&’gisg&ngﬁe f!n%%%&ed Idgf %ci aflso %1§ dmgh(%cie% and the

sensing device IS desi gned to provi the conputer system dﬁfa based
on the fortsegrEtederics, and al so on data V\:hl ch |dent|f| es the user of the
device. In a premhes petral irahGHERNbe sjshn &)&&ﬁﬁ[m&&d efBloiOgheddls QicfgHRE OY S

S peCi al | y qu&}sqgl ?rglt tbg %{n‘ﬁt ?ﬂl’?]ﬁlt thsp #Tp I?ets ctml;]s 1t e or %{[ ofrzherco;[agu e?‘e sE:r ! n ers

constitute or fo er system a receive
dat a from #héesigeed & liﬁi@f“’dé%ti' frem thASeﬂ’Fl#mﬁe@aﬁt e"d‘ Halkfe*@‘éabwﬁhéw s&y@m@m Iaﬁ@dmét hod of

t he i nventoivénton i€l @iedily ¥uidl tot@a'at'é eveeaaéta&re OMBIE arfanSRleMYOhK privkdds atnhﬁ;ﬁy

arrangement, th rinters a rated.into and al | ow
for printi nfgegr i} f’?‘ﬁ e PRV Ja%?iw ey a%‘?up q%%ls f”b‘%ema‘fdsafl% Lf?‘ ‘{I?\A%Btf“g he forns
usi ng a mithe igrmes uging mkwe@émﬂltlﬁﬂdnmmm?%&mmmmmmaﬂs on prot ocol S.

Accordingly, in gcpagfigrin %cbréfgfemfmﬁuhﬁe efeeeﬁemenh&vlgmep Relb R Ghdl §3tcfAEL hOds
and systens, . | whi ch use aﬁ& %ﬁ@‘ﬁ? ;S en based interface for a conputer

system ThyEhod PR R Tt COTBRRSTTES VSO des B SRRt onput er
syst ens. Tecfisdvanedgealohmpepeastens Tﬂlhatvantage ofpaper d et islgdely tsed hidisplyay  and

record i nf.Qp Rk Qemdridh LI Fer, paatamgnahm@eag@;ts%dmm&andﬁs Diafef 8, t han

i nformation displayed on a nput er screen. Moreover E oes not run
on batter |°é’§‘p“t?féﬁe elv{"éeﬁﬁr’lpﬁpeb?‘i%?ﬂt rynjog figttericsy cap B‘b‘"ﬁ%“(lwr‘ghé b 5t WO f e
spil|'s or delretslcotiee s@itechr itts lipoaridabpoatiatdaghd clispqeabiea Fughernkddd, tHa @yspear Mlowd fae syst em

all ows f Ol’han@&%g{nﬂ‘ﬂénﬁ%ﬂﬁbqo lxéﬁ{vv]tllklnngfmtdg) sater GARLMLRY rXXE&' analIlg or ds

greater richness Of expression tﬁran I nput a conput er keyboard and
mouse. The it QEBHE kexhoshts 8RuPher ef ore provi des a novel system and met hod

for enabling theThe present invention therefore provides a novel system and method for cnabling the
payment of a bill online making use of novel surface interfaces.
BRIEF DESCRIPTION OF DRAWINGS
Preferred 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 is 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;
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paynment of a bill online maki ng use of novel surface interfaces. BRI EF
DESCRI PTI ON OF DRAW NGS Preferred and ot her enbodi nents of the invention
wi |l now be described, by way of non- limting exanple only, with reference
to the acconpanying drawings, in which: Figure 1 is a schematic of a the
rel ati onship between a sanple printed netpage and its online page
description; Figure 2 is a schematic view of a interaction between a

net page pen, a netpage printer, a netpgage 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 hi gh-1 evEpure? saekurier gpwiae pativpimedf avstrpeadag; and i ts online page

descripti ongmb\ﬂs%\egﬁn a@y Shobving W FeutiBnshif bdwdzh &5kt Uﬂtﬁ‘é’i’aﬁﬁm\%ﬂﬂﬁé{uﬁ hdgkige of a
net page ta n view §how| ng a re ationshi p between a set

v % i S, a la
of the tag éeﬁ"oweh ﬁgﬁfe‘ﬁmF © Bt oS aPEPEBti ew of a net page sensi ng
device in FlalEeT@aﬂp\mﬂlaraofm@gpa@epfpwnglﬁmg@pﬁmzai@m@nf | owchart of a tag inage

process [ ngFlngQS Q@S%&ge ﬁ«.lzvgﬁfa nE péﬁ'aﬂi—%s%ss@czeltc% t% sgl%rng Iﬁgg\/ BfC ‘)éﬁ”e é{)h@ \Ilzvl SL r 2‘ 9is

net page pep ang its assomgwgl g sensi ng

a per spectf‘%‘ﬁe R pPOwEd o RRigr e R thﬁ’éﬁfpﬁﬁg’én W’é‘ﬁ&‘zﬁ‘i in Figure 8; Figure 10
I s a schengigire 1k @céhedaia@loainiiagranaofreren cannbited Fdr e nbtprge blieshsial ip&garepen shown
in Figures,§q. and 9; Figure 11 is a perspective view of a wall-nounted

net page printer; Figure 12 is a section through the length of the netpage
printer of Fiprgliries meispectiyeyifet 4 yall-maumtd netpieeigiel portion of Figure 12

showi ng a Eget lzmasaéuohhﬂougutnélengeﬂ)fnﬁmﬁagep}guenwlgaﬂd1 gl ue wheel assenbl Y;

Figure 13 f*‘%ur@lﬂqé &Iekﬁ%eyﬁo%{lgi'lﬁg}a li. &km%gag;[seq: n%?the dupi € I I’ and &le pat hs,

and print engl nes page printer-o I gures , Igure 14
i s a schengltd ¥edpEeROhdi agram of a printer controller for the net page

printer sheyie i3is afe@ibd6fewlck taNek dadiidde] G428 addglliSpaths, S&@ﬁﬂ@eb@ne@ bpek di agram

of dupl exed r| nt el ?11 ne ciondt r.ol l ers and Menjet TM print heads associ ated
with the prln rcon rgurfﬁer S bvvn in Figure 14; Figure 16 is a schematic

bl ock di ag¥ieuss &t istaeshemmalin blogkndiderren efomprintsr lcemtrolid Gugrthe retfagegprings sibdnamd 15;
Figure 17 tlﬁélpg{da@ecti ve view of a single MemetTm printing el enent, as

used in, for exa net page. printer of Figures 10 to 12; Figure 18
is a perspE&ty Végépﬁcmam blogk SiHGMP Sisupiexet prink peigp F“J‘g"lb“fs REMFET st i ng

el enent s; associated with the printer controller shown in Figure 14;
Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and 15;
Figure 17 is a perspective view of a single Memjet™ printing element, as used in, for example, the
netpage printer of Figures 10 to 12;
Figure 18 is a perspective view of a small part of an array of Memjet™ printing elements;
Figure 19 is a series of perspective views illustrating the operating cycle of the Memjet™ printing
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;
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Figure 19 is a series of perspective views illustrating the operating cycle
of the MemjetTMprinting elenent shown in Figure 13; Figure 20 is a
perspective view of a short segnent of a pagew dth Menj et TM pri nt head;
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 schematig¢ view of a docunent and page
description class diagram Figure 26 is a schematic view of a docunent and
page ownership class diagram Figure 27 is a schematic view of a term nal
el enent spégiralliivaichontictiasd adimgnkdgrovtilgadier®28 i s a schematic view of a

static el eﬁglgg32§p§§h@{ahg@gv@,gqf&4n%§dgb§gr am Figure 29 is a schematic view
of a hyperlink elenment class gure 30 is a schematic view of a

hyperlink Ep&fEt? %’bﬁé‘BP%\‘fl?"‘z%fﬁd@ qeﬂka ?daﬁfé’@r am NPA090-SG 9 Figure 31 is a
schenmat i ¢ Figewd4of a @hdmaperidvw ofkdield gleownpspedidizsiotitlagdiggmam; Fi gure 32 is a

schematic ig&%/\éass ﬁthﬂ{l%% &%%he%b@ﬂﬁé’i‘ﬂlasﬂ&?{qﬁ 33 is a schematic view of a

digital in I agram ure 'S chematic view of a field el ement
speci al i zaFpBn3%t aa%%"“ﬁf“a‘g‘?"é‘?ﬁa el plogs dagrams 5 schematic view of a checkbox
field clasEgaéBYs fthentatiuiévweofa bighaturafiefidheyddgtag; Vi ew of a text field class

di agram chematic. view of a signature field class diagram
Figure 38 Fggyggelfago“ﬁﬁamfg mpumocessmtgaﬁr o%mésm ng algorithm Figure 38a is a

det ai | ed fFigugitaiste de‘ﬁﬂeéﬂew@%?fommph@h? flayishanof Figwe 3% gure 38; Figure 39 is

a schematlragmme@;ch@mﬁ@g@v&%yge@er@emmdd@én@mmsmgﬁﬁs di agram  Figure 40
is a scher‘rptl C, Vi eV\i1 a . lesource escrllpt&isgg?cl ass diagram Figure 41 is a

schematic VPEW 0T S FRIGHTT B & PTEF ISP st e Figure 42 is a schematic
vi ew of a Figwe Hriya dcheaticlicysef adivergjesdisclassiiagume 43 is a schematic view of a

subscri pt i ggureeli g/g@ﬁ%a@g‘qg‘pgghmmryﬁktgﬁgs%a@&nl s a schematic view of a
hyper | i nk %%L? st c] ass 45 is a schematic view of a

hyper | i nk di 1 Bif ?"o‘f‘ed”c‘%lasu ‘I"—:‘P‘@Oﬁ%%‘vﬁ%p‘i"%” ' schematic view of a form
subm ssi onFigrotdocoichemafiq gaw  aliyperlisk mqeg blesyeiagremyi ew of a conmm ssi on paynent

protocol ; ﬂ:gﬂélcfﬁsﬁs@hénﬁtz@vxe%@&%ﬂﬁk}ﬁﬁkééh@a‘ﬁ’mﬂfrot@coﬁet of user interface flow
docunent icons; gure 19 is a schematic view of a set of user interface

page | ayo uﬁiglgcf dérﬁe‘fﬂc eitxe%\gew of a form submission protocol;

Figure 47 is a schematic view of a commission payment protocol;
Figure 48 is a schematic view of a set of user interface flow document icons;
Figure 49 is a schematic view of a set of user interface page layout element icons;
Figure 50 is 2 schematic view of a bill payments class diagram;
Figure 51 is a schematic view of a user interface flow for a bill payment;
Figure 52 is a schematic view of a bill front page;
Figure 53 is a schematic view of a bill payment method page being the back page of the document of
figure 52; and
Figure 54 is a schematic view of a bill payment receipt.
DETAILED DESCRIPTION CF 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
networked 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

NPAQ90-SG



Figure 50 is a schematic view of a bill paynments class diagram Figure 51

is a schematic view of a user interface flow for a bill paynent; Figure 52
is a schematic view of a bill front page; Figure 53 is a schematic view of
a bill paynent nethod page being the back page of the docunent of figure

52; and Figure 54 is a schematic view of a bill paynent receipt. DETAILED
DESCRI PTI ON OF PREFERRED AND OTHER EMBODI MENTS Note: MenjetTMis a trade
mar k of Silverbrook Research Pty Ltd, jdustralia. In the preferred

enbodi nent, the invention is configured to work with the netpage networked
conputer system a detailed overview of which follows. It will be

appr eci at e thetiertn ofiapped/eriyee) thap Iserpbpdicat sudave which coneioes&endch ip 2empotie al | or

even nost Qofp Lo sReEH i eonqﬁte@wsémaﬂg £6! £BShRN S bg'q§&H§ $£dn 9@;&3}%& n

relation to the baS|cs stem However, the systemis describ In its nost
conpl ete f GrSRetdsVisce giwoh Be erifi "@’}&‘”«SP‘?%?P e @ﬁf?&ce?z\ﬁé’hb"ainﬁ‘é’ﬁ‘btl ng to
under st andvigitle mcmmﬂﬂxtami tefinatthih gdth tihvey |ﬂfaei ptdl getnesibdmimpet sufsvadicRispect s of

the preseng..iA%enN eiglrescr%atﬁwmt&enﬁa [ ¥er, p J&Mp& st, L of the
Wl opd MR sy M T ool et

net page systeme S a conputer Int ormof a
mapped sur‘Ef@‘&(“:‘é‘t‘i‘“’t‘ﬁfa’t"“‘f‘Fl@1 abgpt &H‘%% ethe WP@&E@CW%?@HCWHF&FWMF ‘@f@ﬂ@ﬁ‘b es to a
map of t hebas@h dsefcRBlenNiugh iRy 4 sﬂnsa;ga@mpugeeﬁmﬁ;msm@md shfRe. MaPinfoRhAiHENCES can

be quer | ey AN ABRIDUL A o SEARI M IRl 6 LEREOTLT RO, Wliguapec f 1

i mpl emrent a rmvisibly
and defi nede ?mfa@ukl}FPSB?ﬂWé%/th? prgratogs m@@afonq’ﬂbﬁiy%ﬁcetfﬁéﬂqmpped surface yi eI ds
an unanbi guous BRs pREAEEREE, m@tnetpygetsmtdm ks Bmaeagishumrbg, giafhugbent maps.

The corrpute ste can ntain informtion about features on the mapped
Surt acer - s SlRN R e aRtn R 2 Airebi Wl a0t e e R P e g
suppl i ed byt ahigtengk lly idergitive websmebsvinformatidveis papisd dn sk page esing Tilewliidhfior mat i on
thus retrigyeeifehvisilso {hggnafcﬁ[ ﬁHnQB eRCTH GRS noMAl&, hm@-fh%eﬂﬂhédo@éd%gta%t he

conput er system.on behal f of he, oper.at.or in response to the operator'
interactio Sﬁﬂs?dt]i’yf’%‘é’“% Vf"%?é‘@g?"@é’[“[ﬁa@@“qdﬁmp‘?’? éeP‘red form the net page
systemrel i es onlithxeprgered tiwtn otivedhitongmd himstrmhs onlemﬂl@a@@an wrelisked hith thet pages.

These are pageRqQl: hBEX¥liondAPRE GawdR dr (" BEAS LR G4 a%&w&%@ér@é’?r% Jggatper

but which work I't ke interactive web pages. Information i s encoded on each
page usi ngSHPRARmGRY ©F ridten by hendaeh p EPIES| ‘ﬁﬁ‘f‘t%‘?%‘Faé‘th‘Ef"%d apthradehihan eye.
The ink, hewpwenext anid ntther ebym diewiopfdets 165 filled Balh othaenbelusad, diznatadms

optically | IR B8 BP0 ARSHL A LA 8, Hhe NERRADG,SYSLET ol A e

preferred orm act | ttons a S on eac age can be clicked
with the #a1%$ request information fromthe network or to signal
preferences to aAﬁlﬂIbM@iéJKmSQQ’u)tﬂrapﬁﬂﬂed&ﬂ@age&ﬁhﬂéﬁr&ﬁ&ﬁhmﬁr@iﬁefWiﬂ\Irm@l’baﬂJy hand

I L e T

si gnat ur ecbetween the pen a.nd the netpage system. The example shows a Request form contammg name and
address fields and a submit button. The netpage consists of graphic data 2 printed using visible ink,
and coded data 3 printed as a collection of tags 4 using invisible ink. The corresponding page
description 5, stored on the netpage network, describes the individual elements of the netpage. In
particular it describes the type and spatial extent (zone) of each interactive element (i.e. text field or
button in the example), to allow the netpage system to correctly interpret input via the netpage. The
submit button 6, for example, has a zone 7 which corresponds to the spatial extent of the
corresponding graphic 8.

As illustrated in Figure 2, the netpage pen 101, a preferred form of which is shown in

Figures 8 and 9 and described in more detail below, works in conjunction with a netpage printer 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
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recorded on a netpage are automatically verified, allow ng c-comrerce
transactions to be securely authorized. As illustrated in Figure 1, a
printed netpage | can represent a interactive formwhich can be filled in
by the user both physically, on the printed page, and "electronically", via
comuni cati on between the pen and the netpage system The exanple shows a
"Request" form containing nane and address fields and a submt button. The
net page consi sts of graphic data 2 prijpted using visible ink, and coded
data 3 printed as a collection of tags 4 using invisible ink. The
correspondi ng page description 5, stored on the netpage network, describes
t he i ndi vi &eraibedeinememt &taid foelolve isnalep &g delivirn perjodicaily ol omr depbndd @emsonplized t he

type and Sﬂ@&ﬂa?elr %ga%ms é&a@dg@)br&ﬁm&%@ othBYt SbRGHidnY, S SHERE M niddl qulity faéext field
or button in e exanﬁmﬁ%wto all ow t he netpa e Sy stemto correct Yy
h

i nterpret ‘f‘tﬁ‘ﬁﬁ‘t"e iReets %Tﬁ’@al cqtpRuter, dhiripgee l?H’E‘f‘dﬁa"Gapp]faB?e "é‘%&r‘fﬁ ¥ "has a
zone 7 Wwhifohexaople, eaipondsediadjadetiteo spat ivhibre e inetiing @éwstihfrst caGumaspondiing

gr aphi c 8 o rred
Porm of whi SR | LR EEEk Baleh It Ryt AR RAIS O e WP OLE P

bel ow, wor9e&es iptaplgiap. deskier. QPF‘B&KFWWFF@F}%@@%H nter 601, an

| nt er net - connect Hdpf@éd ;rﬂﬁuemg R PbibedT ¢ ersiniplioN@MBine b bdsE6r-ued ofpR2t With tise. The
pen is w relmsessa% erG QTR mérglveme%urel y with the net page printer via a
short-range ra fmak‘§ et page prlnter 601, a preferred form of

whi ch is shown i ﬁs Fiiog’aﬂlegigllfizifée 1gpagmppn N0 PAGIS Sh 1 cddedcdofatgnd printedror e

detai | bel RWagel 1SandBnfvaRatéhetik mﬂm-rdageuaaaslhﬂ@ |’.h¥11ﬁb?acﬁkﬁ 161 fdfach p-RRF T8Nal i zed

newspapers s, catal.o chures and ot her blications, all
o L irfeE RO LA e SRUSP R 2 (0N et e s T 8 S Bibalhap
conput er, @h@pm@tqyagt@tames, theapage ssrverrselp plcdresprdivghingsiige @rrpiiestion Egmpuex anpl e,

wal | - munts%ﬂwﬁghﬁﬁﬁmn h Qe e@ﬁﬁ@auw%%r § N ernbapphbdicn RS mhy inf thinSEndCONSUNE,
such as in a user ki tchen, near br eakfast table, or near the

househol d'r§SpB‘l§FW?‘°hdfp'H’éeﬂ3’r‘ P‘ég‘qﬂfﬂgpf‘ﬂér day. It also comes in tabletop,
deskt op, port abl Ehcarghagsispiteat s medo/@nsdepbls moNabpages iphd ptfeckdambediaint poi nt
of consunpi, R, GREN dKudht v%ﬂﬁﬁgh%faee&'ﬁfcr&fech%ﬂlg&ﬁmm éyEtelh 'ﬂ\@EME)' JiRLifiRss and

interactivity of an interactive nmed ure 2, the net page
pen 101 i n@@P&&T&Pweﬁhlﬂﬂ?@f%%%&rﬂaﬁ%s E?ﬁh“ak’@?’ feiffl@@& mﬂ@?ﬁé@@ﬁl =ity

co_rmunl cat pm;mgvis fade nsOdfordalsle e otisadér Id itdeet@red i@, 4 mipegeqoblicaivnthes the net page
printer. 9si<:6pc{h!1rgét§i§nc§9fja u%&ﬁﬂél &Q&r %ﬁh@ rsﬁtéﬁtaé 08y b e bt %fg%&éanﬂ:@& page

page server rpretati priate ci rc t he page
server sen@§ligoleinnbatl sidrichonry t?ﬁé@@é@éawaavsaﬁﬁmnu pieiohipdicer  software
runni ng on a net pmagetpaga@hmera-klblafs de@rg a¥adlabillth ©f @f4dbdn6 Biltdr@Nactsy. Calle MAY 1 N

turn send gL GSRONRE 1oLl HotseR atl)cis 1§ &8 UQReal e Ofls € ?bﬁ‘a“{‘% sQr(q'ce”tf%rm The

net page sysiwem I'S made consi der a nore conveni en e pre err
enbodi mentbroagbangh eyt agesaths plrradyonvpilable to 28 alitess: Hiegbipagp arnier can also operate
m cr oel ect y:ReBARIRA on$ Wi wWRMobMEMBY erP@BR dnd 1B¥dr @hage quality. Indeed, the netpage

systemt can be enabled using existing consumer inkjet and laser printers, although the system will

operate more slowly and will therefore be less acceptable from a consumer’s point of view. In other
embodiments, the netpage system is hosted on a private intranet. In still other embodiments, the
netpage system is hosted on a single computer or computer-enabled device, such as a printer.

Netpage publication servers 14 on the netpage network are configured to deliver print-
quality publications to netpage printers. Periodical publications are delivered automatically to
subscribing netpage printers via pointcasting and multicasting Internet protocols. Personalized
publications are filtered and formatted according to individual user profiles.

A netpage printer can be configured to support any number 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
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(Memyedm) printers. In the preferred formof this technology, relatively

hi gh- speed and high-quality printing is nmade nore affordable to consuners.
Inits preferred form a netpage publication has the physical
characteristics of a traditional newsmagazi ne, such as a set of letter-size
gl ossy pages printed in full color on both sides, bound together for easy
navi gation and confortabl e handling. The netpage printer exploits the

growi ng availability of broadband Internet access. Cable service is

avai l abl e to 95% of households in the United States, and cabl e nodem
service offering broadband Internet access is already available to 20% of
t hese. TheofetipaityeThivallowseachaisan toerhagntpinopdistiat erofilpivith resrieg we nepegemeldicatons,  but
Wi th | ongegerded: bppfbod MBS and | ower image quality. Indeed, the netpage
system can be enabl ed usi agﬁem stlfg%?consurrer i nkj et and Iaser r| nters,

al t hough the systelfPigeIPr™ <3 gy Bt Beifrsre™d %Wpflgearﬁgd“r@ﬁqnls“ﬁﬁé} addingediR | ess
accept abl eorkroomoa pepmEsuUel dcsoupei Tils atlbwsvé-@wimetct ptss to tenbodiynmtbsgzed t he
net page SYystgnhd &@g@f,&dwn oY deli@fafior ae eg(@)o%pmé fhe Slehdnire QfLa HTROI MENL S,

the netpage systemi1s hosted on a sing uter or conputer-eéenabl ed

devi ce, sudetpagEenWistg mgvisusly N@ﬁtﬁfé‘b%g“ﬁ%‘lﬁi Flewipg Hip authsntiepedhepger g identifptogpt page
net wor K ar €coaiefck ghiee Otietbich@kricy & aled beltiked taubaityl illeyititp. U versioalof e setdage gaet page
printers. C er t cally to

subscri bi ng‘ﬁ%dé%)%{ rgﬁnpgﬁg%dér%%%gé?o%ﬁafggﬂﬁ G e aHgg%rgrlu a%lEnlcastl ng | nternet
prot ocol s. Per soAdhqugied nefpigs|mriptat F’@héehé{?fepefl? qelsrsah rtle MomatIeEpaRee cor di ng
to indivi dwﬁioutus@ Enteweﬁlidnj iC&mn bécoaﬁgu&aga/epﬁldatv&runmme@mﬁm it pRgerte® SUpport

nb nb t
any nunber 1‘I"orm tlt%%ln %éhv?rs Penocapa?s,nfmfn sﬂbs\én\% (f or omermse & Wonze%é sou?c[es 11 Qﬁeggeatgga ni que

printers. ation, each

identifi ernetpﬁgm@eh@mdmﬁév lha&blee or ectoril] soeouitorhichfis n@blmoeadynek pailre wpens, one
assi gned t@oﬁm@temmfumwep&gﬂaﬁré@ of the famly. This allows each user
to mai ntaig a di Etl nct profile wth respect to a netpage publication
server or applic FIFoR= 8Ly WP‘RCWEHELﬁEage pen can al so be registered with a
net page regi st r aEpchrbjse medst inle sastah i deskeibeld dsng 2 OnidiedModrbnaLapapgediMIE ar d

accounts. ik Sagdol AW EriAIBAGR opa%nmtﬁmmssg%oﬁl@&éarb? Ieratlgﬂéfnpso hdazgg using
e re |strat|on server nmpar es he S|gnature

t he netpa The net p.

captured g'@‘“{g ﬁ’g‘e a'r‘f’é‘fh;‘}’é@‘é ’g‘f‘?re% i aés"ﬁ?tlé’{}ii a&ﬁ%?ﬂﬁralfzé‘ﬁ%“% @éﬁ?ﬁ“‘%’f"gﬁﬁrﬁ‘ﬂ’%

al | owi ng i fomt pind vff rhletivhshipdiceretndjetts ée.’ bsmeaiemtamteyottoﬁasmA@nmm ehteser ver .
Q her Dbi On;%alaﬂ cfihe Bl &Lﬁpudggrstuaqg et Qor ks by aﬁ fégmug‘ht YfEds Bl Qi Py t N

net page p i ncl udes erprint scanning,” veri I a simlar way by
t he net pag@ﬁ%@f 3t clags; %‘H gﬁr‘\/’éﬁ SensfatREwGH Cféssr]?efhﬁ'éﬁés ﬁHPth% absehehA-dbf i ver

peri odi cal BMBdeh n@ SirdchesupfditRéchgl-di@napRag - 1ew1aske@wc1abhser intervention, it
can be configure |1 i ln.it R eferred
form it only de g?c\ggl\é% Sp&erér%'lmo ?Ee\ér?&sgleﬁ%%ﬁ%ds“ﬁ%tsm%% {;}J& ass é?n\t/ﬁmsséisétufhorl zed
sour ces. | e #¥paesofbpeless. scpafqied froma the a35ee by ihprizertalilige, allli‘é’fﬁlef’@}@“ﬁlﬁ@ﬁl ne or
e- mai | acc@eeliss, Wepatikd Iﬁﬁm\fﬂlesdﬁhlblﬁs KsOby2d YorilzeheK 1ikeRinl BT c136) SiagricRoMmEchti®wl el ephone
nunber or .emai |l address. EdTF%C;E SYSTEM ARCHI TECTURE

however, operations are’ ncver mo

An association is drawn as a line joining two classes, optionally labelled at either end with
the multiplicity of the association. The default multiplicity is one. An asterisk (*) indicates a
multiplicity of “many”, i.e. zero or more. Each association is optionally labelled with its name, and is
also optionally labelled at either end with the role of the corresponding class. An open diamond
indicates an aggregation association (“is-part-of”’), and is drawn at the aggregator end of the
association line,

A generalization relationship (“is-a™) is drawn as a solid line joining two classes, with an
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
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Each obj ect nodel in the systemis described using a Unified Mdeling

Language (UML) class diagram A class diagramconsists of a set of object
cl asses connected by rel ationships, and two kinds of relationships are of
interest here: associations and generalizations. An association represents

sone kind of relationship between objects, i.e. between instances of
classes. A generalization relates actual classes, and can be understood in
the following way: if a class is thought of as the set of all objects of

that class, and class Ais a generalization of class B, then Bis sinply a
subset of A. The UM does not directly support second-order nodelling -

i .e. classwesibgds ogly abgeisdimeh class is drawn as a rectangle |abelled with
the name ofqthe fgkfsges !t contains a | |st of the attributes of the class,
separated fromthe nane by _a horizont | i ne, and |ist of the operations
of the class, s&fBs "é‘a‘?'f FogPE ePnat |al5‘ﬁti”’é° pyEgr b‘j”“‘é‘* HsY PPSHE 4PPFT ne. 1 n
the cl ass idaisezdgi;eamrfadaItmbﬂsbédlxﬂwmandmaqutwe)@emm| ons are never nodell ed.
An association i ﬂeﬁ)@%@ ASctof da g ... as QRLIAnALd %i abel | ed
at either end w ?h ) ﬁt 7 %P%]It Oﬂag%‘&t he a%somggt?%%z)hn h’ E%%

nul ti pli ciEfprepss BﬁéonhAﬁdeécé’P%‘r“l%ﬁ‘e (’f'gj’ Thﬁ%fl]‘&%ﬂaé%deémp?ﬁé}llstmﬁb‘}“l“?ﬂP‘;‘fm%ﬁ‘“ﬂy many",
I.e. zero BranEphe. pa@aeﬂaeraﬂﬁcmgealtescmon Ses@bbsd tﬁmhﬂawla&cﬁbﬁh |c&ﬁbn’d\bﬂt}lit pageS narme,
and is al tion b ' t of . t.he

cor r espondi g&% t]e}8 &ka}és Akl S&a%fs dIt %fso gés&rﬂ)gg ggt\/\éaler?tlgtrs Qg ﬂ{e ? 3 rllncgzgusl%m ation
("is-part -, hmﬁbn@,sﬂnéwwe&ﬁ 4!11@933@@1#@@&%&6@3%@@6@ ﬂh@tPa@s@B@P #ion
line. A geﬁﬁﬁoakdtzeaﬁﬂumeduayaapm&a&hup@océssdds’oyaw)mpage Qrﬁtaﬁ\/n as a solid line

joining two cl as rr anoentrlanle) at
the generalizati gﬁﬁ’ge&'&tpiﬁﬁs Yii Shmltgss dPage Qesmpgon °W SRERCART BES TR i pl e

di agrans, adkeywied ideptcaluigesho basdla&ugyismaqaddnetpﬁy lsmgmd vitidue gagd adohtddr. it | i ne i n
all but th,eagm Has Qﬁﬁﬂﬁ@@cﬁ&eﬁ fafam@iegtﬂsmawb&ave}ytiargesnuﬁlt)&me%geb NPA090- SG 13

attributes only i s, defi
Foundat on on Wit st s HLATOPIn G - ° PR o 00 PRACHTEAR - based
user i nt erdawepdzo opultth i ppehrs, midokendy indiec@inidenitificsaireaogd degrigionvibe @g alsd\ net page

consi sts Ofjmaik Wsﬂﬁﬂﬁ tl(e%geoéﬂaﬁ&er@dés 0%@taés%&ldg<a)lbeh Eh‘ého?é Rl vhiggoed with
references to an_online description of The onl me{i)g
“FEFThe page

description is marifHiHEE BePErSrERNPIY “ﬂb9“ ?i‘yﬁ'ébf‘fféegﬁmﬁdﬁé‘ﬁgé
descri pti oncidesedindne paptih deariigiatel avaldepgiit aranttisblnd drthushn tedupagessily

i ncl udi ng 8%d by a%]gp%eqﬁ] Q&s&r%ﬂﬁ:ﬁapp&{ma@f&t@r describes the input elenents
on the page, | Rcl u BUt t ons I nks, and input fields. A netpage
al | ows narkings At Wﬁblaa“ﬁé“? ﬁ%ﬂ@%seb%ﬁm% nptpage pagy g e gz dafa gransmitted

si mul t aneow sHe yietpp byt @ dHadlivtheEsORQEEAGInGY Thepen B Sliplag endsymin@iateMuiit thil e

net pages c t.he e N SToJr- 11 e ut

t hrough ﬂ%ﬁ)e%slkl% étgr ‘ilyesrlﬁx?%g erpdgoglgg elts % %Qéugﬁ Qﬁ? tlly%\llj\?é‘ﬁi d%‘” elséacaﬁg ne {ptage is
assi gned aPep ﬁqnq@}@blpj &epee #tdrast one tpgagven o sipgle click on the page. It is important that the pen

recognize the page ID and position on every interaction with the page, since the interaction is

stateless. Tags are error-correctably encoded o make them partially tolerant to surface damage,

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

The relationship between the page description, the page instance, and the printed netpage
is shown in Figure 4. The page instance is associated with both the netpage printer which printed it
and, if known, the netpage user who requested it.

1.2 NETPAGE TAGS
1.2.1 Tag Data Content
In a preferred 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
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page I D has sufficient precision to distinguish between a very |arge nunber
of netpages. Each reference to the page description is encoded in a printed
tag. The tag identifies the wunique page on which it appears, and thereby
indirectly identifies the page description. The tag also identifies its
own position on the page. Characteristics of the tags are described in nore
detail below Tags are printed in infrared-absorptive ink on any substrate
which is infrared-reflective, such ag4ordinary paper. Near-infrared

wavel engths are invisible to the human eye but are easily sensed by a
solid-state i mage sensor with an appropriate filter. Atag is sensed by an
area i magetagdhsor nore fldgebinatapafye cpople, sitd ¢ g strg: datie P oravidadedbakt ed to
the net paggqiswsd @M Mhcod REcRRALRS the BELRAGC A If MeQe, witiMae BE Renlisy Ykl ess and
comuni cates, with the net printer via a sh rt-ranﬁg radio |ink. Tags

are suf fi cTo¥RE foyeiap F‘“‘S‘é’}%g“d’gﬁ‘g &P A FEERT" {Rat° FEREP AT B{HYAb] y
i mage at |eaSLEDRbertiagye svwest adppedingi ngl e click on the page. It is inportant

that the pen regmmb%%m}e%amamhéab@tm &9&&&&4&%95&&%@@%11 P ESEAE L On W th
the page, since the interaction IS tel ess. %gg are error correctably

encoded t oeatERE ETREHIRERT SEHCMP théﬂhéﬁd%lﬁ’t“a‘td&teg’ﬂ?’ Page page
server i dfetionNsy datpidieed bpdg@rtadasi t@men‘smg ple&ehmrmg@pleﬂrabietqaagemue al I owi ng
it to main t elds in
the page citi et b undlog Lopldp S B B ER VbR bl MBI 08 U2
the page d¥&Ee mﬁgbﬁlwkton@ep@ajét 1sm0m@at ﬂmﬂﬁn fePf@mﬁ?@lmaeﬁ%@fiwg@n of s shown
:/\E Flh gure éberézm@acﬂ@agﬂmm@ag%r@ﬁemsm%&mmta@ﬁsswth both the net gage printer
ich printed it 0 t he net page est it. 1.2
NETPAGE TAGS 1. ‘%‘md f%‘%" i peEor v bf &F é"‘r%rrs HPges SR g enire page:
identifi esantin:erqg@giﬂémcmd wihethe 1ﬁtherali9wémosymoam1ﬂtth@a2@@atf the magg fon wtuhlat tag

W t hi \r/]m t lhethé' @ga@axs A&@ge&mmmahme ee@iamvﬁmillaa@seﬁma@me Eﬂ.ﬂﬁ{rﬁy §u@re§1&e regl on
as a ol e

xampl 6. SF!ghate i oS Pt P aHRlG e finelh SF s e S BLER I h SRR e ot
function assdchatiedeion {ihcandaeciindedivatenteneize dfmetthe tag, without the sensing
device having te,gef efagtdgma description of the region. A netpage pen may,
for exanple,—illumnate an "active area” LED when in the zone of a

hyper | i nk. FWH | He Frerigionfkits) | y expl ai ned below, in a preferred

enbodi rrentRemﬂb tagmnont alns an |easily recognized invariant structure

whi ch ai ds AR eteet+or—ared Whi ch assists in mnimzing the effect
of any vvarBaq Rduced py the surfaceé or by the sensing process. The tags
preferabl ylegd e the fntire page, |and are sufficiently small and densely

arranged tRert tHe e arT T ef 1 abt) imge at | east one tag even on a single
click on tlhe page. llt"7is inportany that the pen recogni ze the page ID and
position on every interaction with the page, since the interaction is
statel ess. Each tag contains 120 bits of information, typically allocated as shown in Table 1.

Assuming a maximum tag density of 64 per square inch, a 16-bit tag ID supports a region size of up
to 1024 square inches, Larger regions can be mapped continuously without increasing the tag ID
precision simply by using abutting regions and maps. The 100-bit region ID allows 2'™ (~10*° or a
million trillion trillion) different regions to be uniquely identified.

1.2.2 Tag Data Encoding

The 120 bits of tag data are redundantly encoded uvsing a (13, 5) Reed-Solomon code, This
yields 360 encoded bits consisting of § codewords of 15 4-bit symbols 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 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
NPAQS0-SG



In a preferred enbodi ment, the region to which a tag refers coincides with
an entire page, and the region ID encoded in the tag is therefore
synonynmous with the page ID of the page on which the tag appears. In other
enbodi nents, the region to which a tag refers can be an arbitrary subregion
of a page or other surface. For exanple, it can coincide with the zone of
an interactive elenent, in which case the region ID can directly identify
the interactive elenent. Table 1 - Tagsdata Fiel dPrecision (bits) Region

| D100 Tag I D16 Flags Total 1120 Each tag contains 120 bits of information,
typically allocated as shown in Table 1. Assum ng a maxi numtag density of
64 per squaingningimberept $Gntblstin trargpné Brdseqh alus snagimisagitigrikslibped bét theppust 0 1024
squar e i NCHRScan b2fuliflontfdi ONS can be mapped continuously w thout increasing
the tag ID _precision si ng b|y usi ng abutting regions and naps. The
100-bit rebfdn | Bryiabfag ti%‘ff W€1030 or @ mllion trillion trillion)

di fferent regi on3hdphydxel rapreseeioy of thketng, sHowe th Fidure?s, thelldg fibdttagdEnaowicng The
120 bits ofs 5@97 %Gl Gut @%&ggéaﬂ%hﬁxﬁ%ﬁg@?gﬁxwﬂggg sAcdbPuel s[BE GgSO! OO

code. This enco bits consistin wor ds o 15 4-bit
synbol s ea‘%?ﬁ’agﬂﬂ% tog dptet thy) tags g dnte ifs Shifee-dimgysions! T%‘?‘F?Bd?la"é‘? FooRgssepssr- e
corrected cﬁz&l’areﬁﬁﬁﬁﬂbﬁl‘eﬂresehtaﬁms d;f&hahﬁwﬁ@hl&tt@dﬁhe@ﬁco@adsagrmﬂI error rate of up to
33% per codevvord Each n% % ﬁl represen éed |n1 égk% coher ent
way in the tag, ARE “’Hep“’ 5B g™ ‘f‘“‘mf & S¢S e "”83" re iA Xved

spati al | y Whdnlprinted 44&600&gfs pef ncisthis msids e withed dianelpnefaboust mor Af(thinresniutior

affecting gl lsQL:s@gn@cp@th %oﬂnd@&jlb Bt ARt SDARTRAGS sRed it BedAREr  Of
synbol s overaJl and a synbol s in any one

codeword, {oHtE™ ia‘ﬁ‘?cg‘?tﬁ‘és ftﬁ%IYF‘i ke ‘i"ﬁé‘b‘hm%]%ﬂ"e ﬁ‘ﬁ‘%""%ﬂ£ ®t®error can be fully
correct ed 1. 2. 3TRhwsinclades Fia gargst stctings. &\ dekeetiop hripg 1§ allows eprses@pdatdeon of t he
tag, shown,jiny QU tgg Twﬁﬁgug €y fol 488 thALESL is &&anlu&hy[n%am%éd beblise 47 and

vari abl e data areas 18. fixed target structures allow a sensing device
such as t h&mplsersstipa 9hdis aﬂl‘i"‘d@‘f"e’@f’“"fﬁﬁ@"ﬁ otf 1B gffets rob perprestive Wisgiog #Bnsi onal
ori ent at i otrietiteiodtikiv 86 dllowi the sedipSdavice (3 ldgermiha e apgr@asatCahadriandtepbBBent at i ons
of the in C e ag

¢ epr oduct | ShORRte Pt T sk B8 1RNGRARR: LG 4R o WUAFILRY Sicb g
printed at Peissﬁeved@’@%ts e pllopib senfipes deyice fodigfer an aegurytf tt"FP camwarwb%wewe about 4
mm At t hi @an§fe:&0dtUkd @ and hence an accurate three-dimensional position and orientation of the tag

relative to the sensor.

All target structures are redundantly large to improve their immunity to noise.

The overall tag shape is circular. This supports, amongst other things, optimal tag packing
on an irregular triangular grid. In combination with the circular detection ring, this makes a circular
arrangement of data bits within the tag optimal. To maximise its size, each data bit is represented by a
radial wedge in the form of an area bounded by two radial lines and two concentric circular arcs.
Each wedge has a minimum dimension of 8 dots at 1600 dpi and is designed so that its base (its inner
arc), is at least equal to this minimum dimension. The height of the wedge in the radial direction is
always egual to the minimum dimension. Each 4-bit data symbol is represented by an array of 2x2
wedges.

The 15 4-bit data symbols of each of the six codewords are allocated to the four
concentric symbol rings 18a to 18d in interleaved fashion. Symbols are allocated alternately in
circular progression around the tag.

The interleaving is designed to maximise the average spatial distance between any two
symbols of the same codeword.

In order to support “single-click” interaction with a tagged region via a sensing device, the

sensing device must be able to see at least one entire tag in its field of view no matter where in the
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the tag is designed to be surrounded by a "quiet area" of radius 16 dots.
Since the quiet area is also contributed by adjacent tags, it only adds 16
dots to the effective dianeter of the tag. The tag includes six target
structures. A detection ring 15 allows the sensing device to initially
detect the tag. The ring is easy to detect because it is rotationally

i nvariant and because a sinple correction of its aspect ratio renoves nost
of the effects of perspective distortijgn. An orientation axis 16 all ows
the sensing device to determ ne the approxi mate planar orientation of the
tag due to the yaw of the sensor. The orientation axis is skewed to yield a
uni que or i egibmedr povhat dFentation j érepi@otd Vie reaqairgaliagmetti/of ge lfieldof hew S drsinsige devi ce

to infer an.fcEEabe tiRadli-FRNSI QN RELPREGLI Ve transformof the tag and
hence an accurate three-dinensional position and orientation of the tag

relative to the SEHZBE2 K “ttﬁﬁ‘@f“’ ‘shfPH‘B?Wél?métFreﬁr%ﬂifﬁﬁéﬁflf’;?fI""ﬁ?"g% to

i Nprove t hebkained Wi mtiettags irotiladénsequiliael toangilalghid, hagoshiapruies. circul ar. Thi s
supports, ngs fnr'fbgé ag packing on an irregular
triangul arag?l d. tragﬂ rrbpltrxnuéatglgigﬂawbhé%eé circular detection ring, this
makes a circul ar Theafeg dntge pEYSEssipg andadesedisi trsriopmedh Py, 2 tsprsing gy pfinat| the To

maxi m se i defpaglpefis sRA@hAn Higdra7 bilile |a$apt@¢anﬁ5germﬁd1g Bytuited Foadhdimayvaeiger, i n t he
;?Ersn of Eg‘gtﬁea V‘ygl?‘fmg(r)aléged&%GQX?ﬁe 13 de{erlrz(ljnl'le rgat 2{)))n%§e r@er (?%iﬁle) ra%%)enlggnm rhés% C;ngu: 2r
desi gned s‘ananhthrteshpltiiortﬂ&sreage P1-J'he imageris theprthrpsholiled apd sepraguted mémsrmectsctpvtehu S

m ni num di l@?aﬁl(m shagéaezsmt gi)tsmﬁes Twlﬁﬁh WRAgLsnlall & RBreSciCkb@itargdi fu@hkrbsORe 1 S

al ways equ glg ngng\ﬁg i Each t4 bit data synbol is

repr esent ed*BY*a eé‘rz? cgfrog gLpac a@‘é@?“ﬁ?@“ % 4-bit data synbols of each
of the six codewBmas slmpemerhdnty €atre thet @mpited (APAr for @drrbentand tess probidd the | ngs 18a

to 18d in j.af RF L@@H&Qﬂ;f 1@&&&?& et §M1@ﬂ&1@é SeffaPshie |nB&@ﬁt@Qel§51 théf MARteShMridnd
circul ar Progressi roy %ﬁ@@z e interle is designed to

maxi ni se t‘?f@ HPBrH ‘é‘n or-i yé‘fa e?%b’ﬁ“oaaﬂ mf - synbol s of the sane
codeword. | n or d&he ting tBgepporthre 1§ isrtigl f@st ¢d hedchted (ut 26) a4k tingoas the bdvadage afjged
regi on Vi 8peds SEY el Yerded Wik pekpéuveﬁﬁs%%cﬂﬂ/_[a%ﬁ{é &%ce@&é%‘ir et ﬂmnﬁhz'in% afe at

| east one entiré tag inits fireld of view no where I n the ~ NPA090- SG
16 regi on BRtiepmopbfngarhahipgs iﬂteﬁeftfsc 0P‘§ “ﬁae§?ftdr°5’r~?@a°me?ﬁéwrn@am1%eé&w dr&net er of
the field igtasyicawogfizeteha it sispgtivedittint®a wassignifene The engs drighelt asp@e a@d _the
size and S A n@gtgémépx%}nheaﬁqgemﬁpﬁméﬁgn&&% adéLtf%Eu e hape, the m nimum

di amet er nso VI ew IS ‘the tags are tiled
on a equi I at er al The Pisn'giaptaifruggis 46 isgthe §%Wnbei Yoaped §er%8)- @atching proceedyyby nage

Pr ocessi ngapgipide e Gags Agmdiagiohdg ehc[ralg@e PhOGRES knd Goraida-nelecidiz i Rakihor ned by
a sensing develn se Su%shseg‘cﬁld-%r SL. morllneglt?r % I %ipzed ﬁm%;gg tllgeasﬁ)gregonged N\VP le a

captured inmage 15 belng acquire
that one third order moment is required to disambiguate the two poss1ble onentatlons of the axis. The

shape is deliberately skewed to one side to make this possible. Note also that it is only possible to
rotation-normalize the axis target after it has had the ring’s normalizations applied, since the
perspective distortion can hide the axis target’s axis. The axis target’s original rotation provides a
vseful approximation of the tag’s rotation due to pen yaw 29,

The four perspective target structures 17 are the last to be located (at 30). Good estimates
of their positions are compuied based on their known spatial relationships to the ring and axis targets,
the aspect and rotation of the ring, and the rotation of the axis. Matching proceeds by applying the
ring’s normalizations to each shape’s moments. Once their second-order moments are normalized the
circular perspective targets are easy to recognize, and the target closest to each estimated position is
taken as a match. The original centroids of the four perspective targets are then taken to be the
perspective-distorted comers 31 of a square of known size in tag space, and an eight-degree-of-

freedom perspective transform 33 is inferred (at 32) based on solving the well-understood equations
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the dynamic range of the image is determ ned (at 20). The center of the
range i s then chosen as the binary threshold for the imge 21. The i nage
is then threshol ded and segnented into connected pixel regions (i.e
shapes 23) (at 22). Shapes which are too small to represent tag target
structures are discarded. The size and centroid of each shape is al so
conputed. Binary shape nonents 25 are then conputed (at 24) for each shape,
and these provide the basis for subsqguently |ocating target structures.
Central shape nonents are by their nature invariant of position, and can
be easily made invariant of scale, aspect ratio and rotation. The ring

t arget st retingrie fby tagsspich end impgtspdco pii@ phioo(ste dlickbeart, P2 Gyndarientalsing Thase t he

advant age g 5inDehd§n¥E WardBl, |M£§Qaﬁx%gs when oP%EaéQeﬁt bV @zt Of bg'geleylvat chi ng
proceeds by aspect-naornall zi rotation-nornelizing each s

P ont e Clrcnt ot NGBS A o 189 A5G HELA WFE oG B g easy to

recogni ze @merfadncd).ne perspective distortion was significant. The ring's
original aspect t i . tion of
he por spect i ve tRanhilbbu St SHELURRCRI BT A MR MyeFREIPELE™, 7,

| ocat ed ( afaowgyata R pesHiond f3e @@éﬂa@? ippee S'aifﬁl"i}‘iefﬁghet a-velpsdpostigngh Ml itz at i ons
to each Shﬁﬂﬁarg ﬂmaam $at 3@rtde foad ﬁteb@namwmkuz in@e @ ihasUTHel Iﬁlﬂrxou:ﬂ})rTFnt S.
Once its seco or re nor r is easily
recogni zed? mﬂﬂr@]?d ma%eﬁg?sggne B ‘hse‘?ta%resd’ Ry resuﬁgotpmdgm%e i%altb%&g Y5 "di sambi guat e
the two possi bl eOrgeiall Ft@tdtobits 3@ have hecngpptained MHkis wsshaﬁb of the ¢is[60-béRegde| y

S kewg%ﬁI t ot Do %:(Qlt@w&@s. ;maels&xea Qi %) @%ﬁli 20 Id@m(timmga&ra@o deBiba ﬂﬁ& i t&amwh o
0SSl e ro |1 O rmilze | S as e rin S
oot < at P e e R R R S sEPuRstrle i oot SRRt he agi <

target's aredeavelildgingdiesantpdingyetces. ori gi nal rotation provides a useful

approxi mation of Tﬂé‘x%lgttﬁgetﬁs Gso&ﬁ’}I doRdht ﬁl#z?s&!ﬁeaoﬁfhlé/ﬁ%@\%hosér ReudME hgs specti ve
target structures 17 are ast to at ed Good_‘estipates of

their posifPERE=EHE %tﬁ‘mtﬂé»d %&I&*e!apﬁhofﬁﬁwﬁﬂ%ﬁ%d\éﬁ @BBIF‘Fé?ﬁ’Sr’tSf Br196Mhi ps to
the ring amceaflls dtadgethe no phrepasipedyt reamdkdriot éit icorenofradddiven ngsquand t he
rotation qfLRg. 3% aﬁ&\/ﬁfeﬁf}' D REAGACEHR JS%:&P%?X R GitehldBve dirbB Mvolves

normal i zati ons £o €ac hape's nonments. Once their second-order nonents are
nor mal i zed P8 angther B indle cpEPipa%t i ve targets are easy to recognize, and the
target cl osest t Dheesttdned $dgi daatigdcapo Sictidatityiof thet ragi@NcoRinmg Rt B4 and Tthe
ori gi nal 0 ets ddent R.io0 be the
per specti v‘% %‘gns({fg]?ttag %%%rrgéﬂ% C§L%QE|ASM§H§ ¥ k%‘n&g% e 1n %K’?e a}gaoe and
an ei ght - dégypeellgrisntstiop a3 shihp @pss pfe@fq iplrred @h3P diom %%P‘?f@e‘i“ﬁ‘f 8@%@@ t 32)
based on sekiticdgn ihb Qg Wl the KibGkehataDREiREHIPB RS hNRAQ PBysDEbalid and@ledtd'ng t he
four tag- soo Wg and i mage-space point pairs (see Heckbert, P., Fundanentals
of Texture® ppi ng and | mage War pi ng, Masters Thesi s, Dept of EECS, U. of
Cal i forni at-&f Befa@May, Technical Report No. UCB/ CSD 89/516, June 1989,
the contents of Wiy A2 3@k & DrebiBC B, R@UabOGd B Yar 105108 Pent@hBIBNBL)e The
inferred (R0-SREGE hd b madSe SRASSiR%hS PEERINS LANSEQLY hRadtS il £ PF ©) ect
(at 36) each?® P

tagged region, the location of the tag within the region must be known. This is given by a tag map, a

function which maps each tag ID in a tagged region to a corresponding location. The tag map class
diagram is shown in Figure 22, as part of the netpage printer class diagram,

A tag map reflects the scheme used to tile the surface region with tags, and this can vary
according to surface type. When multiple tagged regions share the same tiling scheme and the same
tag numbering scheme, they can also share the same tag map.

The tag map for a region must be retrievable via the region ID. Thus, given a region ID, a
tag ID and a pen transform, the tag map can be retrieved, the tag ID can be translated into an absolute
tag location within the region, and the tag-relative pen location can be added to the tag location to

yield an absolute pen location within the region.
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known data bit position in tag space into i rage space where the real-val ued
position is used to bilinearly interpolate (at 36) the four rel evant

adj acent pixels in the input imge. The previously conputed inage
threshold 21 is used to threshold the result to produce the final bit val ue
37. Once all 360 data bits 37 have been obtained in this way, each of the
Ssix 60-bit Reed- Sol onon codewords is decoded (at 38) to yield 20 decoded
bits 39, or 120 decoded bits in total .;gNote that the codeword synbols are
sanpled in codeword order, so that codewords are inplicitly de- interleaved
during the sanpling process. The ring target 15 is only sought in a subarea
of the i ma@8éwhodeggied Scheoreship to the image guarantees that the ring, if

found, is part ofyyga dﬁﬁﬂpéu%c‘é‘ c&d’i’& scllefneBarE HTRLEE Dot whish 110 tnel1QURea0d
successfully decoded, then no EOSI'[I on is recorded for t he current

frame. G v¥rrBeedtlist i ‘h‘ﬁrs‘éi’é‘%% ‘ﬁ@m Bierodgn SChrae Bt yORITORYH R M i el d of
vi ew 193, daradzldisessadiAnsiersitiveabdioyschoni odey egect-isdiaiingigegsanot her tag in the
current imge. The,oh %ﬁ&ﬁnét@ggcoﬁéﬁaé‘a ?%%&ﬁ‘%mhtebﬁansigt@({l%h oh B 1ol E‘E‘preg' on
contalnlngthetag an osition o thin € region.

accur at e p¥¥rieditste éﬁfggidrfégfwe pields f uRigpetiageloqaion Within the fewev«ﬂhaéag-r?l%e over al |
ori ent at i ORcadn dkhelphitis fRIBY to ths thgedatidnid WEld BellotAibn F4he pf:lfﬂilfﬂlﬂth@re@&f specti ve

transform 3 obser.yv h d. the known spati ti.onship

bet ween t he%lm Il_? usse 1 églenéﬂélﬁ ttha)q(?cgtl(% 03@1 IIiet!l rclatlve 0 3 use{) Peg?ce C emen? t9e2pa§e Tag I\/B.p
Decodi ng adeﬁfalgthne@samtgi Vigh the fegigp- diat qufy is ﬁ'le ﬂlﬁg u#e[faceameta ltéeéfgd%ﬁeé,thut/e pen

tr ans:‘ or md1o§a$@emve&m ﬁsa;gmérfacmehthﬁd&naﬁedr Edcatloh-¥RicRAB th Ok atibe Biviaay be
transl ated | nt

ocat wi thi.n the a i gn, the
| oontt on opbithidbeRhy o o ik B Bl Rl byl b TSRl ey tag
map, a functi onAnimbisH-indgetingelag hontagng 2| B I weich aliyeptinl lm'gfie@ﬁ s igferface
corres Fongamné RAGHS desIrlibﬁ?ﬂ gsgoc{m@ with 8RSregiéh amrttﬁmagssm&tm?e bf‘tthglu?ﬁr e Zﬁ
as ar (0] | er Ccla ra a ClS e schene
Ceen o U1 etindeeRn raBh B R SR Sanet Mkt rCa LR o GRE i g Lo
surface t ypdéstngiishablandbiertphdécatirggaps do mety theares hippaet thi eapwaemd atuabsplmtg mwchenme and
the same LA0TRYIHSLEAL: S caf;tﬂ%%f@l@ﬂh@lﬁxp;gaﬁhgﬁ Bnd Jg%em t.aguapp. The

tag map for a region nust be retrievable via the region I'D. Thus, given a
region | D, Tuenta oty Wries e pevrntered e Evrcn e dt‘“ﬁ‘@“"'%‘ﬁ ffeﬁrfmbém?l’éef‘rpie’éved t he
tag ID canpoblﬁoxttbaﬁséxawmiuasnbl&c_ambea:bamahgnmelydétagndemcat| on within the region,
and the tag-rel awn\s % égﬁ&g askﬂeBQ nﬁ@ﬂgpﬁmaﬁlg%’ cJ;o‘BerLJbﬁ &ﬁgaséo%t@& 'v&&l t 0

yi el d an absolute p e region.
Taggi ng ScHewes °1TW6 ﬂ?ﬁ?agf it IWF‘&P@“’E’BWP gt %Esﬁréi%glte&fsté’”@fthei H‘i‘f“é‘? %’f‘gf bot h
of which useygbigptopatddehisigldenic? in 618G Gt itdg@icta @2Uelréa by thi sendthgSdeGieCint €A an The

preferred godng SCNENE WSSSaed 968N R0 4R cating” tags as

1.3 DOCUMENT AND PAGE DESCRIPTIONS

A preferred embodiment of a document and page description class diagram is shown in
Figures 25 and 26.

In the netpage system a document is described at three levels. At the most abstract level
the document 836 has a hierarchical structure whose terminal elements 839 are associated with
content objects 840 such as text objects, text style objects, image objects, etc. Once the document is
printed on a printer with a particular page size and according to a particular user’s scale factor
preference, the document is paginated and otherwise formatted. Formatted terminal elements 835 will
in some cases be associated with content objects which are different from those associated with their
corresponding terminal elements, particularly where the content objects are style-related. Each
printed instance of a document and page is also described separately, to allow input captured through
a particular page instance 830 to be recorded separately from input captured through other instances

of the same page description.
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al ready discussed. An alternative coding schene uses object-indicating
tags. A location-indicating tag contains a tag I D which, when transl ated
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 determne the location of the pen relative to a
user interface elenent in the page dqgcription associated with the region.
Not only is the user interface elenent itself identified, but a |ocation
relative to the user interface elenent is identified. Location-indicating
tags therefore t Thevira@brdcy of thuppoabbtrabthipcun@tdascaptioh oathe pdps edrwet dlopemupat h i n
the zone 095 réqu&aatc Va%qlfaard Wkt #w'altoﬁt dﬁ age Bk GEREpt 5o &&&nénpggp%aﬁa ng tag
cont ai ns ich direct fies a user interface el enent in
the page d%%tf .bet ey b aTcEing d CWtﬂﬁowghéplﬂréﬁ‘grwahadsﬁﬂwcmtpPsé sEad¥ farrkhe zone
of the useconvémtyemé pré@nce o€ fife RirmitEe Mdcinhgne deiplimern theithgs dnaalelanments ki ng

themall ident.i nd ther bl e. Object-indicating tags
do not, thSeC?ngt%? emlen {lmte re?uS% ag{“%%ogl [})(r;}eug%%g%édsg abgol ut e pen path. They do,

however, support Atfh@a@piomﬂ@mo&% aoqsfefls &f p v@ op&matied page SesctinioRy Sasach ke

posi tion saugH doRgkts JrraaaUS MeHtaRd GRARA doeae 835N Back BGALIRE kfeh hat HbiROUENCY,
Egﬁ Cb“esﬁlng e?igogtoge%gg%g%]galgg né&?fdﬁlg%acuposéato %utelgménts% rllla)s(En V\gth%;'lgl naSSStrOke
function impuetdperati on with associ ated vi sual eI enment s on t he net page as
user interactivesgb&RRliRtahdd 85 NAlresBorldSBh 1GRARMtel BdBLAE E34 Edsiltd 6 aRE LNt ed page
using an el%g oErlatXS sen5|fn devi ce jn order fot Sa%éggrta to e read by the
sensing d LRG3 Oreach ot VAEHFEHPPUE & ¢ epEHER ang 8‘“1"‘?1 t he

net page syBtemge st cdOCHERNEs o diipleRAGE PBRESTRIPRIEI lc}‘dsreﬁprpsrt@a‘ragerl@cw efrtbodi ment

of a doCungpho.aR gael 3Enct RIGH pal? bt Yool AT tablle FA bds 2209 heild €S 25
and 26. In 'F)hgee ng%g[g)age Csysteﬂf??a ado%:urefent |§ delglgérsl bed %atwthree | evel s. At

the nost aBEPRURt | evel the document 836 has a hierarchical structure
whose term nal elkaaeritsn@3IOnsatsef ass ottbratmeClaMetttinstad@n 82NAn dbpa@cingan8d0 such

as text objgcts llfqeqecérhsylxﬁatﬁgﬁp%&ﬁcs mfdnﬁ% g6 ﬂm B hsberifil &MQ@%%stg *}@r gocunent

i's prlnte on a printer wt ge sl ze and according to a
parti cul arbagligk eéemglefaf%“SF B Eeeyps a‘fi’f’%f‘é’?‘@?\ﬁ%“‘@ﬂ%”&b@&ﬁ@ﬁt’ag? stnegiapdt ed and
ot herwi se fiidd fBinke ekistsHor TRl elendne batinnalt rebdptt SpBifbd toMhé bage lildtatidNEn cases be

ass OCI at edekyrmneglt ms(f\'anc!l dg% 1101; [= rltstel%‘%vgvey\?or chc%{egletgs! sfuihealé thtﬂothJ omt hOS € ass OCI at ed

wth their corres |cu arly where the content
obj ects are styl ét?r@malteéf@entrzabwasﬁm Penesat %ﬁaﬁt%@k@m&ﬁ s tifiehelemiitl page i s
al so descriaeda §@padfr&i- €dndnand aenaan{ 916 dsRRYHh i€ Bigkrbi DR didfic e@bht 34 aabd 4 cul ar

page instance 830 r ecor. ar ly from tured through
ot her inst? (ie gegaent éﬁ vﬁg LIRED & Sé& A e(?{?%ﬁ%t %lf)e’ﬁtﬂo éﬂlﬁ%%@@% e ptr‘{esence of
t he nost améttdrtavétobﬂ@c;ﬁéﬁremtmmmqeﬁt&% rvmbwntabﬁemmig@aseeﬁwm &6 owrrhic user

element 850 with an associated graphic object 857, a video clip element 851 with an associated video
clip object 838, an audio clip element 852 with an associated audio clip object 859, or a script
element 853 with an associated script object 860, as shown in Figure 28.

A page instance has a background field 833 which is used to record any digital ink
captured on the page which does not apply to a specific input element.

In the preferred form of the invention, a tag map 811 is associated with each page instance
to allow tags on the page to be translated into locations on the page.
14 THE NETPAGE NETWORK

In a preferred embodiment, a netpage network consists of a distributed set of netpage page
servers 10, netpage registration servers 11, netpage ID servers 12, netpage application servers 13,
netpage publication servers 14, and netpage printers 601 connected via a network 19 such as the

Internet, as shown in Figure 3.
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to request a copy of a docunment wi thout being forced to accept the source
docunent's specific format. The user nmay be requesting a copy through a
printer with a different page size, for exanple. Conversely, the presence
of the formatted docunent description on the page server allows the page
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 ofypformatted term nal el enments 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 docunemmnhmm@aﬂmﬁm&aﬁaﬁmﬂrEapewdsmtmmaanHMEM@edbd@&umamt 834. It
consists o . e r to a
page desoricns Pain SppicfBCpl SRPRERS e Alls WALE hoo0h £RRREE 40
descri bes AtheRtiggseiserh |aEﬁJE‘PtSp?S| h B ENEPRY RPebehatt afni‘i“hﬁ’ét% wsers | appligpiion D 50 of
the net pa@asactﬁnspamo |pfwfdasnﬁﬂiumﬁngh@&o§mdntse@fcesaAdat@ummaoiens hedfagepapd | t
represents_a. cep request.e iSO nstance

Consi sts org aundins oRRA shERMETLEN: ph Do R0l bPuu BRBEE HORARIE . e
only exi st@twork mqluqeser'@ml‘d%bet qfﬂgamféﬁr%?ﬁe'thap@l@giﬂmbéﬂt ﬁ‘fﬁﬂ@%eow.tancrfhéyl,ce apapgper | i nk

i nstance es)é}v&tzﬁsofnﬁfntaﬁzs u&yﬂgﬁk{m& f&lemsge lmﬁ@ucslemd stucH BGHHAS pAatdis @RGact i on
| D 55 which I NSt ance exi sts

S
for oo 1t AT Bl sl B WitporRR0 Boe a1 A0 B reBlfer s el s RESARE Y L.
An el enentlafivedy thedsecrigia of thototrespprgling pdgowever, for static el errents such as

textflows. A terpi ccCILEBRE 1£ bR @citedf i Al SNBMnB4R pRvilNASHl | NK
el enent 844, a fie eI ene a page server command el enent 846, as

shown in Fk?a&ﬂ‘il‘ég"ﬁ?ageﬁ”ﬁséﬁal“&m?%8??8?&5"}%?&'@ can be a style elenent 847 with
an associ at ed st ynetpgb péadr u85the Ingerteeistfibutad Neine ferein (BHS), wiisirhilaqte réslsoci at ed
styled tex] Qhi5ede I§§§ itk dePRAE LS BRI neBis: pileclsbv@ AR ARl B &fbnliiRIe

el enent 856, a graphic elenent 850 with an associ ated dgraphi c object 857,
a video cllfaée‘éfl“"é‘ﬁeent 851 with an associated video clip object 858, an
audi o cli p el eneAtnetBipe applitatorsarvad s Geisat e svhakiblis® intdrdcfive@btpaee tppBGHons.0r  a
scri pt in

Fi gure 28 %‘; é}tpé%é%ﬁﬁ%%%ae %&%htgo%gg‘r’%% éﬁbfe?%ﬂ%f%g%%év\g |t§ Hﬁ%‘%ﬁj to
record anyPritieti thay arp diReribeipfaildgSStenthe page which does not apply to a
specific input eNeta@stservérm dath ébe PRk ronedl viuddyMoO et/ kaée platferhs ool 29 Map

Crans! at od WAECT Dot ando, AEpRepRELE 4R skt @R By 5 RED° 10 B

pref erred nwoeiilent singe hegt @ég@nﬁ%merr%n beotigtibgted oSt a pprodErof hestutor os et of
net page pagief ths BaMdhditybvideEtBgse Ed?@abs%nﬂ altpa@lanmre\ﬁel&&n% prév@de@Bp8e | D
servers 12, net page ag plication servers 13, innetté)vgeq ublicatio servers
14, and netpage ‘Printér S 60T ¢Shnelted” Via a" AETWET KA 18 SiEH" 45°

| nt er net , mA®tes ovmputer Pogysiaton,Jr owyk@g@tv@@

1.5 THE NETPAGE PRINTER

The netpage printer 601 is an appliance which is registered with the netpage system and
prints neipage documents on demand and via subscription. Each printer has a unique printer ID 62,
and is connected to the netpage neiwork via a network such as the Internet, ideally via a broadband
connection.

Apart from identity and security settings in non-volatile memory, the netpage printer
contains no persistent storage. As far as a user is concerned, “‘the network is the computer”, Netpages
function interactively across space and time with the help of the distributed netpage page servers 10,
independently of particular netpage printers.

The netpage printer receives subscribed netpage documents from netpage publication
servers 14. Each document is distributed in two parts: the page layouts, and the actual text and image

objects which populate the pages. Because of personalization, page layouts are typically specific to a
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20 The netpage registration server 11 is a server which records

rel ati onshi ps between users, pens, printers, applications and
publ i cations, and thereby aut hori zes various network activities. It

aut henti cates users and acts as a signing proxy on behalf of authenticated
users in application transactions. It also provides handwiting
recognition services. As described above, a netpage page server 10
mai nt ai ns persistent infornmation abouty;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 i nput pavtighlaresgbsfriber 2d sharp pgwcastns the subecribarisipamtrsvissthe fpp@sriaratagageepr i nt er s

send net PAGE. 1 RME oGEAEE] Y o hhle at%R{HichW dhALE WP Ber SRIMBLrs, A6 RATE
server |nter yrets any such 1 nput lative to the description of the

cor r espondPgrays sl subseriher” Q&b‘%‘sf‘ﬁﬂ?éi’ﬂf@“atigagﬁi”el‘vﬁﬁat es document IDs 51 on
demand, and pr ovmﬁkeﬁetﬂa@aﬂmildaadmmmgmﬁﬁzepmgeemﬁtme:ns)f\db@mbﬁts:oﬂt&t aidtd ocati on
schenme. A r Ngma (DNS) ,
or siml ar&%{wg&?%g gﬂlrl dthES%aA#le%cegmg tﬂegjt C& %f P:dﬁ%%gﬁé%%elt work a rgenss of

t he net pag‘@owh‘g‘échs@%lﬂﬁesfs lﬁmﬁdPFﬁ?}‘? he corresponding page instance. A

net page appli cat Oﬁd% GE PV hdsrebeived tedorPlte \HaECRYNO Shé objiiisehaCdelineethiiet page
applicati O&I)c Al rggg . pbubl ication server 14 is an application server

whi ch publ {°SHES Mé JoCtment €0 het page printers. They are descri bed
in detail in Secffhmm@r raptsizeypgdpritsroflé prgl eyeypagrs simyianeqisly an oty gdes of the of

net wor k Sesrhye@rn RbALidsOl R R AP0 UbRRIIME G6S ast Gkht AfgiteBMulidieMEhfemPackar d,
and Sun. pl e net page servers can run concurrently on a single host,
and a si ng?@ﬂ’g"’éf’%/s&f°rélgsrf’“ﬁ’ésedl stributed over a number of hosts. Sone or al |
of the functi onallhd prinfrgavdcebe donlsiyts nixtvp depourdarstaeds Srast@iadion bf fagy desaiplicas, t he
funct i onal o o REOK bilholbt of R iRl Vier 0L REHAGP) SELNH oneGfhodl SO be

provi ded direct Ina nétpage appliance such Prlnter in a
conput er vitnkad 5’%}’50?{’7 rypningrin Faplst ofhe Jerlgisd Rﬂntfn%ner*mf PRUTER The
net page prpridegbrs 6Aith b)@anﬂmlﬂi(fiphd B agh\Riagdd in Salrtiag) @ﬁcﬁfoededelmhhetdp&atmt page
system and, ﬂférhﬂﬁe%ds']x?ﬁ@ ggguments on demand and via subscription. Each
printer has aruni que pr D 62 and is connected to the netpage
network via a nervknosﬂﬁeﬂedafgrleenqnab@P Al pption kst t3es viing 1B-2brewhcs

connect i Onink, ARtdh thi ﬁﬁﬁmtd@ga&d dierARAmBE Giehd of Yhe PRI AlMGEh kith p@&nﬁﬂ r?dré | e
nenory, t ont ai.ns_na..p nt storage ar as a
user is cgﬁnél[eéfshlgggnah hdéantr%[g it RS tllte g° 8111 ESSP& aS'neetpaﬁeet pages function

i nteractively acAhopgmalpepage alm@rmmfén@magﬁ Onlﬁbeeﬁe#f pansf- MOIfFespelﬂll@Eqdiﬂbm%d

net page pagfirefiGhay@Fis ok mord sgétealﬂé‘eﬂ aRtds Youltf as RRbds! Kddh Brintdd SlpPSEQt I4st 6Heer s. The
net page printer rec§| ves s

scri bed., . net cunents from net
o P A oGP Tpirs BN 116 6 T o e P G GAP- T PSR DG 1 he
page | ayoutls, tagamah & hehigle laseribes thtag dling schwaig ectually used to print a document becomes

associated with that document go that the document’s tags can be correctly interpreted.

Figure 2 shows the netpage printer class diagram, reflecting printer-related information
maintained by a registration server 11 on the netpage network.

A preferred embodiment of the netpage printer is described in greater detail in Section 6
below, with reference to Figures 11 to 16.
1.5.1 Memjet™ Printheads

The netpage system can operate using printers made with a wide range of digital printing
technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others.

However, for wide consumer acceptance, it is desirable that a netpage printer have the following

characteristics:
. photographic quality color printing
. high quality text printing
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obj ects which popul ate the pages. Because of personalization, page |ayouts
are typically specific to a N PA090-SG 21 particul ar subscriber and so are
poi ntcast to the subscriber's printer via the appropriate page server.
Text and inage objects, on the other hand, are typically shared with other
subscribers, and so are nulticast to all subscribers' printers and the
appropriate page servers. The netpage publication server optim zes the
segnent ati on of document content intogpointcasts and nulticasts. After
receiving the pointcast of a docunment's page |ayouts, the printer knows
which nmulticasts, if any, to listen to. Once the printer has received the
conpl et e page | aygutlgbitityd obj ects that define the docunent to be printed,
it can print thelongMgg&{. The printer rasterizes and prints odd and even
pages sinultaneously on both sides of the sheet. It contains dupl exed
print engine confVkre¥s 760 and print engines utilizing MenjetTm

print headss 350 flow piplait ®stpur pose. The printing process consists of two
decoupl ed _stagess'imlgkg Lerd.zation of page descriptions, and expansion and
printing of page I1mages. The raster image processor (RIP) consists of one
or nore standar¥bSP@tEgYing ynning in parallel. The dupl exed print engine
control | ers conshigiprigfingptsd OMm processors whi ch expand, dither and print
page images in regal tj nchroni zed with the operation of the
printheads in thséln%t??eﬁ'?s%g%g%ghdg%m&% nters not enabled for IR printing have
the optiort to priompactfagsfaeiei ng 1R-absorptive black ink, although this
Lestri cts .tiags tlevég§d;gesdﬁg‘,§@ﬁ(|§ilrrpty ﬁr eas of the page. Alth(r)lugh such pia?es
ave nore imt unctional,i than | R-print ages, they are sti
Classed as net pagBsmmayy matetinbp g disb ot i AR bt "o aheets of
paper. More specilakiablede predupirget printérn Wit thesrmbarggteristics, dntresarbmeliepdes al | sed
S u(rjf aces, 1?%9:@:% @few%‘t&b&ﬁnolotéﬁ%}?r&? kb ﬁfer:ﬂ%’ei@ Q%Bl%gd@%erhﬁ@s{s a %ﬁ-on—&ﬁ]{aﬁrﬁc et er ,
and supports a ast. one tag tiling schene, an ence tag map, for eac
surface typactt® gy 4yt f’f‘ﬁ"ﬁp%a%'f F\ﬂﬁﬁ‘”@ﬂ‘ Bﬂé’é‘éardf’ Saé’§°afeﬁé’S‘Pﬁ’a§“°f‘leﬁf‘W§"’°§l&’H°€[re

actual |y ussenst @EMS) nttchaolehycBigwntl7 bboone singla peging ateaent WAoo hf ahdémjelBEunent so
that the QRGHIRIMh-SehAlSmifhcd GebhihaGikiob biAL BEALET i 8HE ¢ 180shpvs the

net page printer class diagram. lecting printer-relate ormat| on

mai nt ai nedP2FRM ik AR RTRE | 151 REater, sipulippeoytly PHYS AR EER SRSy Placka 28 of er r ed
enbodi nmentinfdreditie ainedlpagpperpoddiibss ardsnkdgstel bed in greater detail in Section
6 below, withr : o) : i I: L i,.ht heads
The net page syst.z%eﬂélg%%%lﬁg%ég %&gép?’ﬁ?&%treﬁﬂtl%%sm#%%é&% k@g&\;}_viw(lfg' ,%kge of

di gi tal prafeterngintineslomat Bgfosaed op gl sphytrathidl et inpomerates CMOSdosire bt ri ¢

inkj et, | aseiferplnefd fra@hel-agiapbistowand ot hers. However, for wide consumer
acceptance, 1t 15 0eglrapl et DAl DELPARPEL ILEL +PAHE L. ks Wi N

nozzle chamber 304, the fluidic seal 303, the ink channel rim 306, the lever arm 307, the aciive

actuator beam pair 308, the passive actuator beam pair 309, the active actuator anchor 310, the
passive actuator anchor 311, and the ink inlet 312.

The active actuator beam pair 308 is mechanically joined to the passive actuator beam pair
309 ai the join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The
combination of elements 308, 309, 310, 311, and 319 form a cantilevered electrothermal bend
actuator 320.

Figure 18 shows a small part of an array of printing elements 300, including a cross
section 315 of a printing element 300. The cross section 315 is shown without ink, to clearly show
the ink inlet 312 that passes through the silicon wafer 301.

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

Figure 19(a) shows the quiescent position of the ink meniscus 316 prior to printing an ink
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characteristics: photographic quality color printing high quality text
printing N PA090-SG 22 high reliability | ow printer cost | ow i nk cost

| ow paper cost sinple operation nearly silent printing hi gh printing
speed simultaneous double sided printing conpact formfactor | ow power
consunption No comrercially available printing technol ogy has all of these
characteristics. To enable to production of printers with these
characteristics, the present applicant;zhas invented a new print

technol ogy, referred to as Menjet 'technology. MenjetTMis a drop-on-demand
I nkj et technol ogy that incorporates pagew dth printheads fabricated using
nicroelect&qﬂadﬂamhmahdﬁs@sksﬂsdﬁhﬁhﬁamh@@hﬂﬁb@@ﬁwiﬁhgmham376aﬂ@mmea singl e
Printing chageah s30Rh véivddi &IMMBB&@ML%&‘&?&M%{??&@ wal | printer

I ncor porates 16 printing el ements orm a pagew dt h
dupl ex printer. Yl PErmptths rdqtherd CMOS sy prribits dalyffpm Wﬁgéwt BEngel | ow,

bl ack, andcontrdlii 1a (e GortettipGinting eld@dnk, labScsiRRn, Ao Bdfelsittemes toakite halectrbdeat i ve.

The printing o?lhggc%ve ach s ﬁe%? ?Blpfogxfh%% &bon b8l &mgr(%?o aQSQHmIFgX i %edf) CF ONS

wi de. Arrays hese prin el enents are Forne a silicon Substrate
301 t hat |m&0§>&rab@sor@vmosp@ > gesultiag iy Jouly hepting cthe tqoipgiatitg, inogmges teuitive

ci rci“ tgo(ﬁv&ﬁ Joamm),g caldad tﬁébeelh@ﬂpmsso &Banah@ tw;iamvb E@.la%l‘@e@ﬁ%ﬁ}r a{st %Ee theI
nozzi e t he u | C Sea
e £ el dusaed i RGH! Spfraisaling s eyafehnd S0 5wl Bt S Thetht o; b

pai r 308, difigenoaissiavislinesabet by treantlpaied e8DY, the Iqlechatilmnalebeaétamcm P2&nchor
31?, E he b&a&@g tM@ar&QﬂeléﬁﬂsQJte ﬁ)@ﬁﬁ@ [evéillnﬁm 308 Rehshfienib &Fvelm@ﬁte&the?ﬂegzle &}E&@oetaCt l \t;e
act uat or alr mechanl ca 0i ne |ve at or eam
o1 300 S TR S0 s chrap ool Bten Ao M § o e oR PR Pt B

respect i veinaersdzdre iggorasdue, Bkig &nfd2 Bdul of thelmezzleGOrandratsing the ik nghieqwe hitbgo 308,

309, 310, &}, 1engzRL §@.rp@3v&tscxﬁé1ﬁlk LENELEN 6 Gloa G %{e%@%ﬂ@'m&%ﬂe offhd uat or

320. Figure 18 shoms a smal| part of an array of printing el enents 300,
i ncl udi ng 2p7s Gargber 3

As the temperature of the beam pairs 308 and 309 equalizes, the actuator 320 returns to its
original position. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozzle

chamber, as shown in Figure 19(c). The nozzle chamber is refilled by the action of the surface tension

at the meniscus 316.

Figure 20 shows a segment of a printhead 350. In a netpage printer, the length of the
printhead is the full width of the paper (typically 210 mm) in the direction 351. The segment shown is
0.4 mm long (about 0.2% of a complete printhead). When printing, the paper is moved past the fixed
printhead in the direction 352. The printhead has 6 rows of interdigitated printing elements 300,
printing the six colors or types of ink supplied by the ink inlets 312.

To protect the fragile surface of the printhead during operation, a nozzle guard wafer 330 is
attached to the printhead substrate 301. For each nozzle 302 there is a corresponding nozzle guard
hole 331 through which the ink droplets are fired. To prevent the nozzle guard holes 331 from
becoming blocked by paper fibers or other debris, filtered air is pumped through the air inlets 332 and
out of the nozzle guard holes during printing. To prevent ink 321 from drying, the nozzle guard is
sealed while the printer is idle.

1.6 The Netpage Pen

The active sensing device of the netpage system is typically a pen 101, which, using its
embedded controller 134, is able to capture and decode IR position tags from a page via an image
sensor. The image sensor is a solid-state device provided with an appropriate filter to permit sensing
at only near-infrared wavelengths. As described in more detail below, the system is able to sense

when the nib is in contact with the surface, and the pen is able to sense tags at a sufficient rate to
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section 315 of a printing elenment 300. The cross section 315 is shown
without ink, to clearly show the ink inlet 312 that passes through the
silicon wafer 301. Figures 19(a), 19(b) and 19(c) show the operating cycle
of a MenjetTM printing elenment 300. Figure 19(a) shows the qui escent
position of the ink nmeniscus 316 prior to printing an ink N PA090-SG 23
droplet. Ink is retained in the nozzle chanber by surface tension at the

i nk nmeni scus 316 and at the fluidic ggal 305 forned between the nozzle
chanber 304 and the ink channel rim 306. Wiile printing, the printhead CMOS
circuitry distributes data fromthe print engine controller to the correct
printing edaptmehtmanhatdedneg (.det 20at@ or sentkr df1D@Hs ort fiseer)diafoemdtion cipureédbyt he

el ectrodesy, 318 %cn%@@a@%e%gl hllo ﬁl@qmtpra(wba%os@m BT pif 5 Bas

el ectrical current ass thr ou beam pair or about one
micr osecon‘“tﬂa“"‘f’é?{ﬂef‘i‘%ﬂ%ﬁ Jafg witb FreRect %'&?ﬂ%gm W%S“E“%tl‘l‘ﬁer at ure increase resulting
from Joul e heati My @étiRe Smbddinelned e papdge BDpéraesciohan 6l norAsl ziahalgpﬂs@hve

act uat or aﬁlﬁ% R ;ﬁ'ﬁ? étﬁus e ?JP z% kct, hJSweq(S?rei%_PEtO&ece %‘r%sm [%A g in a

stress differ ence en m palrs ess nce i s
partial ly p&gs P%/@Ef'owﬂgtf‘ﬁ%ene &vehiop @b@rlb‘él “%‘fﬁds o Inferped I@Fl'@éﬁt IEéﬁhWé'iP?mIPelbénd

act uat or 3R@sterfPNithi tiGhelpiReRYsim ahdi@is Sﬂbc{ifé béiltIB 63 Flgure DB eholv@ e fietiAbd Ped Oldss

transm ts %.lg” 3 re cnenenr late% E]?Ol‘mé%l a. me a IeE; 1str#_mn -srerveern ZZl & Chanber 304
noves about w0 i crone t e p05|fnon g o’(/vn g SFET 150h)te orRiee

i ncreases el nk pressure, forcing ink 321 out of the nozzl e 302, and

causing the ink pB& $i@dS niB L6 il GontBUWBE a nlﬁggenmz%kﬁdétérmnwﬁs F&sﬁ%@%@ the ink
meni scus 316 from.s, reatﬁ ag glﬁ{fo S thgﬁ‘%u ce of th 41022 e chanber 304.
As the ten%’r“‘é‘i"ﬂf“‘éat ? o Herht B’i““r%ﬁa r°§(§‘§‘s°éq"ﬁ‘ theZege ot e "Bet uat or
320 r et ur nigtetpetef rdativotd gihnaloldyosndidagnwhetityi the pinds “wpfi of MépwT. Gdils-allés of t he

i nk dropl efyedibe EEAMR e lsag&o%z Jch&k@d 1139@;.3&1&%%@@ 9&1@1}%@@% SRyl N Figure

19(c). The pozzl e, chanber 1s refil e action_ of the surface tension

at the menPoEglonfgm a P—‘i“tj‘l’i‘f 5%“%"%%% %cegwﬁ‘aﬁﬂ a5t CoRtingoys el 4lloss Y. | n a
net page pr el dynadioeofla sipgitun: tobe tehified. pr| nthead is the full width of the

paper (typi callyﬁé&nmmjn@stml%sﬂaﬂ eg,)auéﬁvﬁnsm%nﬁ@%m&bﬁm g iy 0.4 mm

Iong(about 0. 2% of lete print rintin paper is
moved past ™t #ETd SR@Hum ﬁP Prm Kés mgeclﬁélemcw&? ﬂe?rsubsﬁéecodm@e prerefitasest has 6
rows of i ncto&:pdesghet mkigch qTrtienit legtieltetie mgsroaﬁﬁ):, obsddvet! Pérbpadivi &&oﬁbﬂ(erﬂtﬁé ors or

types of 1 ile surface
of the pri %%eg%pah%rﬁllgr@%np%r%ﬁ %flhgg g’tzlézél élmouﬁrtgg%ﬁ&w%gﬁ Sl %% ached to
t he pri nt Heade S seiat 'BBJ‘FDS“FGPtbéa%gﬁlsﬁ’ﬁfﬁ?lﬁé?rswotlﬁé’r@ tREsSizg, tbfmdwetsqoondu ng
nozzl e guagdsitiontbRtiEIdquithKigh) glacsRp BB midiumt RiCAGOR§uBESfoRd@irdtd HaRBhritid® Prevent
t he nozzl e% l{ld hol es 331 from becom ng bl ocked by paper fibers or other
debris, fiTtered air is punped through the air inlets 332 and out of the
nozzl e guard hol B adipns 1glgtiysre sectnagy. arcfeptpredasanerics plctrdes Afstroimceisipisntp t he

Nozzl e guadeghchds of time-stamped pen positions on the page, initiated by a pen-down event and completed by
the subsequent pen-up event. A stroke is also tagged with the page ID 50 of the netpage whenever the
page ID changes, which, under normal circumstances, is at the commencement of the stroke.

Each netpage pen has a current selection 826 associated with it, allowing the user to
perform copy and paste operations etc. The selection is timestamped to allow the system to discard it
after a defined time period. The current selection describes a region of a page instance. It consists of
the most recent digital ink stroke captured through the pen relative to the background area of the
page. It is interpreted in an application-specific manner once it is submitted to an application via a
selection hyperlink activation.

Each pen has a current nib 824, This is the nib last notified by the pen to the system. In the
case of the default netpage pen described above, either the marking black ink nib or the non-marking

stylus nib is current. Each pen also has a current nib style 825. This is the nib style last associated
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sealed while the printer is idle. 1.6 The Net page Pen The active sensing
devi ce of the netpage systemis typically a pen 101, which, using its
enbedded controller 134, is able to capture and decode IR position tags
froma page via an image sensor. The inmage sensor is a solid-state device
provided with an appropriate filter to permit sensing at only

near-i nfrared wavel engths. As described in nore detail below, the systemis
able to sense when the nib is in contgct with the surface, and the pen is
able to sense tags at a sufficient rate to N PA090-SG 24 capture hunman
handwiting (i.e. at 200 dpi or greater and 100 Hz or faster). Information
capt ur ed byith thé gengemani agpliesiion, et édrespnie Wi the hes sdlegtieraasbmifibh acpatete. tthe pri nt er
(or base sf, ﬁm glz)smew@ e Bb 's@mgso&artedm%he ot Wsuloeg d;pR&eetnga%eggs‘n zget a wth

respect to nown structure. preferre
net page pefsesheEl fa%em%eh S%{’g ‘ﬁh‘?‘léhﬁr‘r‘ﬁ‘rkesrﬁé‘?ﬁk‘Pﬁﬁ‘yle‘FtHEeP&@PFed vy arg gerRdyesth- mar ki ng
styl us. Thia tidaiblsiyrRavith Spiekthey ax0u@vder , 1S not necessary for using the netpage

system as a bro""%dh‘&ve%%t e s, mt‘ﬂm*}ané {‘Pg rw.lLtl SR § darP it Gl el
interface. Each net en is wth the ne page sys “ém and has

a uni que pély Bk, ltSF‘P@}@P el £y ‘é’hﬁavsbe pehdailide dergde perke Ir%lgc tockhe g
refl ecti NompeRefi®laalvaes isnE@rMBED. OMheABHe PhiubRels BY dRodi@Q s&bkeatihedn oS8 ver 11

on the net n.ei.ther nib is in contact with a netpage, the
pen deter g%mo?lema\/\“%ac?vam% A% LtE@rl entation relative to the page. The nib

is attached to aAmeueee sfeppiered stroligelis rdfared tyrag digitah ink Haigital ik fogms ﬂlerilaeﬂgr et ed

rel ative ttﬁe &gftzﬁ"éﬁ:ﬁﬁ@é 6 drfvihdd Ahd Rin@wiAS ! BEnlibd R cdRBiflod &haﬁ&%nnﬁg andd@N” . Thi's
allows a tl"|tera ive_el enent on the page to be "clicked by pressing with
the pen ni P09 WEPHRCI 181298} uest , say, information froma networ k.
Furthernore, theTharegs wislesapt tnsdts dgitd ik onthe muogspriugt tea thort-ghgeowlio say,

the full dyRaff.Gandied dRitdNA NeRnpRd BRE pUGLY Eﬂd%@cun@hﬁd PRRHQLE Hhdgs the
position and orlentatlon of its nib onthe netpagée by inmaging, in the

i nfrared s'ffé%’f‘?sﬁ’ﬁ’; buijpa ‘g?yég“sk%“é}f’e“f"ﬁé""ﬁb‘@éns}“ﬁ t*fﬂﬂéhﬁ?ﬂl&gmt%wa ‘the nib. It
decodes the near 83tn magsnartdt-ofemuﬁminkfwbmamdtgmmkdﬁ intehi@l mdntory; @hialf | ve to
e 30 of 1, LREOP LY Gl Mils BEChiGieCuRhRlid WePlle bl ohTBOGMAD and, L hE
known geonetry of e pen optics \ ough the position resofution of the

t ag naybefaﬁlgﬁ\ﬂfa%@%iﬁgeusfeﬁénﬁbé‘gﬁﬁf%%?]t‘?k on the page is inversely
proportional to fhen tad@e Rbigtered WitCang it ﬁdmma@smueamsera&ssaieum aiddsSn qui t e

hi gh, exceedi e.m reso n.,re e handw i ti ng
recogniti oﬁe% %gr?gtgc n%rgérngrﬁg}ogtﬁﬁ?/e&%‘gg’aﬂ rlﬁse?’%pjgﬂf e%énr %ﬁ%a ur e r S pall\gerl es of
strokes. ACTEPERENTBHACE FYsUBRlagtingsequence of tine- starrped pen positions on
the page, initi ahgekfdiyd anua&ﬂmd@me fMe descaid i€ ©r6adr @4tAn Battiod dXRISUREEqUENt
pen-up ev I3 al so tagged with the page I D 50 of the netpage
whenever t ahges, which, under normal circunstances, is at the
commencenghi of NE@AQIE INTRRACTION

The netpage printer 601 receives data relating to a stroke from the pen 101 when the pen

j

rﬁ%erence tosll:agulrﬁ§

is used to interact with a netpage 1. The coded data 3 of the tags 4 is read by the pen when it is used
to execute a movement, such as a siroke. The data allows the identity of the particular page and
associated interactive element to be determined and an indication of the relative positioning of the
pen relative to the page to be obtained. The indicating data is transmitted to the printer, where it
resolves, via the DNS, the page ID 50 of the stroke into the network address of the netpage page
server 10 which maintains the corresponding page instance 830. It then transmits the stroke to the
page server. If the page was recently identified in an earlier stroke, then the printer may already have
the address of the relevant page server in its cache. Each netpage consists of a compact page layout
maintained persistently by a netpage page server (see below). The page layout refers to objects such
as images, fonts and pieces of text, typically stored elsewhere on the netpage network.

When the page server receives the stroke from the pen, it retcieves the page description to
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Each netpage pen has a current selection 826 associated with it, allow ng
the user to performcopy and paste operations etc. The selection is
timestanped to allow the systemto discard it after a defined tine period.
The current selection describes a region of a page instance. It consists of
the nost recent digital ink stroke captured through the pen relative to the
background area of the page. It is interpreted in an application-specific
manner once it is submtted to an applscation via a selection hyperlink
activation. Each pen has a current nib 824. This is the nib last notified
by the pen to the system In the case of the default netpage pen descri bed
above, ei t¥tach thehsgolwmpitien gndole@uiknes miicinelgnept of i @agedescripiok hn groksingfsers. ni b 1 s

current. Bag heRS: t@ln&gnréi'%% stﬁak@hlﬁl{e%&%ex%f%w l)ﬁhéglgvant-gﬂkm%nt' s the ni b St yle
| ast associ at ed NPAD an application,

response to the @s: élfcks‘éF‘é‘E"th P’{ber%lm‘?:ﬁ‘FtﬁFe ﬂdd‘i'ﬂeﬁetb’%ﬂné]{etpén d"T‘ﬁé"’S‘tﬂ’éF”a‘Uﬁ ni b
style is tdussequedd patuplpesidiasedohtl@dtha sbife infadl nexifmivdNAn ¢bjdot whsh lisolk@ated Bpt ur ed
through a K 1 (Y, kes are
subsequent Sﬁar g’%ﬁ%&ug&g&q éfyd{ taa%egapgee ggﬁ&m hlpgl;al]%ernsl QSE ‘gre%\nt-[% whi ch
they are tf 2 PRRSHEY B 1srig sla@pf pligk, g fegipisy l%laﬁgf@dafthalaﬁl??fﬁfseqnsw@h whi ch
it can conmheaikeLEbhe pen slowy flashes its "onli ne LED. When the pen

fails to decode auslLOKE L6l ANEd 0t S BRGE vl o ARIPALAGLLY, AGL] vaL €S
its "error" LED. ucceeds in CB&I as 36°ﬁe Pelative to the
page, it nﬁ#f*éﬁ@@?‘moygh&é?rm\lgldé@ qlsp frigeeyjthe agtizmion af @é@jwﬁﬂéémﬂm&apt ured strokes

is referreqzgo aﬂypurmmsal i nk. D|g|tal ink forns the basis for the digital
exchange of draw d hand for onlin n|t
andwr 11 ng,  and PaFIRB A RER LT FOLPFER: BF R Gres S Re e

wirel ess aavdinted wepomse inghedicpagealsteink t 0 t he net page pri nt er via a short-range
radio link. Theatyysdu dehRel sdll Qdeﬁtﬁies {nB kpgliSati8N 61 ) %ﬁ%@ﬂmﬁl@i acﬁl}dnéﬂfi&fyth@nd

security cketl ze ar ransym ssi on, fl ushed
onCa pen- dBvabint T PERsHR Briiby Shmalaing U8 ok sy il SOHn lohe. pon 1 s
out - of - r angechafks shepsystent te inclutle themstrérappldatgh lds I Gkinite hypetlipk paivatiommady, whi ch

has a capa&gcwm%heyg mseh%ﬂenrﬂléuﬁ&&k@;m&%& 1sAYRYSe BANAUE bl iers WAGH. the pen
is once agai n W t h range of printer, it transfers any bufferéd digital

ink. A pen hEQWeﬁ‘ék?‘l"é’&P?ﬂ"ésr‘Bﬁr%‘fﬁmﬁ’h’V FigiBer of printers, but because al |
state data resi déSed A hypelinpaig estibed, tho Pageapetr sndh mmeqhehetoneﬁ wgiplikatiod t 1 S

largely i @Sﬁéxﬁ{e}e% th‘é’%t Bhic Pk E&Fep n% 19%@11&4ﬁ§dfbycaﬁ PG ééganﬁ"’th% Qpé)gﬁané&{]y

partlcul ar _tine. erre pen 1s descri reater
detail in @éﬁfﬁ(’&ﬁd 8 ﬂBé‘PIBW wagihe IS B AEE D Biheresglings: gqgeraigypertins NETPAGE
| NTERACT| O3, Fbver hypdripig) 855pankd Rél@tionGgerinRE B4y 8 Shadatinrip@t 3L AngndDhwpesitk oke from
the pen 10c]ﬁn 1%%%@& Q?eq esﬂbr a linked document, or may simply signal a preference to a server. A form
hyperlink submits the corresponding form to the application. A selection hyperlink submits the
current selection to the application. If the current selection contains a single-word piece of text, for
example, the application may return a single-page document giving the word’s meaning within the
context in which it appears, or a translation into a different language. Each hyperlink type is
characterized by what information is submitted to the application.
The corresponding hyperlink instance 862 records a transaction ID 55 which can be
specific to the page instance on which the hyperlink instance appears. The transaction ID can identify
user-gpecific data to the application, for example a “shopping cart” of pending purchases maintained
by a purchasing application on behalf of the user.
The system includes the pen’s current selection 826 in a selection hyperlink activation.
The system includes the content of the associated form instance 868 in a form hyperlink activation,
although if the hyperlink has its “submit delta” attribute set, only input since the last form submission

is included. The system includes an effective return path in ali hyperlink activations.
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is used to interact with a netpage 1. The coded data 3 of the tags 4 is
read by the pen when it is used to execute a novenent, such as a stroke.
The data allows the identity of the particular page and associ ated
interactive elenment to be determned and an indication of the relative
positioning of the pen relative to the page to be obtained. The indicating
data is transmtted to the printer, where it resolves, via the DNS, the
page I D 50 of the stroke into the netwerk address of the netpage page
server 10 which nmaintains the correspondi ng page i nstance 830. It then
transmts the stroke to the page server. If the page was recently
identified in anAdapdrided goupdiee js a diem elelwent |§89 whidr haprary assdciad ypethialv@s t he

address of gL hein il avVANWHRAGR S&IN %{rodgﬁ‘adytt’éldce’l’&lé&mE@%Ruﬁ'%eﬁﬁ%ﬂ%@&' sts of
a conpact page |ayout naintajned persistently by a netpage page server

(see bel ovf=ocib Wﬁf‘éé‘%’ ?%{‘ydﬁta“‘l"@?deﬁshyﬂ’ﬁh‘ﬂ‘ﬁ? &0 °3§LR‘?WS‘°‘da*§ *ﬁ?‘éﬂ"e%ype?‘&‘ﬁt s and

pi eces of tebavior witly pliddbuely assitcbeckithx el @@ whebeas@iintchgunaiinpah eherfabind détta” \When t he
page serv

fogor pti onPEeRiefBB s b QiR Bl thn iphodi B RS A B RARE. i o
el enent  of SUPReE apRlEkbEs e:\tqfﬁs?qndwdflﬁé Wheedput ip ?ﬂa@wg adptlrefory sharpdsassepmas abl e t o
|nterpret ktbheurstroke in the context of the type of the relevant elenent. A
"click" is §zstrpj§ where the distance and tinme between the pen down
position and t he’ "subsequent pen up position are both | ess than sone small
maxi mum An obj eé\tfowﬁeéﬁﬁs pgoligetion phreleigd nput figlde psed fo conryt @ sdldtegl setefjiipites a
click 10 D@rodgld pridle@sbipag) A AECALH NGrio sBmbt ORISR moflpaifblort H dnGpINEMEn The
failure of g%gen action, such as a sloppy click, to register is indicated

by the |ack ?rg%’?)%ﬁ“%b%c’rné‘rﬁmfhe pen's "ok" LED. There are two kinds of

i nput el enents i A fermféf pag@updgeend&@rth@ﬁcwt teypewy! i witsatdnebnfins aset f | el ds.

| nput thr Oéigé}m&alf fdidneEh&lsth36.a8 f@fhslﬁstafnl&é ﬂﬁeréprésaﬁ’s %ﬁdté&%dtéa& &fa Rnagsoci ated
hyperlink. 1. ssage to

P ot o sk e P RP e Ao sRY PG ool o T ortun BPR B et HHR0 ¢
net page syfddintange Hayapmsdomtkd wlue fiH NtvhoBalidpei dehigendsi oh iihe $ypt bisheanopésp@ding Beld 71 whi ch
handl es achiyat EQR ﬁaé vatlmecoﬁayﬂﬁﬁ hﬁdﬂFh Iﬁncmmﬂh& é14m Man@@ é@@wgﬁ fdegs the

hyperlink to the application, ias required whi ch asks t he
systemto ‘F?TEPrH’EFé“‘FTP@%?@E‘”@“WW’&E%%WPF%‘F?% 65 | n the hyperlink
activation, and &achd@sCstaptel lana wirhCd72 ivdichi sidatesherihtbe foynparabtivakidza, recor ded
as a faVOféuBrﬁlthJ v ﬁgﬁ%éed' R R8s hb%% wis %&gx%{]éé A fi]_ eNRE KD Kncg'ngémm

cl ass dlagramls snown I n gure 1S activate

page serveysed M@“’h"eF‘é‘&fﬁ é*s‘%’tmﬁte@)m&ﬁ °‘§p’6 it %‘3?‘15%9? hYB’%‘fﬁSﬁAh‘i’é pesn éﬁ“’%t?f’e“%% wor k.

The appl i ciaé h}@&h]lkﬂlat wheRfbimktideieh” biyrban seapspﬂomcaa‘cdam vdiDwheh, theaiad idvbl@s afgd 1 cat i on
IDis resolved | ia th Theeare hreet )es of
hyper | i nksil mbéeﬁeet?O Fldue FBEJn spagec(g?ma?dorgri;?'ﬁly erT'| nelgstheéjgjg ee]{% hé% ection
hyper | i nksac8G4xcegds thﬁq%ms speeiffed difptiee. Jhile Abefarreis a@vmffp@rmnum% allgwath Inpvpl enent  a
request f owrodghl 4 BHeFniGOSE WoRBlive iOihsté¥A Yaphirddih Yhe Dhdifrdind Fclrses 6f @NKRvInO a

server. A gage instance. When the form is active or frozen, form submission is allowed. Any attempt to submit

a form when the form is not active or frozen is rejected, and instead elicits an form status report.

Each form instance is associated (at 39) with any form instances derived from it, thus
providing a version history, This allows all but the latest version of a form in a particular time period
to be excluded from a search,

All input is captured as digital ink. Digital ink 873 consists of a set of timestamped stroke
groups 874, each of which consists of a set of styled strokes 875. Each stroke consisis of a set of
timestamped pen positions 876, each of which also includes pen orientation and nib force. The digital
itk class diagram is shown in Figure 33.

A field element 845 can be a checkbox field 877, a text field 878, a drawing field 879, or a
signature field 880. The field element class diagram is shown in Figure 34. Any digital ink captured
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hyperlink submts the corresponding formto the application. A selection
hyperlink submts the current selection to the application. If the current
sel ection contains a single-wrd piece of text, for exanple, the
application may return a singl e-page docunent giving the word' s meani ng
within the context in which it appears, or a translation into a different
| anguage. Each hyperlink type is characterized by what information is
submitted to the application. The corrgspondi ng hyperlink instance 862
records a transaction I D 55 which can be specific to the page instance on
whi ch the hyperlink instance appears. The transaction I D can identify

user - speci hiadieldatee 6dis hdsigned pphd fsdt | on, for exanple a shopping cart" of

pendi ng IOUfChase%cﬂ&ktﬂ:&%lﬁ(ﬁ&kanQééoc@atJ&%&&ﬂ%&Ms@P‘E’Lﬂo%M}Q Rehalf of the
user. The systemincludes _the pen's current seleciion |n a sel ection

hyper | i nk GQdieh ¢ sorohstoker Bl ggzag &ty Ffﬁ’&‘feﬁdfb%"hf‘flf@’xé'ﬁﬁtséﬁ‘te Cﬂfsestarf’éfc i at ed
for mi nst abecesigd&Bo tha fieldk etum hyper |l i nk activation, although if the

hyper| i nk has | t5, 84k, SELL@ALA! AW, %Fts}ggg% KehDBY il e | ast

form subm ssion 1s included stem nc ectrve return path
in all hyp@Phiedie et ields zamds auNMrr ogpyenep ttegiiirnfipe hep i pHEPeEEE- i s a
group el emﬂ&heaaeismigﬁdrm th &S fiekd's aaﬁeoomale oﬂldhlyt&@rrécbgmkmn &&mli&h):ﬁ%od @Geel1 gur e
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I e o e R
used to as%?ﬁ@ﬁﬂal% H%FYWWOHSO%BW@W A%iyﬁlh apd Mae‘fl@ Isifﬁl%lﬁeﬂa% Vol Ehétekbox. |t

can al so bgugisiesho, thdcohrily diREich @Ohepid Rcokdfited sjd&;rsssf;efal&l:a)a" attribute of a
form hyperlink, to %r owﬁgﬁ conti nuous plicati og_. [t..can

u
therefore be used VBRI SEE FT R RRE skl Ptpbi Bl 3F b i et 38 e
i nput is céapt @igledmhrwebntrfdemefasgnetmsﬁhfd@ckowsw swomatigally veiified oGimespecl to7h@  For s A

f 0[ m Sef I nﬁ:fﬁm@r of Ak bidet ¢ 6% e, axfd%'d@g’itﬂqlghdaﬁéﬁf ﬂfe'c&ltéﬂﬁof%%ﬂmto@wﬂéﬂﬁé&feﬁl ¢ related
set of inputs

rlnte rmallows a user to submt
ore o mori s pairt i figha i g GRS ARROThe Syl ik Bt B RaR MR o
server. A dsofsnpr88¥ siggatige geyospecifs @ntbn tppB&8on whitth ewdoibe fremt Ofline sgnatdey . | t

ul ti mat el y,se04H RSy ﬁ%stoo@f(seteefome%plef IPﬁlngmﬁJJ,eﬁmé}lhsG SégetteA‘ ALQJD{BIé nstance
868 represents a_ printed |nstanc consists of a_set of field

i nst ances %%“’Wn\feé‘ﬂ"aﬂ?i’rarn%gvﬁ{fﬁBlerft‘@cattlﬂ’é‘ Tlreéraae 9£|ﬂ1§ rept&tepyBecegnition ¥k m Each
field |nstlamze%@atse@mexasﬁ”omicmﬁredermlncc@o&?eﬂibym%rényq)e depends on the type
oF the. cont esPond i drhih nifkLIFRN igdbR GhfuloGh &, WAlolen K EF QLS do&%f L hrough

a particular printe orm I nstance . rough one or

net pages. PHEAEANAOR] pePagsiaatdostior Scephisrh IcAn ‘Plv‘bﬁ!i‘raéqo%ifed fEQC’Pf“ff ‘6‘?4% 1f nst ance
has a statmaucﬁaﬁmbrﬁlmammnmtfa&emmnh@heﬁem:ﬁsiueﬂhmtbds active, frozen,

subm tted, void of.explred ;A form act.iy lc}ﬁ/hegelfl I St ?SI’OI nt ed. . A form

commands such a ou hs etio e reco ized .
becones frozen oncem?t Si gne becones. subm t once Bne of its

submi ssi oninffpdeEs nks has been acti vat ed unl ess
Because the handwriting recognition algorithm works “online” (i.e. with access to the

dynamics of the pen movement), rather than “offline” (i.e. with access only to a bitmap of pen
markings), it can recognize run-on discretely-written characters with relatively high accuracy,
without a writer-dependent training phase. A writer-dependent model of handwriting is automatically
generated over time, however, and can be generated up-front if necessary,

Digital ink, as already stated, consists of a sequence of strokes. Any stroke which starts in
a particular clement’s zone is appended to that element’s digital ink stream, ready for interpretation.
Aay stroke not appended to an object’s digital ink stream is appended to the background field’s
digital ink stream.

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

objects, although the actual interpretation is application-specific.
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the hyperlink has its "submt delta" attribute set.

when the user invokes a void

form

command. A formexpires when the tinme the form has been

forms specified lifetinme. Wiile the formis active,

| nput

active or

frozen,

page i nstance.

A form becones void
reset formor duplicate form page

active exceeds the

form i nput
through a formwhich is not active is instead captured in the
background field 833 of the rel evant

s al | owed.

When the formis
form subm ssion is ahl owed. Any attenpt to submt

a form

when the formis not active or frozen is rejected, and instead elicits an

form status report.

Each forminstance is associated (at 59) with any form
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level for forms which fail certain apphcatlon-spemﬁc conmstency checks. As an extension to this, the

entire background area of a form can be designated as a drawing field. The application can then

decide, on the basis of the presence of digital ink outside the explicit fields of the form, to route the

form to a human operator, on the assumption that the user may have indicated amendments to the
filled-in fields outside of those fields.

Figure 38 shows a flowchart of the process of handling pen input relative to a neipage.

The process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page

instance 830 to which the page ID 30 in the stroke refers; retrieving (at 886) the page description 5;

identifying (at 887) a formatted clement 839 whose zone 58 the stroke intersects; determining (at

888) whether the formatted element corresponds to a field element, and if so appending (at 892) the

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

ink of the field, and determining (at 894) whether the field is part of a hyperlinked group 866 and if
NPAD20-SG



Afield element is hidden if its "hidden" attribute is set. A hidden field
el enent does not have an input zone on a page and does not accept input.
It can have an associated field value which is included in the form data
when the formcontaining the field is submtted. "Editing" conmands, such
as strike-throughs indicating deletion, can also be recognized in form
fields. Because the handwiting recognition algorithmworks "online" (i.e
with access to the dynamcs of the pgp novenent), rather than "offline"
(i.e. with access only to a bitmap of pen markings), it can recognize
run-on discretely-witten characters with relatively high accuracy,

Wi thout a sardcteringd@p 8950l eliet astociated ihngrijphasematidelwdetmiinitie e Atbe nthethoded  Of
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el ement' s sGiRQo ths digid eRAEde bRkdrdtad fied BIFRL c&pydlg@ttml)ﬂieméelﬁadrseamc) theady for
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IS appendeém?no % e ba 1( round Tr I'ta "Feam Di gital ink
captured in the Baw@%ﬁw f feefilefl flaychast térsrypé%ell thespracessehep in drguige$t ur e.

G rcunscr ipeteaRe REunRiked FgithOAEADfIRCE SntdrSreEBErdihd ¥ thenttyﬁr TR R4l 36 @ .
S appl | cAPTeEN SEpER P TG0 S B Bl S B e BVl ous pen
i nt eract i ochgtalynk kepgesanis tapdgdmarFadpd af & assiSumntar §BSbfi hpemaiuerwelltﬁaﬁqld ohs: With a
net }Oag et Glilt@r%&@ﬁ%@é?&ﬂmln@@édfs tWnQRer 'ahélﬁlﬁfd: i metﬁemrsaéh l@‘sb ?ng (Tatk@@t hon to
applicatiop For iC ication SelectionCic

sel ect i on TE2HPPP FEBRFELH I“—‘Yi"rhﬁ*}eihfr’p%f”?f@?@@ RSB ATRPUHGR 55T B 28egie tob eI d

Text Handwrthd dongGaiveeptter aixigd thafield valluef aterhaintly deaegsinigm (at ¥R whether tisd fd:ld isa

Draw ngDi giidy&hre YK 11680 vOHeh dgt(ﬁtl 9014)% EfallihiGh the ?ﬁah;fré/of%gé& ' AwnbNSinShgnat ur e;

generate S %nat ureSignaturedigital signature o assign digital
si gnature help of the PRTqPTIRG FEET A L R e ?rﬁl‘l%ﬁ‘s%"‘b"’nd‘%}iab‘i‘&“éw chtge ‘E“t‘j‘t“’&t& Pﬁ%“nt
sel ection c‘Eh&pcsayﬁg mrﬁmbmﬁtaltmslem of the FegBRitratise k@@t and isihOthe pACIME@BPrivaldie

sel ection d&gf%lﬂgéf; géﬁgrlﬁjé] t?{e c%LeSB%lQlﬁ% E@ﬁém& o %Q%szgﬁﬂlé E&Fﬁ)sftﬁ%l%;l{aﬁ%nk&e the

backgr oun ect | ear é ter an i nhact
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
command 909, a reset form command 910, a get form status command 911, a duplicate page
command 912, a reset page command 913, a get page status command 914, a duplicate document
command 915, a reset document command 916, or a get document status command 917, as shown in
Figure 39.

A void form command voids the corresponding form instance. A duplicate form command
voids the corresponding form instance and then produces an active printed copy of the current form
instance with field values preserved. The copy contains the same hyperlink transaction IDs as the
original, and so is indistinguishable from the original to an application. A reset form command voids
the corresponding form instance and then produces an active printed copy of the form instance with
field values discarded. A get form status command produces a printed report on the status of the
corresponding form instance, including who published it, when it was printed, for whom it was
printed, and the form status of the form instance.

Since a form hyperlink instance contains a tramsaction ID, the application has to be

involved in producing a new form instance. A button requesting a new form instance is therefore
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ti meout to ensure predictable behavior. The raw digital ink captured in
every field is retained on the netpage page server and is optionally
transmtted with the formdata when the formis submtted to the
application. This allows the application to interrogate the raw digital
ink should it suspect the original conversion, such as the conversion of
handwitten text. This can, for exanple, involve human intervention at the
application |level for forms which faish certain application-specific

consi stency checks. As an extension to this, the entire background area of
a formcan be designated as a drawing field. The application can then

deci de, onygitady ipkinsntaifas & ypefiilesence of digital ink outside the explicit
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alternati i AP S50 ST, o REppess et Bonts S o ¢ ol g
and if so w@wm¢&$w@n0ﬁtn908$phh@Lﬁngﬂmahtwwhwagduhéﬂswgmamﬂmgf%ﬂmuhe pen's
owner, mﬁt&m&ﬁg hel p of the appropriate registration server, creating (at
904) a digita fgﬁature of the contents of the corres$ondin form also

with the hel p of fs@2sesyTe eourand s "Warierss” dtHButeis pohdhep f8 SPumrd gRTEIS €8 pri vat e
si gnat ur e tkepage eballiedy hopdhentat sestpo ndicngaapphe gt c@niningnid camsirgini ng ( at

905) the d’l‘l% atlig\!vs asﬂlégl{?gﬁﬂiéeeseltvgr commands to be printed. If the target page doesn’t contain a page

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

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

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

page server command has its “on selected” attribute set.
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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 docunent instances. A page server comrand 907 can be a
void form command 908, a duplicate form conmand 909, a reset form conmmand
910, a get formstatus command 911, a duplicate page command 912, a reset
page conmand 913, a get page status command 914, a duplicate docunent
command 915, a reset docunent command 3916, or a get docunent status comand
917, as shown in Figure 39. A void form comuand voids the correspondi ng
forminstance. A duplicate formconmand voids the corresponding form

i nstance ahé theBT@DmuaaoauETmeESpri nted copy of the current form

instance with figlg. }ﬁ%lfe}}&isfoﬁﬁ %§é1‘1rn\é$ is! RO, (RORALSed 1 8nSEEm Ry per i nk
transacti on IN as the original, S0 IS indistingui shabl e from t he

origi nal tBdicEe B H i & AFtPash a”dAth‘?‘"%f%réthasf BIFTTID RITBTES VIO R0 2Bh ety @8pondi ng
f or m i nst awaen. Bnabst daen ppssiag the BGo Arndiasaichts opthe pdgedn o pige dfa férlaethd Wittbh | NSt ance

wth fiel éiﬁe?és% ‘Sktﬁ%éﬁ%‘%&m A the £ SPa%Ec?}e%cuﬁQx{miﬁéﬂs E’E&Q%f@%{)& pri ”t ed

report on st at corresp ondi n orm 1 nstance, 1Inc
publ i shed ‘fﬂ‘tb““%eé‘ﬁ"sla?e’ﬁnﬁéa‘%}‘?%féad"eﬁ“éﬂg%m it was printed, and the for m
status of the fomme defisk if8epagSLdds undtidnQf ﬂanhlycpafebﬂynﬂy thdlﬁhadﬂﬁﬁbqﬁgmﬁa@é ns a

transacti os'rgl\r‘%rD%p[ecH[J%0 é,@Bmtllcat i N4 hdq)s hflhng%galo Or]m&n\{oan p]%qher odu0| ng a new form

i nst ance. of P ques a new Astance 1's ref ore NPA090- SG 31
typical l'y 18pl en’e‘ﬁﬁ*@dﬁﬁ&ﬁ%yperl ink. A duplicate page conmand produces a

printed copy of tlhiepr&@feﬁ esRRRLL @ RABE: dridSt RDE QngldWubibh 1533&dbﬁa%s’gmand field
val ue preserv ont ai ns glgformor Is part of a form then the

d.
dupl i cat e PEL “@B‘f‘r’ﬁﬁﬂ?ﬁ?‘?‘gg‘igﬁ FRHEPAN4EE s duplicate form command. A reset

page conmand prwmoémnar@memoed copy of the correspondi ng page instance

with the backgromoflgrgl{epwgﬁ}ng&@es di scarded. If the page contains a form or
is part of a form t gn the reset page command is interpreted as a reset
form comehnd. A '§& T&tat us command produces a printed report on the

status of ¢he c@wchfmdmnr@npage i nstance, including who published it,

when it was pringed. & m%ﬂc{uee%’;? pr| nted, and the status of any f or ms
it contains or is_ part of . The net p ago whi ch appears on every netpage

i s usual |y associ ¥thed Wﬁﬂﬁovédeﬂﬁlﬁ?ri”&%‘iabmmb gehad e e fte "o RRER S page i nst ance
is duplicated w tThe dotudlest fivatidnesmpingsies tie@dilovwitgedtional ues are printed in
their native form.i. ofgdgcgg&}grmrk appears as a standard checkmark
graphic, and te app a7 s as typeset text. Only draw ngs and signatures
appear in their Bi&filgarery oafrmyi th a signature

. print the status of a docurent

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

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

The help page is obviously unavailable if the printer is unable to print. In this case the
“error” light is lit and the user can request remote diagnosis over the network.

2 PERSONALIZED PUBLICATION MODEL

In the following description, news is used as a canonical publication example to iflustrate

personalization mechanisms in the netpage system. Although news is often used in the limited sense

of newspaper and newsmagazine news, the intended scope in the present context is wider.
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acconpani ed by a standard graphic indicating successful signature
verification. A duplicate docunent command produces a printed copy of the
correspondi ng docunent instance with background field val ues preserved. If
t he docunent contains any forns, then the duplicate docunent comand
duplicates the forns in the sanme way a duplicate form command does. A
reset docunent command produces a printed copy of the correspondi ng
docunent instance with background fieghkd val ues discarded. If the docunent
contains any forns, then the reset docunent conmand resets the forns in
the sane way a reset form conmmand does. A get docunent status conmand
produces a pri nt edthe epost %wmmlﬂm &MammSmmhthhbmeQWNﬂstmdmmgoﬂaomwent

i nstance, | 3&&%‘3‘ 419 gemam {;lﬁgredt mecﬂé(&@xﬂs I e Vé@;ﬁmElr ém 5@:9& nalPM 1t vas

pl‘l nt ed, an tus O orns It cont al ns. in server
comuand' s acmﬁd%qt)é@t rgqgler’ Sa‘t"?'f‘i“ Lftagsd jand ipficitly ppgfyred Préer?fbwﬂ%lﬁ he pdiediFiag on  t he
page i dentdohte® @ poiyorklived edidife 6 e EARE’s BedligGhd @mogradhRer than on the page

cont ai ni n he ¢ ws a nmenu of page server comands to be
printed. Ig%]ithe ?ar ge@'PER}mA?i'zg'ls'n'Pt contain a page server conmand el enent

for the designat éduysaier csleq*r%w e Mrdsrod neves evrrey: Besedlhdphived ngvs pillieasieesd.  An

aplol icati Oﬁd QR MAaONL)iHe navﬂpéuefﬁl@t vane ﬁemqautﬁncszmmm lagdntarty mﬂréa@aohynge t he
rel evant

server conmman n i nke I’OU ge
Corver act MRS SN RYBeTT P AEL GO bha hell PR oh b A PIeREd Y bus
rat her t hasmemsat Haw guhlhrélowag:ecaﬁe pwspombmmﬁdonawewageems@ﬁ \newsn@mn d

el ement i Syife dei@Nirdatns l:atn%e H%ﬁﬂ@ Qarie@latFalyD Hdug fded rSI8h nev sBiBld € PartoGuiipRN
el enent doe ot have ﬁﬂ&%@@ on a page and so c?nnot be acti vated

directly b eép ancqagiers ¢ "mé‘ boagfeorthersada s e gl a page server
command enbedded Theamegagi ﬂubl@amtselpagmpontsf th¢ prdlicatipagfedixdmves pubbeiands has i ts

on sel eCt‘%ﬁ' asa&lé Eégbééan%n %?Hnum%'FAQ%Q séﬁni@?Bylhaﬁdlﬁlfhﬁﬂ%@ga'?%ﬂﬁﬁ%%e NETPAGES

In the pre erred form each neagg%e is printed w he net e logo at the
bott om t o oymaiiing af vt pgmy selegted 'étbbél’@éea%dh"tsﬁ‘@?ré? Bledo Rl afveftisia et i ve
propert i espagehloe:r biginit athawisatat so @ioral @apy. button. I n nost cases pressing

the 1090 Pr oducesaugaRl i NouAAASehD. hNGEAAS a0l ol Qb el on

pr oduces a copy e entire form case 0O a secure ocurrent
such as a Fvhqiass. 3pd Estipscrpersonalived Fritieneh cash. iThe rewilting daily sditigns i1 PY0tsiged or
adver ti si ngufppgetheriie adﬁélahﬂvkpa@hngieﬁar&ﬁgﬁerﬂﬁﬁ)bfi wehilORpicdly Rands adr di rect |y

ki ng ¢ ra ey s e PO oot ey IS By SPRK S BloERE yiar N0 0 Y
preferred enbodl ferrsech ptltﬂleauﬁetﬂﬁa@éerﬁptron%rselw&@ealﬁs Fastfing Sping werens awbRst | ed
"Hel p". \Wady, walleSERGpiechr vRbiLE Thédady Sbided RaiRBIY 800 Thd MwOY diBtitned bnlidelol Udi NQ:

status of tg:amp é elincl(t:lc(i)en rl%géel %rx]le Pilus”, ‘“National”, “International”, “Opinion”, ‘“Business”,
“Arts/Living”, “Technology”, and “Sports”. The set of available sections is specific to a publication,

as is the default subset.

The reader can extend the daily newspaper by creating custom sections, each one drawing
on any number of news streams. Custom sections might be created for e-mail and friends’
announcements (“Personal”), or for monitoring news feeds for specific topics (“Alerts” or
“Clippings™).

For each section, the reader optionally specifies its size, either qualitatively (e.g. short,
medium, or long), or numerically (i.e. as a limit on its number of pages), and the desired proportion
of advertising, either qualitatively (e.g. high, normal, low, none), or numerically {(i.e. as a percentage).

The reader also optionally expresses a preference for a large number of shorter articles or
a small number of longer articles. Each article is ideally written (or edited) in both short and long
forms to support this preference.

An article may also be written (or edited) in different versions to match the expected
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status of printer consunables top-1evel help nenu docunent function nenu
top-1 evel netpage network directory The hel p nmenu provides a hierarchical
manual on how to use the netpage system The docunment function nenu

i ncludes the following functions: print a copy of a docunent print a
clean copy of a form print the status of a docunent A docunent function is
initiated by sinply pressing the button and then touching any page of the
docunent. The status of a docunent indycates who published it and when, to
whomit was delivered, and to whom and when it was subsequently submtted
as a form The netpage network directory allows the user to navigate the

hi er ar chy ophigicdtiba cfabd restsr, foaecimgie tovirods chihlrdnhendmihmt‘mdxsionAsrhaappadpﬁm native,
the user 109\1?5J &k&é&%aé&%;@%ﬁa féﬁewggg ﬁlgggder m%a“réé \plg&gﬁc and
speak to a uman oper at or e operator can cate the desire cument and
route it tlﬁecﬁq?écetﬁ’?‘éfh‘*%b’ﬁlr"g‘i‘ﬂéﬁe Dependi ng on the document type, the

publi sher or theThs®ticlayish mbie wprRdhlsecticy @t beiateP agasioritaal i tieedi@t.andhe hel p
page i s obyi,o n e i N this
age t e el Bbost AR el berlcPlk Aied 3 b AARBb GRS ol (1 2
over the n@éwvhﬁcttgsnamwmtﬁlzm sphsmiberEAdiHEN MODEL I n the fol | ow ng
description, newm beSt1dﬂ§stﬂeraSt ) f-p@ﬁﬁi‘lfhkd}&{e Radet e bptAalpXAREN Collabbrdtivé USt T at e

per sonal i Zt?! I OnT%EEH aéglasglgd O ﬁ%s Wﬂ%t asu clenvé?rqrx%ﬁlfet{r]n%l’lgach rle.lvilsw Sh of ten

used in th& T paper. an Ke fehs &' i nt ended
scope in t4velifiss @sewﬂ@bowmiﬂtﬁmgll‘sprweélwh 1NRAQODs SEe38d ¢fnhet¢1@16n"élle;ba‘ges system
the edi tOFdaﬁ{:roﬁ@éHn%&Sr clﬁei&@l%etghﬁlk&ﬁ‘ﬁfcf Lislel) nfa @R ©Rbre AifelyAndd R WalUktecat i ON
are personal | Z ferent mechani sns. The editorial content is

per sonal i & tg ?dl ng to the reader's explicitly stated and inplicitly
capt ur ed i nt er estrtjleofwith digh Tiveritged \aed thosti Iifgfimes @t bertforesctigeivgp warsidgred!

accordi ng és&nﬁahﬁadiﬁ% %eﬁtok%é JedveRAh r%f@lg\raﬂhqms&berg 1 EDI TORI AL

PERSONALI ZATI ON A scriber can_draw gn t}/vo nds news sources. those
that deliver newd epfaﬂﬁ Q?&?Wn?wﬁeaﬁaerinﬁla% a?%fl%@ﬂf‘%}?fﬂ%%%?ﬂ@%h Whi | e
news publ i eptiseons, oamenceglly. egaghascremiipily Gctbi legkridic thitgholdpedd firstaghing dveng St r eans
are aggr e%ﬁ1§)gra§éetfﬁl§[ng By pigh A6%5RN R félﬁclély QHat tpfycog‘?;ﬁ&%% ?el:ﬂgi%% &Gﬁrﬂﬁd

aggr egat or catrons t Ically correspon t1 ona
newspaper smélmeaﬁeém eleRE. A diffsTeptaerdinity Seprcanke wepified &1 Aliagatant ofar i ed: a

"raw' newstéeetl froma news service, a cartoon strip,

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 opticnally 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
localized. This involves specifying whether units are imperial or metric, a local timezone and time
format, and a local currency, and whether the localization consist of iz situ translation or annotation.
These preferences are derived from the reader’s locality by default.

To reduce reading difficulties caused by poor cyesight, the reader optionally specifies a
global preference for a larger presentation. Both text and images are scaled accordingly, and less
information is accommodated on each page.

The language in which a news publication is published, and its corresponding text
encoding, is a property of the publication and not a preference expressed by the user. However, the

netpage system can be configured to provide automatic translation services in various guises.
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a freelance witer's colum, 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 nmultiple news streans. By
handl i ng the aggregation and hence the formatting of news streans sel ected
directly by the reader, the server is able to place advertising on pages
over which it otherwi se has no editorial control. The subscriber builds a
dai |y newspaper by selecting one or mage contributing news publications,
and creating a personalized version of each. The resulting daily editions
are printed and bound together into a single newspaper. The vari ous
nmenbers of2.a houseverineinG ypcaekiign aofaessnNchei 1 different interests and
Lastes by set et rIdlbehl b 43 iRl I LALEONS (AN A ERLEHS! Ol N0 e
For each publica oh e reader op T onal ec eC| I'C sectlons. Sone
sections alﬁﬁ?éﬁrad"e&&}n‘p’ys tyRigily elagse H\eﬂrxgl%ﬁlsé‘awﬂ%ié@%@xy Tr‘”frﬂédsdﬁﬂlf F’sﬂmslécetf? ons

avai | abl e hsroMkeihe s Hardavdl |SEEBS!1 B8 $R@herd. Qhe vARITMRidACIHER © Bage One

Pl us", " Natl onal " .. "lnter r}%t " Busi " Ar L| vi ng",

“Technol ogy" " “SHF* EEE7T 8™ P‘ﬁi‘ ‘“‘2 h?sm%)lb‘h q?%‘%?“”“& %8‘%%“?""3“"%‘6‘@: "fic to a

publ i cat i ovght depggeripyics. he default subset. The reader can extend the dail y

newspaper by cregkicig sHShD ﬁqﬁcwmm%ﬁhop%awm&% ic&Mochligrber  of
news streaps. .Custom.section ht be created, for and friends'

announc e meffeEniss Wé‘?"%ﬁ’a‘f’"‘)“m"‘g‘?’ FOFSETRUIED oo g e aéé’iﬁ?esfso”}“ SPEEPYi ¢
topi cs (" Alseribied wigrthe [6@] dopprmniyid enviF@meg diimogramics digrminhgenerdaderstsept | onal |y

specifies ﬂréo%cuﬁitl%ﬁ‘s’asQéltﬂgﬁelﬂﬂéidln%?&tﬂex\ﬁgl y (e.g. short, medi um or long), or
nunerically (i.e. as a on Its nunber of pages), .and the desired

proportion of afVvEFt PLlifhers mest prafitalls eipduptis pdretiising b prghi dparmal | | ow,

none), oOr dntpdetbrmited Yy (e publicalien’ Bgep@iphie RO@GEY, the Fheoflin adétshp| ﬁeO‘eaﬂﬁrhhlp)nal |y

expresses mgér&fhggqﬁhqgﬁlja&raréga%ﬂgb%efoﬁg Rl Of shorter articles or ~a snmall
ar

nunber of | onger ticles artic 'S ideally witten (or edited) in
both short and | B 4R3gsniystes ‘%‘U’i&?ﬁ’éﬁpui"ﬁ?%o“ﬁ?fé?fé%ﬂ?@é the gpprogimgte maltingy - ) so
be witt eruu(laﬁo@d is&ee@ba publictidnf seaRitle MEdSrﬁdmgn@acE @n mqieﬁd&cttohea@s;( mﬁg @b

NPA090- SG a% u@q dEﬂ [wa&(g‘ltsl On thlctcgs?eﬁarée %ﬁje seetlon s r?agers%{rpl:he size oﬂo eacc:]l reflc%ri ed

children' s an appropriate version'i s se
accor di ng ¥ewior piition.cadhapady’ Sa@@mswomémevd edrreadpedpngerahic.r eadi ng age" whi ch
takes precedencs d@iﬁ@z{ns&nhﬁthrotﬁ& elle@;glﬂﬁaietp@g@@ysteﬂﬂﬂmg Ihb e&ve&sxﬂwpsda tcsr’aeke UIO

h sect {
each sectigp are Sarér ?e?a[ﬂi a a1|11 é;',uﬁc'%szot?q o 58 seaariatelv L Rere ?rg lois 1 %g % ev ant

assi gned a usefuf”™ are ere
subscri ber@soldﬁthﬁqrwrliStryﬂa@Pder subj ect to space constraints in the

su?_scri Ib;a‘rs eg: FérQﬂalﬁ[ltplel ﬂie%ﬁfetddoé?t?sdléhﬁﬁte chol bel SSIdQJPPe[rQiﬁ]}')r@ﬁoﬁ}onslttG%eJeﬁﬁder may
optionally enable colla I e I In S. IS en_a i ed
o olas VToR U Sagh R roats et FpdsRly Aot o B0 RtoRn AT ¢ P S P

another, overail presemng the proporiion of space sold to each advertiser.

vy

The netpage 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
demographics. The subsequent disaggregation is efficient because it is automatic. This makes it more
cost-effective for publishers to deal with advertising aggregators than to directly capture advertising.
Even though the advertising aggregator is taking a proportion of advertising revenue, publishers may
find the change profit-neutral because of the greater efficiency of aggregation. The advertising
aggregator acts as an intermediary between advertisers and publishers, and may place the same
advertisement in muitiple publications,

It is worth noting that ad placement in a netpage publication can be more complex than ad

placement in the publication’s traditional counterpart, because the publication’s advertising space is
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qualifies for collaborative filtering is printed with rating buttons at the
end of the article. The buttons can provide an easy choice (e.g. "liked"
and "disliked' ), making it nore likely that readers will bother to Tate
the article. Articles with high priorities and short lifetines are
therefore effectively considered essential reading by the editors and are
delivered to nost rel evant subscribers. The reader optionally specifies a
serendipity factor, either qualitativeky (e.g. do or don't surprise ne),
or nunerically. A high serendipity factor |Iowers the threshold used for
mat ching during collaborative filtering. A high factor nmakes it nore
l'i kel 'y t hatort benpter WhEpgndrgibe £ cinipleritivd df nedodatibns|beteeen atl@rtisérg advesisiog ' S
speci fied %g,ggam Yord ﬁbﬂhs}s %eeg%sfe&q &Rk ihd xagagﬂ)%m%@é@@so%%to&at@ai for
different days of the week he reader al so optional ecities topics of
parti cul ars"PRiftePedrscvieetitrny BeeineonPPogntr P‘H‘?‘%ﬂtedrfﬁﬁﬂof’% @fs VRTESIRE $P89H t i es
assi gned bautirhs@ior i ﬁaﬂfcﬁlarlyTﬂﬁr@R%ﬂth@fplabé’i&nﬂ’ efadiedrtissménnt licleteneanaal i on
et o | M@l Lok il L TRGIR Soc i Briliilevr o _The 1 eader
optionally specifies a eren or fewer rnages or snmaller inmages or
both. If the nuF?B‘@rPlaéffmeE‘i hagpbestt neeptigtyd ghe agerpagtor ?@W&@lﬁ Jedifsrikerpdyagitefesst nay be
del i vered ki rd-6radt o@uﬁipagtew (etveleCmaJsponduﬁglgeme bﬁﬂiﬂie:u%doﬂia thﬁléd MhdeRler@ b:£484 €1

es how quantiti i,es,

conpr essi On})evantA aetp rr% %lﬂcatlon 5 er ngen the gﬁ Pvﬁd?laa%onrﬁl Fver laI)ﬁ./ SF UaTH Lidel-s

dates, tines an i ues” are S i ves speci fy| ng
whet her  uniersquatized Plﬁhhﬁé%&lplc?@rthf’fféﬁ‘«ﬂm@t,ivealsqn@etaﬁom hppsteseadaertert | e f or mat

and a | ocaé;;currgg@ypmaﬂgg whet her the | ocalization consist of in situ
transl atio 38 [hota Ft These preferences are derived fromthe reader’
local ity b§>def alfifeMaFn FUEURL  eading difficulties caused by poor

eyesi ght, the redteperoplicatinabl yevs ped othtreiblcatigh odbad orpare hserremateoffwer- a | ar ger

pr esent atlggghﬁc%g;figmn@qqcm(ﬁ@ges are scal ed accordingly, and |ess
onmodat ed on each page. The | anguage in which a news

information is

publication is p‘ﬂ‘gll“ia’é‘ﬁ‘é'df“’“ﬁ??ﬁo“r”ts corresponding text encoding, is a
property of the @ldlagatilieingaevthranot a preference expressed by the user.
However, the nefpagg.gystem can be configured to provide automatic

transl atl on services | n various guises. NPA090-SG 35 2.2 ADVERTI SI NG

LOCAL| ZATI'ON ANDPFpeenprieseseie per sonal i zati on of the editorial content
directly affectsThheusadiatidni 8f RgrdRAti@NEs, typlayapbicatich/pecificsiang sbsthé ypi cal |y

placed to gxplolk, &R?ma%gﬁ & éﬂnetﬁ:?%e%%i«%’arh I!etfageeévgﬁc%cn s%(ﬁ exanple, are more

likely to appear in trave sectlon ere ¢ val ue of the
editorial content C?‘&b‘ﬁﬁ“’e Hltnyiag Yoelerronyistrnd the Bt eRésofiagupbia ofght ¥egkdt) | es
in its abiikbdey totBrradtd .ﬂ;ﬁ&&m bafsGifteRTILIhS p@fosds @BAIEKIS: rWdofnfheddRns. IAlthJilfgh

derogr aphi tgere arEben&ﬁs t{) mam 911\{18 Ié £n|1 %e co aboratnpa fﬁgn%g vecQJr erpen%exﬁly%f a%; partlcufil ity and
denogr aphi CS.

publication, there are two reasons why it is more practical to 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.

Contact details, including name, street address, ZIP Code, state, country, telephone
numbers, are global by nature, and are maintained by a netpage registration server,

Presentation preferences, including those for quantities, dates and times, are likewise
global and maintained in the same way.

The localization of advertising relies on the locality indicated in the user’s contact details,
while the targeting of advertising relies on personal information such as date of birth, gender, maritai

status, income, profession, education, or qualitative derivatives such as age range and income range.
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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
readershi p denographics, and the pagegjarea avail able for advertising. In

t he net page system the netpage publication server conputes the approxi mate
mul ti- dinensional size of a publication's sal eable advertising space on a
per-section basi §or thakisay whotiposeae soeshpertotrd infiuripitiog &triaduettsing pogsaphe C

coverage, {RE.A6E% ﬁantﬁngde@dmg $LBnt AelEeeSicdiGiralin &AL 1A %daﬁsgen& oSGk 1 0N
edition, each reader's advertising gro portion, and each reader's

denogr aphi &iormation, adisripinassn bareRted phibs bavis of e dempgraphis spgiated &k BFP%T'E ows t he
adverti si ngrspeeet te.be defined in greater detail, and allows snaller

pieces of it to I f oId at
closer to its trE%hvé%ﬂn§%ﬁagaégh%m?l&M&ﬁggga e vlesr‘1 %$ &gl can be
sol d in vafstiiy 39¢ 6‘6G?tt’figbWSISWOIS%VEW%I“WH&d‘%Fe’?lf‘tF’ﬁ%l}% betwetl Hleﬁﬂmﬂ |slwwa|
readers' pages namjorhyy reeqi rvgls&gndnhﬁmaau QrdublBRITENY spRfial i oRdp@Btdibser or

anot her, over. | | e ervin the |on of space sold to each
provider. an 1catxon 1s ecml qudo a p cation.
advertlser e p Sy advertising to be linked directly to

det ail ed productEM$H$0WW3FVQWM@ndméhvﬁm@Wpﬂﬂ@hﬁ@ﬂﬁgﬁ&Pvméﬁ@heﬁﬁxewya|ses
Ithe : nt rlt na‘ilb@az\/y&luﬁh@er@fusgrb% mvgf&hlu&rﬂagasﬁa@&fauuge&@waglea)p@tmmaénb&@ail on and
ocalizatio al. e a e I G u I.cCa on, servers, an
et r ol Rl A NE S B D! WERLpakee Py b0 AL SR I
geogr aphy tamueh wigrioge aphiic sterdftie. Sthsequémps drdaggridgatublphers 8 wedrfliaci ent

because i tainarRl PRt b e ulhh SotiRiphsed A phHGRr ddePith re8lrh &€ i1 ¥l PhridlP! T sher's
to deal with a vert|5|ngﬁﬁ§ggqlators than to directly capture advert|5|ng

Even t houg™h& it ey PEGATBY™ s t aki ng a proportion of
adverti sing revemme;apubhﬂﬁhﬁﬁﬁ&ﬁﬁyaIﬁMmdth§7ahamgmmpT@$Kh}maﬂﬁma& because

of the greglfder 8bd)! i€ lafli%edLl 1'5}919&099%&%& ruEér§'d@19ut ﬁlﬂﬁé e?%tcor acts

th
as an intermnedi ary etween advertisers and ? ers, % e the
sanme adveﬁ“f"f’%’é?@rﬁ‘“ TerievrkRd 24 §9Y BmpRitdhs vt Eﬂﬁ*h%sef Y hi“’§ S‘(‘/Yﬁrﬁltﬂﬁnsr%% W Pehat ad

pl acenent isRpeaifined pangle peddl If @ akdr G aRiRhizddero My £ pa Pl edntdrhden a6k pripleACcenent

in the pu Jégﬁ&£890§mk#%q%%&pnal counterpart, because the publication's

advertising Space’is SG 36 nore conplex. Wiile ignoring the ful
conpl exi ties of hegespilats wesioderRdiorroaemading ser rofilagpirsbhyParéglgt egat or s
and publ i Sﬁt@ﬁ@regﬁshﬁ;oﬁﬁdﬁfeﬁﬁrfaﬂﬁmrim&fsuﬂb@y net page system provi des sone

aut onmat ed Suppor,ty, for th otiati i ncl udin f qr .aut omat ed
aucti ons of advert|5|ng §§%§e AR mmmf 3Hm°na T%G?%%?Vm3@5@?§ﬁie for
t he pl acenWrh pagfs aptinetprgci doaimenis sncwmeryﬁ dyying &febtb@wﬁmﬂo lbe coppiemigntiyspriaed ptcome,

such as sngd dea@di nddba@diirieet OCal i zed adverti sements.

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

payment card accounts 821 with which e-commerce payments can be made.
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Once pl acenent has been negotiated, the aggregator captures and edits the
advertisenent and records it on a netpage ad server. Correspondingly, the
publ i sher records the ad placenent on the relevant netpage publication
server. \Wen the netpage publication server |lays out each user's
personal i zed publication, it picks the relevant advertisenents fromthe

net page ad server. 2.3 USER PROFILES 2.3.1 Information Filtering The
personal i zati on of news and ot her publjgcations relies on an assortnent of
user- specific profile information, including: publication custom zations
col | aborative filtering vectors contact details presentation preferences
The cust on?.2dt i ohawairites Igstbl i cation is typically publication-specific, and

so the custom Z%tdefﬁ% 'uEEerJn@at:dté%Pa Iis? o7l PE AR 0¥ HRGl AbEMaR 6L Page
publ i cation server | aborative filtering vector consjsts of the user's

rati ngs of & TRIFHEF o5 TH%W% isjpagnipgned py the F3§te’&}§ééflet“6“ & S ok gregnifefl @t &t
users' i ntBsrasiyf fuderstohe aprefdpos esbaimenadfivhih isebaniie e alkds dagamAl Fipeeigh
there are g]enefi ts to maintaining a single collaborative filtering vector
i ndependently of any particular publication, there are two reasons why it
is nore pl‘%@%l caHist¥hitnt ai n a separate vector for each publication:
there is likely g Q&eﬁ&ﬁﬁmﬂhﬁei Ihaqarybm \aegalan e MeGlIRhSt, QfnthHiiliShikk Bers to

t he sarrepbllctlonthn Crlbersto
publ i cati O%ogumcn tc. acces oy {le ulseorn Iuéﬁ gq stysﬁem L1 (%rgafnzed 858 dageﬁ?rderfidqlstu ers

col | abor atNf&fel‘rqdlem@dim’gtC\féfélp}biﬁshoa’smp}mclasscﬁag{amnﬁam@ of its brand, not to
be found ghsewhaira.udert Padeaaadive filtering vectors are therefore al so
mai nt ai ned by thi rel evant . net Ba% %b“ tion ser e tact details,

P "B

r. Co
i ncludi ng nane, St 88PEs FHpsEY Fastically Ap ot o "htPP%?’ efepithe
nunber s, aresoglizd giiblivatioment mealonambcmnéaamanrteanqatsadve}a}seraenn@tepagae fgrg@i stration
server. Prgsenhadd @&an@fe@ﬁﬁf é‘r@ﬁﬁ‘o%d odtﬂé?ﬂagléiief&& tﬁé’b@ﬁcﬁlalfcgﬁtexﬂuantl t' eS dates and
tinmes, arellkemﬁgﬁ,ﬂé’f‘?fﬁl 3 |nta¥ E‘FE ‘F same %/
| ocal i zati on of VLR RO 1 3 o Ve St Bl MRS dé“ﬁ“si“ﬁ e user' s
contact dedraindigidual pges| veithiohibe teatiogetnil iy ad fayad wigodthns explpits @lisi s adgoriparis onal
i nformati og,&heh t@ételqﬁttgcé)lt)cam didsdly i RASHRED and Bivb ke coﬁér&‘tshbims LRGSR

prof essi on, educati on, i7ﬁlua jtative derivatives such as acg)e range and
i ncone ran émﬂﬁaﬁm%ﬂ*g@%ﬁ Fatthip fis SePligiar becmpivoleeekictye prtrelyoupef sonal
i nf or mat i omofim@tepailverti si ng purposes, the information is maintained by the

rel evant net pageTBGQJ §$aﬁ%5d QD sekGlod Bl th'lﬂ L% tha%d% & f§ mat i on,
adverti SI ng can Cta ée 883{1 G[) iS¢ Pl uﬁp‘égermgrasﬁ Eluc léngegcalg%t ed vvlth
t he user' sgraphics, is then 1a1d out accordmg 10 various aesthetlc 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 seciion 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 singie
user’s edition and information shared between multiple users’ editions. The specific information
consists of the page layout. The shared information consists of the objects to which the page layout
refers, including images, graphics, and pieces of text.

A text object contains fully-formatted text represented in the Exitensible Markup
Language (XML) using the Extensible Stylesheet Language (XSL). XSIL. provides precise control
over text formatting independently of the region into which the text is being set, which in this case is

being provided by the layout. The text object contains embedded language codes to enable automatic
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Li st A netjpage usercan nmaintain a Inst 922 of "favorites” l'inks to
useful dodquments ettepliggiion ID, 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,

document, and document instance.

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

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

nulticast channels which will carry the shared content used by that layout. The server then pointcasts
NPA090-SG



t he net page network. The list is maintained by the systemon the user's
behalf. It is organized as a hierarchy of folders 924, a preferrred
enbodi ment of which is shown in the class diagramin Figure 41. 2.3.3

Hi story List The systemnaintains a history list 929 on each user's behalf,
containing links to docunents etc. accessed by the user through the

net page system It is organized as a date-ordered list, a preferred
enbodi nent of which is shown in the clgss 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

sect i on- byeagactrlsdayolyas ittst usGispcstermaishe ptvgiateips @t .Sndiwien ithe pdimeasfigrisn of
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ad | ayout rallgass, bRRpex prar sl philteiSextrabB @roml tipQuilkchsstieams 6@ bbjgurarhdia at t enpt
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because ofcgepeci al feature on do-it-yourself roofing repairs. The

edi torial contenbn&ealpaekads febdivell BIE thel S§Ecs 1b RELIIGH fag: hR¥k e dhaARSRElat ed
i mges and id qut ac i.ng to various aesthetic
n

r i.CS, is.then | ai or
rul es. Thé”%%?&Egmﬁ?%%%ggéwwﬁ%ﬁﬁﬁ?mﬁa?ﬁémgnggtion of ads and the sel ection
of editorial conVedst normpheirpunistances, gheagprinter wintseageh sterathantheyhas bedtiveeqdged, to
attenpt t oAk £ hRSG! of eRE PAR ek d& M&%'ag%s,ftﬁea&@ﬂ%? pagQhi PRzSirdgs Bef er ence.
The sectio zﬁ%pneference C nr_homeve% be mat ched .on %v rage over tine,
al Towi ng. SI0gRRf The Rt gy Berclof Agto o PIesss o 192, 59ch PRehys VRN SRARRF e e t he
docunent |dlowiag dbr dertporaiyt buitfers etrc Glakemtinfeo primf §tiacia@nt otk s pdutdoody Tainds

per si st entquishif @60KH or bblft MMQ%: B pPLkond, WG RlshnfRI 1Y th€ hiAsd SRENMa
mechanismis the separation of information specific to a single wuser's

_ n
edi tion an@®PHEEREOFDRY SIFAP RG BRI ARl ti pl e users' editions. The
speci fi c i nf or maEvednndet @®ingi Sircofstinhsd, pelges Wiy ot prinibh 8ns bia o gapem itas mat i on

consi sts Olfkelgf %t le L&P %’? bte gleﬂ)i enlisn t%le %gpjﬁg %u%ﬁy 9&31‘3 .thre %Pu?%rl%l’ IQQ—P%L nge'erQ i mages,

graphi cs, and pieces text. t ex cont ai ns rmatted text
r epr esent e¥PragAcaPrdY Sexhaptdpl e Markup Language (XM.) using the Extensible
Styl esheet LanguHge:vérXBlhk prifSts. inth0 QS dpds @lliu Ohd Qi prigdker will\be inab®e Xd

o PO SEIPIRL Y LI SO RLED DR e Bl o
cont ai ns ERBTEINCEMFENE Egerlecaitre $Vhem a aritign] rumbertob mgpdst iNPRI9H oSGligeput
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.
27 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-nefpage 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
make use of the higher resolution of the printed page to present Web pages in a multi-column format,
with a table of contents. It can automatically include all Web pages directly linked to the requested

page. The user can tune this behavior via a preference.
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transl ation, and enbedded hyphenation hints to aid w th paragraph
formatting. An inmge object encodes an inmage in the JPEG 2000 wavel et - based
conpressed inmage format. A graphic object encodes a 2D graphic in Scal abl e
Vector Graphics (SVG format. The layout itself consists of a series of

pl aced i mage and graphic objects, linked textflow objects through which
text objects flow, hyperlinks and input fields as described above, and
wat er mar k regions. These | ayout object$ are sunmmarized in Table 3. The

| ayout uses a conpact format suitable for efficient distribution and
storage. Table 3 - netpage | ayout objects Layout AttributeFormat of

obj ect |l i nked obj eﬁdnetpa@geﬁﬁﬁihg beBRr ik &ardhfl @etpagt DRRG 2RO iapdadteiosi t 1 on

Craphi ¢ obl.8glegh ROV G, BA LG Kb QUL R A0 R R Tl o8B Fheed DX/ XSL

Hyperlink etc nlng
Wt er mar ko‘ﬁ]éwle@e ef MW@F @WSE?@H oty %ﬂe@@%’@mtﬁ @e BpRARELe FRER e[t poses of
ef ficient fisliEsikhoilidoraRGPRE Histh @bh veb&rage on the netpage network, a
user-specivé]l c pagg JR out is separated fromthe shared objects to whi ch it
refers. en a 3upscri bed publication is ready to be distributed, the
net page pudbli cat CBYPTE@RAPHY al | ocates, with the help of the netpage ID

server 123 a uni @%to}ﬁl;})hﬁr Qruse%&%)ot&@&ﬁsmv@ﬁﬂ@mhmﬁ tb@tﬂ%orag&'ﬁﬁlﬁ{m&a, RSl
docunent i nstance

server r&gnlt)ut es a set. of %}szcﬁa gbsets of the
shared contSRTCHRRE B4TBYagom i 1 YO ERN REPOFHrY BIMPRERLEHnd t hen
tags each lgsemympechf iel bdlickdy witdgrdplte Thanewagf nétek ussl batle abtsechfinnel s
which w Il garty,the shared content used by that |ayout. The server then

po i ntcasts
Secret-key cryptography, also referred to as symumetric cryptography, uses the same key to

encrypt and decrypt a message. Two parties wishing to exchange messages mmst first arrange to
securely exchange the secret key.

Public-key cryptography, also referred to as asymmetric cryptography, uses two
encryption keys. The two keys are mathematically related in such a way that any message encrypted
using one key can only be decrypted using the other key. One of these keys is then published, while
the other is kept private. The public key is used to encrypt any message intended for the holder of the
private key. Once encrypted using the public key, a message can only be decrypted using the private
key. Thus two parties can securely exchange messages without first having to exchange a secret key.
To ensure that the private key is secure, it is normal for the holder of the private key to generate the
key pair.

Public-key cryptography can be used to create a digital signature, The holder of the
private key can creaie 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 vsing 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.

Te make public-key cryptography work, there has to be a way to distribute public keys
which prevents impersonation. This is normally done using certificates and certificate authorities. A
certificate authority is a trusted third party which authenticates the connection between a public key
and someone’s identity. The certificate authority verifies the person’s identity by examining identity
documents, and then creates and signs a digital certificate containing the person’s identity details and
public key. Anyone who trusts the certificate authority can use the public key in the certificate with a
high degree of certainty that it is genuine. They just have to verify that the certificate has indeed been
signed by the certificate anthority, whose public key is well-known,
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N PA090- SG 40 each user's layouts to that user's printer via the
appropriate page server, and when the pointcasting is conplete, nulticasts
the shared content on the specified channels. After receiving its

poi nt cast, each page server and printer subscribes to the multicast
channel s specified in the page |layouts. During the nulticasts, each page
server and printer extracts fromthe nulticast streans those objects
referred to by its page |ayouts. The spage servers persistently archive the
recei ved page | ayouts and shared content. Once a printer has received all

- the objects to which its page |ayouts refer, the printer re- creates the
ful ly-popul at ed Ieyattangmigbnteherenmnast piblicles caypdgrahy mtaalyiused thodes digiat mal

Ci r cumst angBsurel HE mosemﬁﬁe&chgﬁge Rlcfot RAGESerk %&an@; octBRYis GaNRPH AR 1 ver ed.
Assuming a quarter of each page is covered with inages,” the average page
has a size?'81°®Fess than 400KB. The printer can therefore hold in excess of
100 such pages i m iht Sollomingrdighssics] Mbctreefoedgs is ahdeomd thgsdot waampeibaioy buffers

etc. The DhiRLak B! Sadhedhrdyl G Qfs?%p%aaagtﬁang%s SRS 3¥9ﬁm§| bilins
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repl eni sh t € paper supp e printe I'nter naT’11 st orage
capacity i%o ted. However, if the printer’ s |nternal menory does fill

up, then thg pri ntgmempﬁ.hmhsgwml eto make use of a nulticast when it
first occurs. Th

ubI i catjon. server. .therefore ers
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uplicate a rievi its ayouts and contents fromthe
rel evant p% @“%?‘%‘ﬂqﬁef’f&‘f b%'ﬁﬁiﬁiﬁ\fg%m%{gs Wien a netpage document is
request ed on deniheh the printeagorpecisye s owipdge neprod i threfirkt\tigreaderi imstallariog it t he same
way as a pg%atepmlgn%m plIRNBM R ke ol GPirdnlRs Rre s A HE ﬁghgﬁwtsé%%lly il very is

made directly to the requesting printer w thout the use of ticast. Wen
a non- net p‘%i@égedﬁbsﬁﬂ’@ﬁfer‘feé TheUErSPERss e srerrhipeaips the wrinkens ssget Daprarded ed,  and
it is delinhvwededbase] @d acctiesihg regisetionis tipaDemébtct MethdnicrogtesSAM ¢ighs AMRitifibats ef or mat s

38 2 naLAgASy SRCHIRDL guthe 1BELRGGS QLARL! DI\ OIS uf ST aRes]

i nstance of a netpage publication serve he ne ormatting server
has knowl e‘ﬁjsé‘a‘i‘ﬂ“d?fé‘?"‘?eous | nternet document for mats |ncI udi ng Adobe' s
Port abl e Docurremme e igvadgis(Ator Jervenive akly p@ﬂiﬁcaxhutﬂwfylfbtpledp@egﬂla@@ sigddBVL) . I n

t he case M_,V@%retm%mmon EsSe oven%Frmte“ ﬂf?yr resolution of the printed
page to present ages In a ormat ,

When a user subscribes to a pubhcanon, a record is created in the netpage registration
server database authorizing the publisher to print the publication to the user’s default printer or a
specified printer. Every document sent {0 a printer via a page server is addressed to 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 regisiration 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 assigned a unique identifier at time of manufacture which is stored in
read-only memory in the pen and in the netpage registration server database. The pen ID 61 uniquely

identifies the pen on the netpage network.

NPAQO0-SG



with a table of contents. It can automatically include all Wb pages

directly linked to the requested page. The user can tune this behavior via

a preference. NPA090-SG 41 The netpage formatting server makes standard

net page behavior, including interactivity and persistence, avail able on

any Internet docunment, no matter what its origin and format. It hides

know edge of different docunent formats from both the netpage printer and

t he netpage page server, and hides kngw edge of the netpage system from

Wb servers. 3 SECURITY 3.1 CRYPTOGRAPHY Cryptography is used to protect

sensitive information, both in storage and in transit, and to authenticate

parties to a transmphdeqnn cahfiney s eunbwoof abixgs esntaf, acd y ptiogrcaptiyowha

W despr ead, Yse: e REE WG et BN A RARY &Qe%mqm%mea& s ywﬁemaeatlpigm&by The

net page netmork ses asses o tograp cret-

crypt ogr apfgee oér@@fmt@? QPﬁeé‘d’eﬂ @ndaRringsy) ﬁ‘ﬁé?gfsgff’dc*‘iyp‘ﬁ%‘&ﬂéﬁwangﬁ§‘*ésé°nt1‘f‘ﬁé‘3 same key

to encryp“maﬁd&d@@ay@haﬁmm@ﬁaa@aoﬂﬁwﬂmaam&ugﬁﬂmmshmwgmmmm@kﬂhamgmenessages

must first arra gSSltOI’(J) ) i IP{ never ans%%dm%ec%%ret key Publ i c- key

cryptograpﬁ? SO re¥ rr%&lﬁé as asynmetric cry %raphy, uses two

encryption keys. Amlest?rmsm&@ﬁwmm@a#%nsﬁﬁé A Paer Uy aadepringgr way t hat

any Wessagﬁor&%e&iaﬁ%} foﬂ&é@&nqmok@mdemhm bﬁﬂﬂﬁﬁ‘d’a}’l&"g@ﬂn ﬁﬁlterkmararg&le ot her
s _kept private.

key. One of these k
The publ | R Petebior abRERY - s Reionddes bk Po/ bR R0l dor of
the private keyWI@leeenevnmsyvpthedmspﬁgpmm ttmmman,d peter discoves sbedlpe themn onl y

be decrypt gdwUshBed ime lidnM Bhd califother, TN e piMer B ininSSwie @B} iIS€GHFRIM0 €XChange
nessages m%}hout fi ttwtglg%to chhan%?H% secret ke To en ure that the

private kefOordeder é“” Rl Peopst ORIGTEE Y B PR E TP key t o
gener at e ttheprideeyif paiprinterRsipkbant okayw te ppt by degsdly teal ibéta seduboateeat e a

di gi tal sigpalHGrocddife. Rk gﬁfter% t Bt to REJwRE fon RN ;t%éx@es%tﬁ ik Berlo EH&XW hash

of a messageé and then encrypt. the hash using the private key. nyone can
then veri f §utthile pepierlaseidp ?ﬁ’[‘“@lﬂ‘g &sH WP&%%‘P‘? i ‘Eﬂ“@t%‘ ﬂ[‘erfég'm'é“i‘oﬁ RREPE” of the
hol der of the pr inatigon thBypubslictih, th@ﬁpecmtamt; Dsetiadiey-palidngisl. dhe pssagee by

decrypti ”gke‘y'l?ar?d“{%l?éé@etdqg uﬁ%@l gna a&oﬁlesergé{bda{aﬁ é<§tyun§en8¥ mé/n%étﬁrél'lﬁlgln% he hash

agal nst the massa%ﬁ@ ure 1s app en nmessage hen t he
reci pi ent Tgfratitne hpeekEgEnie A Pl P (romgat tHdbe Rtk FEssikider peg &t ne and
that it hagtpagt reh@cionabiver 8@ sbilertgb@iih b .sesdion Kk (pdiiiniee addeyin & ysptaagr aphy

work, therg ha Stﬁ%ll‘s’ B%‘le%esmor}/kemo l rltn[el' byt S&E&é&‘m ac}p{aﬂg&af‘?ae s gﬁé% QJc &“ S

i rrpersonatl on. usi ng es an I cate
aut hori t i ewith the peg's keyrerghange éeYthe mmtﬁrtsg?reis the ef:sseqntksx igtgroplly indpxpsihyithe PmﬁDe h

aut hent i CadSradshils GORBORE] ORioR RIWEBE . THBbd stords QY ses@Bifkes DRBANG indexedlent i Ly .
The certlftqgte aq&porlty verifies the person's identity by exam ning

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

pen can decrypt the session key transmitted by the printer.

When a previously unregistered pen is first registered, it is of limited use until it is linked
to a user. A registered but “un-owned” pen is only allowed to be used to request and fill in netpage
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 vser.

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

34 SECURE DOGUMENTS

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 anthorized. The publisher indicates its authority to print watermarks

in its certificate, which the printer is able to authenticate.
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docunents, 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

hi gh degree of certainty that it is genuine. They just have to verify that
the certificate has indeed been signed by the certificate authority, whose
public key is well-known. NPA090-SG 42 In npost transaction environnents,
publ i c-key cryptography is only used ty@ create digital signatures and to
securely exchange secret session keys. Secret-key cryptography is used for
all other purposes. In the follow ng discussion, when reference is nmade to
t he secure transi¥hsSvoamak” priningr pradessomsed @b Waltematixe nithqy ag@riprin rspeaiﬁefand a
server, what, achiallys MQ@&SBM {0 daéktpaécla Conkiid &L anééfuﬁleHr%rk k4G SBEY Er’

certlfl cate, authenticates it with reference to the certificate authorlty,
uses the pij’Bﬂd% WR%W““?Q cﬁﬁr‘fb‘%ﬂr k’é’ﬁ“’i’s Pstchie g epd Fiet geess t"(ﬁ‘te%hﬁﬁ‘g’é‘-‘ & secret
sessi on kegemgneﬂtbﬁr&mce&& En\;eﬁbrpncaam%ct\hemthaﬁe@ﬁnstak’aanememgﬁier Sehisddin 1dokiyg t O

encrypt th ?’]Qﬁ A session key, by definition, can have an
arbitrari Ily%/mg%sfﬁ ?JE%I me. 3.2 NETPACGE PRI NTER SECURI TY Each net page

printer is assi gﬁbft)eﬂé“tp%ﬁ“i‘ﬂab‘f’ a\vRteteRek i dhetit is mptefsiblegthen lopldneg onbpengfidet ur e

whi ch ar eof%e@ﬁg%ﬂanﬂﬁld'SEﬂQntbageﬁEEﬁDd’d)byhcﬂmhlh&a@rI nter and in the netpage

r egl stration ser ¥ c(&asecureadts%uments annot [;e cogie %heﬁ%nltgig trjlet;l(q)a%e 9‘({]% Iusrfllaxggcl‘ gt and

identifies the prl ter-on page n
is used whéseribsign Pactiontldrabus. 1fh|18restﬁndﬁ @gbmnep@@g@mnpﬁmwmmfhkwcomn t he

print Flr connect s s¢@reldb@nmidRe aa%mm@tgmfalfedfap arf (F@-chlik&te tandiBriodd. trBdy can
i nsta at |

at es, a_si ubllc/ [t .transmts
e e ot O o S s Sk obich, B porrged et a‘heﬁsaé@g‘%% PIOPHES | on
server. Thiefogetiveritchrmpaigsegtisheiosgorets dwxiledai Svgtonhe printer's secret 1D
recorded in itsydatabase mﬁarhdse&&%{a&g% dbiBredc OB RLifiadh bﬁ%ﬁf& itd Qﬁmh@% mat ch.

It then creates and signs a certifjcate tai ni e ublic ID
and publ i cCOSPYREPEIES ARy th 5H§5“"1s"’t’a6"r4é'”§ upifRe lﬁé’? f‘?ﬂ“\”&g‘?"émf’%‘st#é li‘izfﬁﬁ'g ration
dat abase. Hiaenendttpagemesging ts¢care idorrmsie ((Vedre gliptaedaon-eonigotslyf th paveat teit hor ity
for net pagﬁecﬁ)&lbﬁlﬂﬁpﬁmﬁhtm gérst A sDAR BEEER SerktRatBE Fi&hn ﬁerhfe%ﬁo%?éhﬁﬁu@ | owi ng

it to verify printer identi When a user subscribes to publication, a
record is @feé%@‘d’“l"ﬁ’qcﬂ@n F?ét‘fﬁ’é@%‘pl?ogﬁii%??‘%?toifB‘ﬁse’l‘été’fl\‘}%ﬁ“mﬁf&t’%‘ﬁ%f’é‘%“ aut hori zi ng
the publi sher tOC&Erlyﬂﬁeﬁheh&epﬁhbMEﬁlahdrolﬁh dser’ st herogtaprareSsecled aul drypigtapliier or a

specified &ﬁsje nfh%{( ‘mF%S) (Xudgg% %gtgéie Eo%as%alﬁ&%&} Q{]nlu\{é (ﬁ)ﬁlﬁbﬂg ﬁﬁcsagJ ver is

addressed to I'S Si u3|n t he
publ i sher’ @“}SPIPI dts’ég %Y@ﬁ@f‘?ﬂ@“ IPE"SY‘deglaﬁéddﬁ‘é el %féﬁc\%tﬂ “ﬂ‘}%? it fS|“€f§ed blv fsatilf he

regi strat i @neddatyahace, o fol@test he publisher is authorized to deliver the
publicatiopgto t d wuser. The page server verifies the signature
using the %’ﬂm is §?§§§@"{ﬂ°$c key, obtained fromthe publisher's
certificate stor&dh¢ retragresysiayifams sbitad bhatserd arg delivered reliably to forms handlers

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

E-commerce payments made through the system, as described in Section 4, are also
impossible for the payee to repudiate.

4 ELECTRONIC COMMERCE MODEL
4.1 SECURE ELECTRONIC TRANSACTION {SET)

The netpage system uses the Secure Electronic Transaction (SET) system as one of its
payment systerms. 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
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The netpage regi stration server accepts requests to add printing

aut hori zations to the database, so long as those requests are initiated
via a pen registered to the printer. 3.3 NETPAGE PEN SECURI TY Each net page
pen is assigned a unique identifier at time of manufacture which is stored
in read-only nenory in the pen and in the netpage registration server

dat abase. The pen ID 61 uniquely identifies the pen on the netpage
network. N PA090-SG 43 A netpage pen gan "know' a nunber of netpage
printers, and a printer can "know' a nunber of pens. A pen communicates
with a printer via a radio frequency signal whenever it is within range of
the print edegistGiidRicAilOeith B ErdDiishiet ta@ bppRpRatd, @l Bt ﬁduerchﬁeyreglagﬁiblﬂdekays exchange
G g tal i it e AR Y pblPERnar B bl At e bl BEMALET 1 T
ink is nevkss qefrumhsscmtﬁrédmmwr% H@nelﬂéaﬂmemﬁf@ws dheeprcanifigptes arg ded 1o mgllY or every
printer itakbibss a indeaxaRk RYihddck, REE adiiInticad thed bRk tonﬁe%ymesigafee@ a session

storage capactt yEF bp RS eE Sl e itr i s elod el B o
| east-rec ewttiﬁyatqasecbotsalsneé bmfdemweéga'my soltfpan walcbewnm@rreagdwdtmms raaChge of a

printer, theispen oamnefan@gleé thElaRBAYE bocW B DEswloRBNve PN BAE fuc@tder. | f
t hey don' t_ know %a:,fﬁéot er, then the printer determ nes whether it is

supposed t¥? kno MRS This might be, for exanple, because the pen
bel ongs to a usein tWuBtpage sysqi the stk tOstatd servdr@ctpsiaprey for kife nbthage prei nter i s

meant to kpow the, H:rmﬁrfp ﬁt’?raﬁsgcukﬁéen it initiates the automatic pen

regi strat|on proce ure printer isn't nmeant to know the pen, then it
agrees with the awefpageusgﬁa%es bf"f.ne‘E?Fﬁ*P putheptisats 415 uses andjauthosiqe ST BRI gi ng
cup, at whB&lkusé thaRystein is @bnt-ﬁa&ﬂ,étﬁe bib@etfiegtd s ript dsafs q@riac aghatue, cdnslstagdftl on to

LS PUBL 1 Cul Rk NSRS BRIALRRLE S BEE kSRt R SORGRKRY) b TRSRY, cxohange

key is also re page registration server ase at tinme of
manuf act urBagerpsint pyepr infot I%etlnraé]ﬂquéhat afigher gesh The tRfhPiegetrg %Se af@“’t B¢ t he
printer, aaﬂmﬁelaﬂhwszﬁﬁu&rnoimaﬂﬂiﬁhiaﬁoﬁda@ctpmhels&h&:o the net page regi stration

server. The SeI’V%L 1%5 t%p em z%lestgglgl!:e%T eFCFlIStO reglst ' enutStTererIOPle pel?‘.hto use,
and securely transmts 6 Bessl On key SO transnits a

copy of t hibe sensed rogistieidap smr@bmlé@newatchntwﬂ@ epﬁwn@e%év cxaeplearbgec RBsie The
printer st@§esmbthiecad S ShpRitedka® Yhe IsktheCintads e, usérrsd@cmgl lsb%nﬁéaemaﬂonie&c is and
transmts the ncrégt ed. sessi on n St e sessi on

t
oy 5t or et S e e B i Bt B R A p e Bt
i nper sonat fésoaoqyenaliy maptunsl @ rinkedgto sthe seedrd The r BiToearsiholdey rrbg}stretmnaatbcess pgen can

decrypt th&nsRRsi A8 tds%ulhﬁ@m tsfgﬁian@yeytala@ oRificRt &fe- stAGR 1R LGN QUS| Y
unregi stered, pen is firsf re is of limted use until it is

linked t o™ SUBRPeR £ gPETR tsmfﬁ‘nswe%ﬂ' OHREES FESEHPY AT GIRE t o be
used to r eigivestionmndet by thdusérrspmﬁnagseSETlp@menandsapsm registration forns, to

r egi ster a new USikn E}Q uéép«j:vgxnuah? g}pﬂl%WthQ %Bmgiﬁc ﬂ)%ﬁlﬂf@tE ia‘f)%eﬁ(t, 1*0-} &Iﬁﬁﬂc by

signing a netpage order form, the printer securely transmits the order information, the pen ID and the
biometric data {o the netpage registration server, The server verifies the biometric with respect to the
user identified by the pen ID, and from then on acts as the user’s proxy in completing the SET
payment transaction.
4.3 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 io 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
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or to add a new pen to an existing user. The pen uses secret-key rather

t han public-key encryption because of hardware performance constraints in
the pen. 3.4 SECURE DOCUMENTS The net page system supports the delivery of
secure docunents such as tickets and coupons. The netpage printer includes
a facility to print watermarks, but will only do so on request from
publ i shers who are suitably authorized. The publisher indicates its
authority to print watermarks in itsggertificate, which the printer is
able to authenticate. NPA090-SG 44 The "wat ermark” printing process uses an
alternative dither matrix in specified "watermark" regions of the page.
Back- t 0- basstapdipaibiCiahh@ivsingthe standard ppget mechaismar kK regi ons which  coi nci de
when printed. ThenJiNGE JBLE LG HERH 0 Q0 Uk GUER RRUSShelBLA! BT K

regions are deS|gned to produce an 1 nter nce e ect when t regi ons
are V|emedw¥6©@PHéF°°%%ﬁ@@ﬁ@@“ﬁ?dP@@Wﬁﬁ@ﬂﬁﬁﬂmwﬁgﬁwﬂﬁéﬂﬁﬁmﬁﬁed sheet. The
effect is §4n1larRMQA@m»eternark inthat it is not VISIb|e when | ooki ng at
only one side the and ost en .t he e |ed nornal
means. Pages of secur eQrcf Sl "t‘:’tg"ﬂlgéa’ann](’)afm%\{n ag%lwghoagon%xh e?‘ﬁ’ aﬁon TETT

net page colpymbad@hsariseepific u@s@nqnti@& iimntheSpage. |Seb$eque@ mawhr@lghmqmee%mﬁus to
copyi Nng nekpRALLSnARion &b, Ra0Es afonR A4S APIE B StablistRGHFEpridi0 CHIRINbShAr €
typically enerated as part of e-commerce transactions. They can therefore
i ncl ude tH% 3% s phot ogr aph whi ch was captured when the user registered
bionetric infor it optweduty thrheeh pepgraghachrie got ster-ateribn hgesverethe apicatiescr i bed

in Secti ONyd usRRMAH %ﬁ&d&ﬁ@eﬁﬁtﬁ‘t& BtaBlisP § CoHieRe. RQIRADGHAC HIRRL aadildGeECI PI eNt
can verify_ its authenticit requesting its status in the usual way. The

uni que | D %‘F“ 4 PERERrdcaise B"ﬁ%r‘ﬂ %S%%Wab PEIg Gt FpPTotet R EREPTBPYt he
docunent , laneves @euniguedoa e knovbso the @tpage spat @ dotromnlzgaion tppfesoars] Thistio pr event

their preg dﬁ@dee{ilndﬁ% PIeksR] b 5SS ArSREUT RAAGMIP UL | cati on
ik

pen can be ope k on verificatio ure, to
support ea¥y* &l fia of - present ati on docunent verification. Cearly neither
t he wat er mar K nofhd e@agtSefisustion et @ Gisephmsifit@insSHCiMbBmbId rélatdhshipt eeaphi C

sense. They,SiiQ aig.l ca%{f%{ﬁl% big Qun‘? ug Elﬁa's‘h:f éscgs'!ﬁou}ﬁ?éﬁ@%é pz} %vﬂen‘é\%ﬂﬂéllse.f LEARLY. Online

docunent veri rification pr ovi des an
added | ev ehYP@Fﬂl@@é‘Ei’r"Yithyhﬁ\/\ﬁ‘é\S‘éwii tam@tqﬂ@ea@a\ge‘ e sefver s iclncipigs (oEiBHEPY | y

i mmune to $At0e kiRt thd a&om&aﬁﬁﬁ’m AT §ONgdiker WL the pdnIDGE, iy ad i IDf 631 N5
subm tted sers are d%té gﬁlabh% to forns handlers and are
??I © Eperl ication

. e aHas 18 then, shbmy 8 ap . .
persistently archive *Gh' e eFVers. It is therefore i mpossi bl e

for recipients t dhe qu]mfeﬁna:@agt@@sia\yeﬁfgrmauon indexed by alias 1D, and is able fo retrieve
user-specific state information without knowledge of the global identity of the user.

The system also maintains an independent certificate and private signature key for each of
a user’s applications, to allow it io sign application transactions on behalf of the user using only
application-specific information.

To assist the system in routing product bar code (UPC} “hyperlink” activations, the
system records a favorite application on behalf of the user 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
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E- commerce paynents nmade through the system as described in Section 4, are
al so inpossible for the payee to repudiate. 4 ELECTRONI C COMVERCE MODEL
4.1 SECURE ELECTRONI C TRANSACTI ON (SET) The net page system uses the Secure
El ectronic Transaction (SET) systemas one of its paynent systenms. SET,
havi ng been devel oped by MasterCard and Visa, is organized around paynent
cards, and this is reflected in the term nol ogy. However, nuch of the
systemis independent of the type of jaccounts being used. In SET,
cardhol ders and nerchants register with a certificate authority and are
issued with certificates containing their public signature keys. The
certifi cats2aRebduak désyripiads ufel tesDublic Qsrel hetkddarelemeMifACHh Sdedifmet eghdlitstat i on
details w e | rQpri i £ o t's
rogr strat| ol of Abdboli® SRk nARRIGRY Lkl BRCL bl Aford TRLCHAD D
mer chant s %‘Inéﬂ“é‘“t%ﬂR‘T’S%‘fﬁ@ﬁ‘v@ng’fa}n\?‘&‘tﬂﬁ@%nature keys securely on their
conmput ers. Duri ng réshecearytngivh mpy ﬂaﬂﬁz&xghtﬁ ha&a wermé hdegd Scndiudnldtamly t 0
mutual Iy authent | cate a mer chan %rig hal der aut henticate them
CtS (3) S ersw

an
both to th& paymeRt g m“S"“S§E"rg “’i‘/“ste“l?“”“"’pgﬁ%t%"“‘énw dely, partly
because ca% dhol dﬁpMW'W@Nﬁﬂ'&@Oéﬂskeys and certificates is considered

burdensone. | nt emcemﬁahdaﬁdn@ﬁ@mMHémesmbﬁ&r@d RcardecBNRALEREs HR¥sh Bftids. In

certificates on a server ve the cardhol der,. acces sword have
Tot it SR TRER it B o ol T BBt S GL I EIPRE net page
regi strat i @ppes@vehendetse iagactionprititie nkipsze iemnet page user (i.e. the

cardhol der) in SELnRAEN; kARG WBNSE 2 GenBe kR Elﬁ ﬁ%‘ﬁfcﬁ’@ﬂe%%%onm ometrics
to authenticate the user and a?aéyﬁ“ Ze SET p %r#m‘?n Because the systemis

pen- based, Wé‘%fsd‘ﬁf'élt‘? FeRrefabessage flews andohy vegrica) fiipnsien & pie e [FPESRCBsi st i ng
of ti me- vExly entigy i9 @eprepasi by emecange gnmestip tie. nake bi thgeminr andta vetticalestine can
al so be usgg, @%ngﬁéuww& fe e&wgmrieﬁémé%n&% okidk Ond £ mg%shoaﬂ. though at a

hi gher cost. bi onet’ric used fects t ca ture of the
bi omet ri c, 42t I%B%ﬁ‘??dﬂ@f&fﬂ@hlﬁégﬁé&eshféﬁm fSF?B""Q-"Wétaélﬁ‘fblel*Wé Fr&rstep to
bei ng abl eprbt&:oBEktﬁldSEIme&aiy‘ R@tteste bSdettdy ERijbsStifelined Regadaly' c8t shirofRioniae Wi t h
t he net pagﬁeﬁtﬁgée%%g%\%‘%pa?e%%ﬁgtgc fhis is done in a controlled environment,

for exanple onetric can be captured at the same tine
as the use?ls | d@MRSCRIPTIPNDEIBERY PRIOCThe bionetric is captured and stored
[ E the r egl strat A@&fd&ad akbasifent bial’bklﬁdﬁphﬁ}m deh?rﬁﬁ&cﬁcoﬁs sheﬁmdlgmthg userT hs e
otograph is 0. 9ption capt an e
(I?ar dhgl dgr regi s# rati on bf’)rrooélsee}slssmallypsu Scr%e t(f &f en(?dlcaii R‘%th fier %g%hu‘is?ﬂsneg“‘%rl vat e
si gnature rk@;beéaﬂruoueéff@r‘fﬂfﬂwatleanaw@rszd@#oeﬁWﬂlﬁhafdrf@m@am ervigateuch Pl isxt obisely ' S
paynment cadqd @@E%j&m 1108 shbBriplichOdefited) fibocdlibéicRBe Udliferd) BIcRAGE stR@Ies g at i on

server enough,, | 0 OLTRLLON. ! B35k edSmt MEnlS Shiedh B Qldesdc BNY SET payment

The application (i.e. publisher) first obtains a document ID 51 for each document from an
1D server 12, It then sends each document structure, including its document ID and page descriptions,
to the page server 10 responsible for the document’s newly allocated ID. It includes its own
application ID 64, the subscriber’s alias ID 635, and the relevant set of multicast channel names. It
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 explicitly 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 IID 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
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When the user eventually supplies the bionetric to conplete a paynment, for
exanple by signing a netpage order form the printer securely transmts
the order information, the pen ID and the bionetric data to the netpage
regi stration server. The server verifies the bionetric with respect to the
user identified by the pen ID, and fromthen on acts as the user's proxy in
conpleting the SET paynent transaction. 4.3 M CRO PAYMENTS The net page
system i ncl udes a nechanismfor mcro-gaynments, to allow the user to be
conveniently charged for printing | ow cost docunents on demand and for
copyi ng copyright docunents, and possibly also to allow the user to be

r ei mbur sednaines foetkpenees listioor red in printing advertising material. The

latter depends Oﬂtﬁpﬁeﬂnﬁ\(h% n%n%al%lé&?e%lé)g% IﬁiJoﬁ%qgéﬂxpa%&?ﬁ’#oxdﬁ&e&&er&%ﬁ user. Vhen

the user registers for e-co count 1s est shed whi ch
aggr egat es m cr o Op&ythepRplcatiophes disbutgdeliont fhssdoguracnin sy toghe Hosedgt ar

basi s, andsgan ;ﬁﬂtezslva tﬁdﬁflew&i}mﬁ@s 46mMith&d @OCking seedd & deahasnicdietsi ng t he
st andard panytEE rewonPI seﬁe multl l1%]:1&911?tls\./\ﬁo aacge(l?vlél:lgt tf:anterbs%loe)(tr ndego L €
aggregate su 5tY on For peri o I Car S whi ERROUTd " aF ¥ B her wi se be
pr esent ed mlmtaﬁe:hméfr andrreqehe ﬂfe@ ﬁw’mﬂ qoment phiektsa Theyt asg @mmesto papulpte the
TRANSACT I idihe ﬂca‘s‘tﬁﬁéunfeﬁqmﬁﬁeﬁ msa@mm@age@e@ermm doMpIatE dRRRGAL | ON
cont ext %gg caél 3@ %1 nﬁed a user-specific transaction ID
58"t he DeuERPst R il e AP PRPSIBA PR bage | o ragoed  w Lt ho
transacti 0512I D, &HreeERLNE AQDPYATIONAROTICOLS t hereby able to establish an

appropriate cont %Xptreféngﬂ exﬁﬁ%@imeﬁl%ﬁ{ hyﬁerlnﬁgbﬂvati \{\Pﬁ)ﬂacél RARMwnQE Bikl-Sast hr ough a page
whi ch is not user-specifi however, i cation e the user’

uni que identity NBI@%%?S%P?EHH%H@&%V@% nemgf%t&%ﬁeﬂ %%?&??B’Ff’éeslﬂﬁxfb‘ik\?é‘g addi ng
itens fromaa@stpetgagp piiméresdl.Ct alidkgdepsipe the pageh@d W de@ntion ouithietpagd Thesappi ng

cart". To er%%&wsttﬁé%\é?&*me%mgﬁ ?,gé/eaco&&%v Stocol: he uni que user ID 60 known

to the net pagé Séstem I's not ]gm ications. This is to prevent
di fferent appli cabgrsifepiesomnioe,da e é‘%&é‘FqW?rké%q‘?sé?fé‘Fi%SFfﬂﬂéPfetﬁb‘%‘ﬁ$l y
accunul at ede pabt&hlaxvpa@dr B 500 Beaddrdh SaySfiR Ge in'ie gickd if & u@nh:S ekady intehstead

mai nt ai ns ith %’%}é%gg%s'rﬁeeﬂ b ROS h%d?%%@%@ ﬂw%sﬁ{nteﬁﬁﬁjﬁf‘ﬂm?@%%'ﬂacﬁé' on via

a unique a own I n Figur enever t activates a
hyper | i nk %Iﬁblg@@owﬁ)fhl‘ipfaﬁéﬁmfegl stered" attribute, the netpage page server

asks the net page Theghss ta@t ioah theiﬁge@ﬁcn’pﬁbntsr ﬁmh@t@ tﬁJngaﬂﬁaﬁida@aﬁhes

appl i cat | Onhlllﬁ 6u£t1 elet gngetor}ler5§% ehcg% 58 1n AssurﬂmI g?ele%apnt mputa emelgP ig The
alias IDi% the { {24 nksa eapTlcatlon

mai nt ai ns bpertigk qlemetl}rgﬁ‘htthe@ﬁgelsmﬂé@i Otbayﬂsalllq 3ROCIFtEY apalr?equnéD é‘b#né liplpl ¥k ri eve
user - speci {i1@etdhudibe vik B ONEBL] RiWold it bt thtpMcREE ®orRf nduth@ 1@ lagiiadiiod tent i ty of
the user. The page server uses the pen ID 61 to obtain the corresponding user ID 60 from the
registration server I}, and then allocates a globally unique hyperlink request ID 52 and builds a
hyperlink request 934. The hyperlink request class diagram is shown in Figure 44. The hyperlink
request records the IDs of the requesting user and printer, and identifies the clicked hyperlink
instance 862. The page server then sends its own server ID 53, the hyperlink request ID, and the link
ID to the application.
The application produces a response document according to application-specific logic,
and obtains a document I[D 51 from an ID server 12, It then sends the document to the page server
10b responsibie for the document’s newly allocated ID, 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
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The system al so nmai ntains an i ndependent certificate and private signature
key for each of a user's applications, to allowit to sign application
transactions on behalf of the user using only application-specific
information. To assist the systemin routing product bar code (UPC)
"hyperlink" activations, the systemrecords a favorite application on
behal f of the user for any nunber of product types. Each application is
associated with an application providgg, and the system maintains an
account on behal f of each application provider, to allowit to credit and
debit the provider for click- through fees etc. An application provider can
be a publ i glbéfed phge[iBs toQkH Dpllcatu @ty thd@thpeibaitient td heowmydataRite, aiefangs t he
user's wl ri bed publication, as well as the
expect ed ereié%g“gﬁﬁd&g‘?&‘g’%%i Meere‘ﬁ“@&mg &%‘%ﬁ RESOURCE DESCRI PTI ONS AND COPYRI GHT
A preferred enbod m@’mﬂu&fm&wee@wrwé@e@e%mw@ﬂ irepFacEpm B S imphigngasesthis hown i n
Fi gure 40. ﬁmt%&@heﬂ&ﬁﬁﬂﬂﬁ&tth@t?ﬁsaeﬁﬁmrﬁ thO PERAEE st mpﬂ@mmhﬁdauws |He or
nore resource ?&ﬂ ons NPAO 0-.5G 47 %mdescrlptlons use the

Dublin Cor é}pl a atrans 10n-sPec1ﬁ V\ﬁonteﬁt fiogr edlé%eelmg atalv on.c cilitate
di scovery of el eéftﬂrednmluﬂce@a@cﬁsee@ralmmﬂﬂﬁ @mleqmreda*dmu&%mﬂmmﬁm t he
Vor 1 d W de, WeRrveldomss 84t mblgen(lﬂ%@)m B’ﬁérﬁﬂ’c slapSietoR D Q1o ke RIFRWRIOK s eﬁlé’iDF) A

resource description entlf ders 92 net system
aut omat i call S’/“b'zﬁ %?ﬁ%lft é’seé ‘i?f’f’sﬁ ﬁ%ﬁ’“u%lﬁ’rt%e "?’i‘f Iglggf‘ﬂn?sl’ & s when
users pri nhe gopspriongX and dwtuean iD. Iﬁmmn;lea@ATﬂ)@\ﬁe PREGEOSOL 6 the gokcaimi cat i ons

prot ocol_ dabl it ABIOANAS SRbRYS RANGRRIoNBIRAGERDBIMRRRIGN I Lies. In. the
net page syst em enfities such Fens pri nters and servers utilise a set

of defi ned®pr ot oHENRVRITHG %5(9813@?'8'? ROPGCthandl e user interaction with the
net page system Baeha peodr06alstréi® ohhinetsdge atied ndpagansey, tof pea caminemeetheli agr am
I n which t&@hﬂ@&&6&&&%&mmgﬁﬁﬁy%h@&mhﬁmﬂﬁﬁgm& gE%ﬁ%%%ﬁ&% éage f|°W and

the vertical dinmension is used to represent
represented by a%@%@%ﬂ@rdwﬁp%ﬁlﬁu%gmpmpr%@% tbﬁﬁ@ﬁ&h?? @9 S%ﬂ*fapaé.h verti cal
col um retpﬂe$@atséﬁeg1a1heleh§uﬁla¢ayne of the entity. During the ti me an entity

exists, the lifelj! égm%fﬁéﬁ S (kg%smn 1mmﬁ%db ? ne.an entity

!f'l n an etermm
is active, the i IFhe s BoubI & Ne cause protocols
consi der edviHdriaputiiomests zoreeit léartsfthﬂ%kerlﬁgrseetﬁtwq% thej l?lr\@mum?e%elweet iyfeneral |y

cut short @80T, ﬁ5pag@é&rv@{hbj)etnys m&a@& th&e;@ﬁEl&'sﬂlgiﬁh@-ﬁJE | n a protocol . 5.1

delivery protocoﬁ |s s omm In ure users" may
subscri be g tee pradipg stiokes| to phﬁbtesletmmow.rveEéb tﬁorustepretsnced‘rhq @gﬂsu'aﬁon server

identifies the user corresponding to the pen, and uses the user’s accumulated handwriting model 822

to interpret the strokes as handwritten text. Once it has converted the strokes to text, the registration
server returns the text to the requesting page server. The page server appends the text to the text value
of the text field.
54 SIGNATURE VERIFICATION PROTOCOL

Assuming the input element whose zone the stroke intersects is a signature field 880, the
page server 10 appends the stroke to the signature field’s digital ink.

After a period of inactivity in the zone of the signature field, the page server sends the pen
ID 61 and the pending strokes to the registration server 11 for verification. It also sends the
application ID 64 associated with the form of which the signature field is part, as well as the form ID
56 and the current data content of the form. The registration server identifies the user corresponding
to the pen, and uses the user’s dynamic signature biometric 818 to verify the strokes as the user’s
signature. Once it has verified the signature, the registration server uses the application ID 64 and
user ID 60 to identify the user’s application-specific private signature key. It then uses the key to
generate a digital signature of the form data, and returns the digital signature to the requesting page
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may be laid out differently, but many users' editions will share common
content such as text objects and inage objects. The subscription delivery
protocol therefore delivers docunent structures to individual printers via
poi ntcast, but delivers shared content objects via nulticast. The
application (i.e. publisher) first obtains a docunent ID 51 for each
docunent froman |ID server 12. It then sends each document structure,
including its docunent |ID and page desgriptions, to the page server 10
responsi ble for the docunent's newy allocated ID. It includes its own
application ID 64, the subscriber's alias ID 65, and the rel evant set of
mul ti cast ehanmed pagaseer askipns thd Qgigl §ifiRuRBs SRGEntSt feld laldseR rthevatoeiatsd gnat ur e
key. The pagse sel\ef Mses the application ID and alias IDto obtaln from
the registration server the corresponding user ID 60, the user's selected
printer | D 62 (whhcHeiihyjsmparedighidpscthe plips B%g%e&%cwrsaponqﬂh@seaﬁmﬂ alawi on, or
may be t hesidgh@bino eighawhltipRRubdit @fnmreand the application's certificate. The

applicati ce I he page server to verify the nessage
si gnat ure. glﬁ'he %mé@%s\%&ﬁ%gﬁcohest to the registration server fails if

the application AIDT@éqmddHlllhOéiswﬂtﬁacfernlwbmlsﬁg?emmoilasmmwura%subscr| ption
]§08- Tge |toage sepmrsuﬁﬁa@sﬁbnfdc&&ca; g%‘d\og,aérﬁnm ac%q?xgsmglbsl fBﬁ)tw@t ?rF‘]eeprJnl;&I ?nd "
or war ds criptio n page o the printer.
i ncl udes t%gnegéqg%\/‘é?ﬁs% tﬁﬁ‘?i Cd‘g‘:sakl E%nnel NPA090- SG 48 nanes for the
printer to |i st ek thocesedf atfdnehypedinkirchypdiakpgivktion aleisaqr atnebly hapgee debBsr t 0 t he
appl i cat i of & Bk afpulabe71 &5 B5RRE fre (FARGS sb B tﬁaoo%én@am c%ﬂte.g Pmdhoih iyt ed al

of the docunent structures to the subscribers' selected printers via the
rel evant pAgEcoRBRYAY ggnafure f?ﬂi’F’tﬂ?eB e eplieation \prfiss gipl owqy §’€ffa§“néfheta% L f%r ed

obj ects  omsotied pittethe oursipyndtgldetilefnanut sndobsiing hapaes®ndiBodhifip@g@onser ver s
and print e&léregggghgn%w&hp appropriate nulticast channels and receive their
required content objects. They are then able to populate the previously
poi nt cast AbcunefeM Jé'??'%'f‘ﬁﬁ"‘éyp'*ﬂ{?%mal | ows the page servers to add conplete
docunent s to thﬁlpfefed'ad albadifent otaarbdminism&iﬂaMtﬂrJSt&:oDE kuamrnsagh@wrl nt the

document s. F%.Pgﬁle-lc'o\%néar‘gr l \(fﬁ‘;rnme fees %O‘mmxsg) ongsrgayr yab ¢ clﬁmmant of a

hyper | i nk actl vati on prot ocol wn in Frg a2 user &icks on
a net page 3RPEcAHos Pratdpdge ppidigher %éwbéafpueleﬁnﬁww@m and splpye Cerrméﬂon@ on fhe

near est Nednd agenigidnd b tonbllkionsTRAE Adol KekpalBR Hokn he Sublidher P AGHrevdr & thocat i on
on the pa%]e The printer already knows the ID 61 of the pen fromthe pen

connecti o prot ocol . The printer determines, via the DNS, the network
address of the p"&'@éwsfélrﬂké?queﬁeﬁ) Faimeideil trgroute b éee pardningsion rrepiblyen DBt The

addr ess rraapplahtrog@@ylds}ezoa .ol hScHAT Rand Jou&éﬂ&,phba@fn off 6 g@t publidhdl, @hact ed
with the s@ er, then forwar %jepen Its own printer

I'D 62, the %taé) %ff a&ﬁlﬁauogﬂoﬁ'ﬂerl"'%b 12 1° Biinsr 8P age server.

The target application receives the hyperlink request ID from the page server 10 when the
hyperlink is first activated, as described in Section 5.2. When the target application needs to credit the
source application provider, it sends the application provider credit to the original page server
together with the hyperlink request ID. The page server uses the hyperlink request ID to identify the
source application, and sends the credit on to the relevant registration server 11 together with the
source application ID 64, its own server ID 53, and the hyperlink request ID. The registration server
credits the corresponding application provider’s account 827, It also notifies the application provider.

If the application provider needs to credit the printer provider, it sends the printer 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
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The page server | oads the page description 5 identified by the page ID and
determ nes which input elenent's zone 58, if any, the click lies in.
Assum ng the relevant input elenment is a hyperlink elenment 844, the page
server then obtains the associated application ID 64 and link ID 54, and
determnes, via the DNS, the network address of the application server
hosting the application 71. The page server uses the pen ID 61 to obtain

t he corresponding user ID 60 fromthe sjregistration server 11, and then

al l ocates a gl obally unique hyperlink request 1D 52 and builds a hyperlink
request 934. The hyperlink request class diagramis shown in Figure 44. The
hyper | i nk appligumstovidecon ¢e ptihe plolderof the dentityefjlie sbicagppliadan partderpr i Nt er, and
identifiesgthe CNEﬁ%EEPEVﬁ%kk#ﬂF instance 862. The page server then sends
its own server D 53 yperlink request ID, and the link IDto the
appl i cati of] ThePQbMFQEQPFon produces a response docunent according to

appl i cat i on- speciRbfeging @JFigyres Sadnd 9pin£ fdn) SenarallogbipmRl by Rfddncd momradmoll D server
12. It the t e 1S&l Ve responsi bl e for the
docunent' sﬁﬁzﬁgﬁou%l&oc at (e\tgﬂ? ofp gla e‘gﬁh\?\nn i ﬁvmtl eahsr leoj’.gte)f?fnlgn - egoreSp Server's
ID and th& ﬁgﬁ'eéwlnﬁ e P@cfﬂ’@B‘tﬂeflt%DThe'HﬁemB &t opagien mabbrrmogeﬂbﬁ oreehfed

hyper i nk I(BQiﬂQﬁthoﬁsEﬂgamﬂ @Qdﬂh-ltrﬁrﬂﬁdréﬂﬂcdv@ 100 i aeurddi tb He PARAR: en8QHY 6F tht O Obt ai n
the corres ondH%? iSer he f.irst t?%e server rejects

t he reques OW”I °aé hﬁm%a%hsgngﬁﬁS?Sﬂm" P BfPHeL r ent
applicatiohOmmﬁeﬂ@@edndwp@gewﬁﬁﬂwwOﬁm¢ﬁ@hmemmd@mmnﬁﬁtmwmsﬂﬁﬁﬁecawd page
IDs 50, r etmrlﬁbﬁld&smemﬁew1obl%gﬁ&b§ﬁué® saﬁma‘s&hee&dnag@f thdhdu@ng 48 and 2
appllcatlon adds th @ gﬁ%ete q% ge & ts omm at abase, and . finally
sends t he PAGEERAM 1N PBRLPPIEC ek oy é?ﬂﬂr?@“ AP W BB Wit cRRAning K

i nst ance n#yt 1 h&kmrden germeBnl 03 gk the housap 36X tAl odio hifdenbb }12] i mdmited Hoclg@istge t he
first pagepré,@&ﬁlﬁorﬁoﬂqwqmn'&h'@‘ﬂo&s{n?ﬁ]@za%éuptﬂreads@ld Al BSHARR §$Ab LO the

application. This all ication to establish a
transact i ofe SPEIOT e m&ﬁ&ﬁidé&f“%a W%ewﬁéer Hitpige %ee.cvfaﬁ@ﬂoeﬂng vrevittiesdhy per | i nk
requi res alliskr matkicadpicde 186t is tefsvabiatol easblerigpaitddeclieplatdhént. but e i s set, then the

7St Page ser g, SEnls Aghbddie. RN LD B AR b, DYpRILisek 57 appl 1 cation

ID 64 to the reglstratlon server tal n_not
cor r espondi?aret 192 {siakso pevnted on gy len P 11 hEhegtatuy LEP E)lﬁesmewqdeéfﬁ%m P to the
applicatiq&nmnfanﬁmiﬂ@mmﬁeﬁmmmw It includes the alias IDin the nmessage

iser - speci 11 o corr i spefh L Ber AP RBE R T 8 B s R A

RECOGNI T GRK eﬂewmlwfeﬁ ngp U§éf1 aptﬂmua “gtilrstylaembd%arnelometdwby pida net page
pen, the peithiCEORHeCIBL. Esthdr 1R inkShrirAkenib Oiotoh@e REA BS121 RBIHRAGLWPIHEr . The
pen 1D 61, bt B TRTER i B e Dl R REE pen R BB ARG e
page ser Velrlock.{)lq?: rand h’@} afsmerntedyépythe ink cartridge 118 and stylus 120, respectively. A rotatable

cam barrel 125 is secured to the pen top 105 in operation and arranged to rotate therewith, The cam

barrel 125 includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam
followers 127 and 128 projecting from slider blocks 123 and 124 fit within the cam slot 126, On
rotation of the cam barrel 125, the slider blocks 123 or 124 move relative to each other to project
either the pen nib 119 or stylus nib 121 out through the hole 122 in the metal end piece 114. The pen
101 has three states of operation. By tuming the top 105 through 90° steps, the three states are:

. Stylus 120 nib 121 oug;
. 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 mounied on the second flex PCB
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The page server | oads the page description 5 identified by the page ID and
determ nes which input elenent's zone 58, if any, the stroke intersects.
Assum ng the relevant input elenment is a text field 878, the page server
appends the stroke to the text field' s digital ink. After a period of
inactivity in the zone of the text field, the page server sends the pen ID
and the pending strokes to the registration server 11 for interpretation.
The registration server identifies thg user corresponding to the pen, and
uses the user's accunul ated handwiting nodel 822 to interpret the strokes
as handwitten text. Once it has converted the strokes to text, the

regi strati B lorgapivieg refleted radgtidnfont thgurfice. ThhecconddlaeBEB 12y spageuserradis . The

page ServVeg. a&ls__),e%%slsﬁ h@mmsrudgsqn kﬁ%ﬁ}&h a\A@kﬁﬁ‘m@t M@c&@aﬁ& dnipQbslfor 0- 4
S| GNATURE V Assum n%glé5 oma ut el enent whose zone the

stroke i nt @rEdingopsration °§‘f“‘g‘??ﬁt19|]r &nppisp flo f‘ﬁiﬁ@‘@“‘%“é‘ﬂf@rmﬂfwshﬁﬁends t he
stroke t o witddn & govat 107 @nd prejeal @ islagddtt@dm bmk the Afrtags and rqaeivds Gilaged ontd@Et | Vi ty
inthe z Onﬁé&f SelTlSBlel 38 i l%@r@li s%p‘fy \;Jﬂ‘eg ll% comgt tpeatgﬁlpcﬁlgﬁtél & e &Poqlﬁ ﬂ&bfc B9 ID 61

and t he pen strokes he registration Server or ver| Ication. It
al so sends aFﬁé“"é?ﬁ‘ﬁF?"c‘éﬁ“fW peynisd Witkis giicap BHT%%ShAtth#d?srﬁoﬂecwtﬂ #h t he
si gnat ur e Bake cbniabis [Brahd thaGmbedrd] 1255 A e vbiorethalgBlbleDBi-Nd9 L &vitki e et dat a

content Of aSTQeIZ,E 91 cr(‘)r%{ac-trm‘%h tliz gattSt I;:c?ﬁgalctg n Seciu\étleC)[;l chagﬁ%l fl Ilﬁﬁ)s ls ! Qllenteld agout &

correspondl n e use nat ure fometric

818 to verfrefoyd flexeP CB lﬂ%r@égab&sre*ﬁ@nw&e bstter&s%wanlm@on @rcsecopf! i REBVRY i f i ed

T r[l)eeg i gnat d(—jl{oenou.ﬁthﬁl lﬁ@gddsnﬁbam At uﬂﬁfeﬂ%ﬁotdéiﬁﬁ@ 14?411(];&- dePihd &l @end @m@é}mﬁng usiar
to ide CtIOI’]S ClTI rl.vate re ey 1

then uses The 1E§¥h Sither ene Qg t%f’ ‘iag?dggl nats ‘f for gyungfn o ‘?f(‘f? ”Glg‘f%l and

returns t h@tedtmgqtlpmfﬂsq @qabﬁungepah@d tolfee speage bsthe pay niald @ oNBAB 3D 1I3G TBO R er ver .

The page SﬁbM&Bdeaiafﬁ H&é&ﬁ 1 @roRling IR AIEDSIU Y Vi@ Ltk Gord Qot BEwT kPRl bk Refsli) d and
sets the alﬂ 8%1‘2? forms status to frozen. The digital signature

i ncl udes th& &¢Ph 65 of the corresponding user. This allows a single
formto capture Rulibtdgupeadssidl sid 197 g atovidestowdydsSth~DRNVDBLBM IBEitgN PROTOCOL A
preferred gahediiew p@f 108 amamo%ui@%éﬁepmE&@}@%Lpnagshép@,?mt :ﬂmﬁ% gure 46.
Form subm ssion Qccurs via a form hyperl activation ol l ows the
protocol ¥&fi nelFY HO8BEHRBN 5.2, with some formspecific additions. In the
case of a f or m h¥jsepdni 19K is mhegehy@eetémmk tiRChositat bfoies #1R EBAGenils €11t orhiyk t he page
server 10t BB 189168 U md ool eGRARL B 88 Jr B AL 1RV RGu PO N

current data cont ent orm orm cont al ns any ure
fields, thdhrerardsibplopation %rfw&q Iefrest logaipthtag Al ipdfrapged F"e?elﬁlilfﬁi“gth? @anaq ias ID
65 associ@tiedibiet & 11 hionc G besporiangngipgéstias anﬂb@ﬂ&aﬂeklﬂﬂa BadhebinabiRl Ng t he

correspon d(!hﬂ;gl?»g & I;dtcﬁl;tésctﬁé onen{agon oft tne pernegld %lge 1 &%Qn‘ééa rfrom ]Ihe perspective
distortion observed on the imaged tag.

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

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

‘When the pen is in range of a receiver, the digital ink data is transmitted as it is formed.
‘When the pen 101 moves out of rangs, digital ink data is buffered within the pen 101 (the pen 101
circuitry inclndes a buffer arranged to store digital ink data for approximately 12 minutes of the pen
motion on the surface) and can be transmitted later.

The controller chip 134 is mounted on the second flex PCB 129 in: the pen 101. Figure 10
is a block diagram illustrating in more detail the architecture of the controller chip 134. Figure 10 also
shows representations of the RF chip 133, the image sensor 132, the tri-color status LED 116, the IR

- illumination LED 131, the IR force sensor LED 143, and the force sensor photodiode 144.

The pen controller chip 134 includes a controlling processor 145. Bus 146 enables the

exchange of data between components of the controller chip 134. Flash memory 147 and a 512 KB
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5.6 COW SSI ON PAYMENT PROTOCOL. A preferred enbodi ment of a conm ssion
paynment protocol is shown in Figure 47. In an e-comerce environnent, fees
and comm ssions nay be payable froman application provider to a publisher
on click-throughs, transactions and sal es. Comm ssions on fees and

conmmi ssi ons on comm ssions nmay al so be payable fromthe publisher to the
provider of the printer. The hyperlink request ID 52 is used to route a
fee or commission credit fromthe targgt application provider 70a (e.g.
merchant) to the source application provider 70b (i.e. publisher), and
fromthe source application provider 70b to the printer provider 72. The

t arget appDRaHt 48 arcrabe ticided. Athaalhy-petiditlndenvesd U ésis alrddgddrto mni-hethpagve ser ver
10 when thg. . fWReaELL Rgsehﬁ%fgﬂ“’{ﬁig%‘f?%*g\égiggﬂ?iﬁﬂﬁ described in Section 5. 2.

Wien the target application needs to ~the source agpl i cation
provider, it send® fR¥E SpPI inegfpseoly2 grierirdetiticihe dmage sesarhid2of | PsEreT page
server togatdier 198iahdbkdi@ndyiRei |34nke d00q0amEd tb erilevipagRs@ives wikeS t he

nypert 1Nk LEMIeR el doli sb SR {naloNGnd AQULES SERPLEAL LRy flpsENds L e
credit on to the relevant Tegistration Server togethér w A the source
appl i cati on | D 64he pangolpignpracessoreldS |cBprBS, and depodds dochlipp edata ifiol tegscftpesthe | D, The
registr ag izﬂlﬂ'aciﬁaia\t@'imagérs@_ﬁ%rnsz,H&ﬁitcﬁ&ﬁd’ 1?1_%9%51} Pi@toan f4¢,fi:t)ﬁtf|%]!% RIS dﬁsrl, 's
account so, notifies the ication provider. If t pplication
oy ovt der et o8 SRUBRNN G phet el B Oieup Bl 6wl st [ DS

provi der wedigh-performanded-46MHg) gemkal-paprae RISCwerestopget her with the hyperlink
request |1 D. The B8-Sy aus Usghl thfeeifdy REdohdl LEAMSRE chddoli® isslengify the
printer, \?\Fd sends ,t{}ﬁ)fcredlt on t 'tglng{ag{evant regi stration server

t oget her WERAHEHY 1A} dpass gssor ierpe P g i Paers KY Y S PREJIRAM dffpare

cor r espondintagratpd inatiegle pnoaliedSIC oo RE conpbdbnts ThitcigOUISE endRFpEsbiigord a0d

provi der i §sRRkk 198t pYovided ih fuk §la Rt rE BiGp.1 dentity of the target NPA090- SG 51
application provider, and the printer provider of the identité of the

source applicati GR° P8R/ B '8 2 gL IXNEPBACECIPERPIDESARF BTaedieed by MECHANI CS
Ref erri ng Electiehig o@sradnand i9 destrved pren papgrehehaluh yK deNotgsad, ed Obyedyefrer ence
nunmeral 1 I NoYSs] Bg i . i 1 di ng
havi ng wal %ga)fglg’%hg?ﬁ?ﬁaﬁ’gmaﬁ %%e%gglﬁ (gt&;a@%gg é%%‘%} %&@r?o%eﬁ%tdﬁ%%? ﬂéew (Een
conponent sEEFHEnpgtiong eihElqegnic Devigss, 39k ratTeber loteaeatA0)0: migh isderomeraghe end
106 of t hehdr@ilgiréfgtentO2vithAn REfier. t r anspar ent cover 107 is secured to the
opposi te end 1981$J coEmPogler 298310k Q%0icbDE GOURT o 204 45naB R0 R, (IOW! ded
plastics, and is torned fromsem -transparen naterial 1’ order To enabl e
t he user tH1\HrehincpriacsWith efese- It feomops adedirpiediciveiit 0 whichmopitspdhafgred 02. The
cover  107schBEpHIBEiISdeA 40 BAd WaRedl dp teQBntitllérGB4 Sibl S okl ndhdedt 1SUEA PpHAdiSwH he end
108 of the hqusing 102 and a projecting portion 110 which projects bac

fromthe narn part 109 and fits within a correspondi ng '

The radio transceiver communicates in the unlicensed 900MHz band normally used by
cordless telephones, or alternatively in the unticensed 2.4GHz industrial, scientific and medical (ISM)
band, and wuses frequency hopping and colilision detection to provide interference-free
communication.

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA)
interface for short-range communication with a base station or netpage printer.

In a further embodiment, the pen 101 includes a pair of orthogonal accelerometers
mounted in the normal plane of the pen 101 axis. The accelerometers 190 are shown in Figures 9 and
10 in ghost outline.

The provision of the accelerometers enables this embodiment of the pen 101 to sense
motion without reference to surface location tags, allowing the location tags to be sampled at a lower
rate. Each location tag ID can then identify an object of interest rather than a position on the surface.

For example, if the object is a user interface input element (e.g. a command button), then the tag ID
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slot 111 fornmed in the walls 103 of the housing 102. A radio antenna 112 is
nmount ed behind the projecting portion 110, within the housing 102. Screw
threads 113 surrounding an aperture 113A on the cover 107 are arranged to
receive a nmetal end piece 114, including corresponding screw threads 115.
The netal end piece 114 is renovable to enable ink cartridge replacenent.
Al so mounted within the cover 107 is a tri-color status LED 116 on a flex
PCB 117. The antenna 112 is al so nounyed on the flex PCB 117. The status
LED 116 is nounted at the top of the pen 101 for good all-around
visibility. The pen can operate both as a normal marking ink pen and as a
non- mar ki negf egchydeaion tagwithin thk arprea the duptireleoigre cab ki@ ey tdbntifyi the ii@elenmait. a st yl us 120

with stylus nib 3Rl,8d&.0PHakedd 8 &€ abaae]%hlgt@rs lmcﬁlomg Q%@gt&ﬁm&s%@Z
Either the ink cartridge nib 119 or the stylus nib 121 can”be brought

forward tRPEHGhVEIeR ‘ﬁﬂmi?z"“ﬁlf‘cet"’ﬁ@stﬁ’éﬁn%qus EGIoFPdREitiem 4 py rotation of
the pen top 105. siRestpeabriingepositivnd@The dokCk ao0tliA3wig paly Id4diva paitiomumitieda t 0 t he

ink cartriglog &%&k@[gﬁd %%Lx%ﬁ ggs%%n GFREE Llodihafes oftork O AL ARLE acc%l% garrel 125

is secured to t I'n operation and arranged to rota
t her ewi t h. acqqlréc@aeﬁﬁ YAy gave ?z%rffﬁ%'&owe%tha tipg gyratipg of ﬁSthIli% ovqsmobﬁrrqs sl ot
W t hi n t heacomdulag, it &brtof the cambarrel. Cam followers 127 and 128

projecti ng?f rom ﬁE+Pg§£PBL%ﬁ%§%W§nd 124 fit within the camslot 126. On

rotation the cam barre e slider blocks 123 or 124 nove relative
to each othér toPRNEBRMECHANGS her the pen nib 119 or stylus nib 121 out

t hrough the hol eTﬂ&%mbnlymentemk@Lge&anbrmeeaﬂ islshéhvn ﬂmﬁas&%med h@dzuRas. i hree
states of oeratlon thetgp 105throu 90 steps, the three

states aré” ﬁ%gﬁfsonffger}ﬁ# B edl?d‘f‘mg Wiked 8% tMerehe P‘i‘ltg‘l%‘ﬁefﬁ%lag &t ; and
Nei t her i rde sigguntin Fighges 12 281 13a.0t 1wkdsS sonight pger it She bABr 604 paskind theugh theA second

flex PCB %gfexeh M@@Z% @@wﬁtﬁﬁﬂ&%&%‘ sfes & Q%éls&uﬁégouwllg H%«l)l%scm thin

t he housi n%f The second fl ex mounts an I nfrare 1 for
provi di ng VAFPLPed radi ation for projection onto the surface. An i mage
sensor 132 is pravinted] bididgt REmbIn 60h@pkce 6 6l of F1eXaldleBndNdRAGhPEEL 129 f or

receiving éilgeft laﬁa : Ot {ogﬁﬂe%tté; Qe Ifel;lﬁlipsﬁe? %h%}f gr\l,{]%g:ﬁdgl nc ch(r)era] Zs Ef-'{#'—ﬂa?( bo PCaB 129

also nmounts ar requenc es an ransmtter
and RF rec®pimspt S13bickrae Bagedd CWSS@HPGH‘?L%@‘I“é‘?"efa’dt‘}lﬂf%f?déllqeisng operation of
t he pen 101. An O eyl Secdbleaidcatiddze (20 EiRA if Figi MDEupledwid B BupRk@Sin€s) Sits
vmthlnthe and ects an frared beam onto the urf e and
fecei ves I elgas %@Jdexts OF c]:PamQJrs E)r aorm i Xﬂ]i’% z'xdheﬁ\é%n?d cgﬁnp bnra enta )f‘e Jl_)% connect
t he conpo rf@ﬁtnﬁfﬂf%mk%ﬁh@mwlﬂplce%m@@“m@r filtsr mbé?@ﬂlﬁ@%ﬂ&ﬁlmeo’m aleqr(saul@tﬁr whi ch

are nount egkeMictshiith 4 AR pEAsTsBaRGR! thelpiter A b BbHI6HAITHA 3BvIAQNTNEEH Sir tnd he
battery contgcts 137 and the_cambarrel 125. A three volt rechargeabl e

battery 1FEMEFE QPPRIOEHE OF BIFFC Fiofes intq 81 Mﬂnjﬁonﬁrﬁglfadw3§%wl“ﬁtém!¥§’i tery
contacts. ofirrvissdded ihorprigthad glondys.CByY incdr@ating theDsinfidet withiru the tcadridgs aond f | ex

F|CB 1 écht 1 5@9&% B, o?ﬁlg i is réﬁ"ecmrel} ﬂﬁedtlé‘{hk R %r ti![éacgartéﬂg@ 'I'hgﬁw 8251!119& is Jiﬂl%r second
ex recyclable product with a capacity for printing and gluing 3000 pages (1500 sheets).

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

The paper exits the first Memjet™ print engine 602 through a set of powered exit spike
wheels (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™
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al so nmounts an infrared LED 143 and infrared photodi ode 144 for detecting
di spl acenent in the cam barrel 125 when either the stylus 120 or the ink
cartridge 118 is used for witing, in order to enable a determ nation of
the force being applied to the surface by the pen nib 119 or stylus nib
121. The IR photodi ode 144 detects light fromthe IR LED 143 via
reflectors (not shown) nounted on the slider blocks 123 and 124. Rubber
grip pads 141 and 142 are provided towgrds the end 108 of the housing 102
to assist gripping the pen 101, and top 105 also includes a clip 142 for
clipping the pen 101 to a pocket. 6.2 PEN CONTROLLER The pen 101 is
arranged twinteties 3ne the position of its nib (stylus nib 121 or ink

cartridge nib 11%&111;}{%1!0!@913{1%%& fhlattﬂﬁ)a ePE(f4 %ﬁ%ﬂ%"dw&d ;Iﬁﬂt e%g%t s t he

surface in the viclni s the ['ocat romthe
near est | o®@4f ?%H*Oflgd’md%{ﬁﬁfe‘f@y o5r Bheganied Rﬁg@aﬁsewea’feewweaﬁ giksriecl 24§ the nib
121 or 119670 mahn fikreusls@pat joldn afdaBothik inbiable Be elpispﬁé;wﬂe%azamdm&emrywubler chip

Lo AR ks B AP SRR BYOR ddlfiePkl SRER LRl Bhad G RED 20T e

ni b-to-tag i'Stance Trom t erspective ortion ve h the i maged
tag. Util i&nmwgrtadfervme te mteafa%ethafhﬁpoameé Fe 6701 gia give Qyemtionof a@arnshefr ansnit the
di gi tal i ndepaetad rotor(pwdarCihis tams@mcr ypt ed for security and packaged for
efficient transm.ssion ut i syst is in range
of a receiver, th%l aﬁelv%]eae?asse %‘ngﬁg’m‘sg%ﬁéﬁs%e‘m%a" 5’8‘7% %Frtraé‘ﬂg When

t he pen 10@“%&/8’5@13@16@#@15’&9&3@41 Eong ihe édk cprtridegleX7 ol liissaxly 674 eqneﬁdtsmuiuen the pen

101 (the pmell%ch GBsErBéJthEs‘i/ve'b@(claﬁiﬂﬁ}saﬁop%Hug{ raa{amer@eﬂ nto@ie@thgfsﬁ dkDi tal lnk
data for I‘OXI L‘{%‘% 2 o nut es noti on he sur%ace

can be tr a ?ﬁ“flst ﬁ’ec’p(?’i‘)‘?ﬁ‘? 81F %‘%‘F c‘m“ﬁ? Sf%ﬁm*d%‘gsrf’ﬁ‘ﬁﬂ’f"é‘élo‘ﬁﬁ ?‘ﬁ% second
fl ex PCB ld@atiaghed hehep@ml lir@cﬂsetaﬁcilg}wwuas@iewaye whenthaoedt otthaxgseahlyisld iwstrusat i ng in

nor e det ai forofaRieTIRY £Rbd SESHY e %&e O] &Q%L%If}oﬁ{of@ﬂalnmdl@ﬂm gs’éér @en;gu al so

shows repr esent ations o mp the i mage sensor
tri-color S plesefepssqmbly ﬁ%ecﬁ“alycmtfliﬁweﬁﬂlﬁ?léwnseeoi%ﬂfma‘tuwa | R force sensor
LED 143, and theAs$ chieehaeis@nmespinem@@dﬂmémeﬁbemﬁ[he73pedmemari§ sppliddab osdhi p 134

| ncl udes 3cfRti@Lh DR gleec(@aa%f&ﬁk%st of AR-HRAR LR IdiaonEdiglARAe Of data

bet ween conmponents o e controller menory and a 512
KB NPA09O-BBsepemines are al so i ncl uded An anal og-to-digital converter
149 is arranged PRNTERIDORTHOLLERARETRAECIGRE Si gnal from the force sensor

o it Ducheldiohl ShRalss R o IBIG RSN DAER ERES s,

interfaces with t sensor ranscei'ver n ro
base band f&uﬁe@uﬁaﬂ@smﬂwle inggrfas nefeleuede radioi tranispires deangicver e lRF78hi p 133
whi ch | NdaptdR8 cafuitRB4CRF Gitul: 735 5nand rEéEna&c@ssaﬂamasrs e, had uekOfmgel 56

connected to th The controII r 145 ¢ ures and
decodes | dcai Ssorgm%glg)gﬂgp %d%“%excdsp”f“ oMt 'f?nmlgrﬁr ace &ﬁé%ﬁﬁqénefnﬁ‘é’gg§’§% sor 132,
moni t ors tﬂMBfOéPBéMsﬁéﬁgwlusgﬁectlealgwd& 144, controls the LEDs 116,

The controlling processor handles communication with the network 19 and with local
wireless netpage pens 101, senses the help button 617, contrels the user interface LEDs 613-616, and
feeds and synchronizes the RTP DSPs 757 and print engine controllers 760. It consists of a medium-
performance general-purpose microprocessor. The controlling processor 750 communicates with the
print engine controflers 760 via a high-speed serial bus 650.

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

The master print engine controller 760a controls the paper transport and monitors ink
usage in conjunction with the master QA chip 665 and the ink cartridge QA chip 761.

The printer controller’s flash memory 658 holds the sofiware for both the processor 750
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131 and 143, and handl es short-range radi o communi cation via the radio
transceiver 153. It is a nedium performance (-40MHz) general -purpose RI SC
processor. The processor 145, digital transceiver conponents (transceiver
controller 153 and baseband circuit 154), image sensor interface 152,
flash nenory 147 and 512KB DRAM 148 are integrated in a single controller
ASI C. Anal og RF conponents (RF circuit 155 and RF resonators and inductors
156) are provided in the separate RF cfgi p. 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 Itakura, K T Nobusada, N Ckusenya, R
Nagayoshbi , ardig D¥POBaas well o8 confiigurG Dl 4404, Xk is bopiedEDndinmgenSen stiootfiae. M ni at ur e
Canera Systent, Thgﬁﬁze;;&aﬂg a9dpl 04S a.n(a fggl%ﬁsﬁ%} ntﬁé 1t§ O Eou% it NUMTDET

1, January 2000 whi ch s ‘1'ncor porat e her el n ence) wth an IR
filter. Th?e”@%‘tareaﬂdé&rcuﬁéﬁé:aff%g@ﬁé élrassmaleqeﬁtr@éfeé 6§€ aﬁﬂélo wypeneper i od of

i nacti vit y(REfereuitt 438 afieRF resbBtors Sndriituctbri) 7495 bie Pekidwd hla sepafatd HFABS. 76, tThe

i ncor por at i ni t,0r qQrce.. sensor

phot odi ode&\e‘%‘ﬁfﬁk ig% e %ge u% sﬁ@%%%%?% %ppr%gpfamw engwr conrnecf%%n tﬁg‘:}’eer 151 on
a pen- downfacteryegleeted WM‘S&H‘F@ Flashmemeny\pé¥ and thern 2ot éﬁéMiBhDthi &ihisiabensed

900N+E ban&faﬂiTEhthH@&QmQ%umﬁﬂ%QE%ﬁﬁm&ﬁh&99&9@@05Or alternatively in the
unlicensed 2.4 i ndustrial, .scienti SM... band, and uses

frequency hoppi ng MREY COPFFEk JrHEs 5‘8‘{“?‘36 r?%? Gremr?i’?ﬂe‘geea&rﬂr@?‘f"égr LAERASE & ee
connunlcaim%wmkimwmwn7alm@nmummveibwmamwmannnﬂWhﬁlmaﬁa:ﬁnoN@m@aﬁﬁﬁman _
Infrared DRfemeARsRelsdcluadpds ddibms, hgﬁn;arﬂb@p@oai ba%fetmo cation

with a base station or netpage prin In a dlnent t he pen
101 i ncl udB¥ Hod5am satgite HHSWH@’& rFélFe“é%"éé‘F’é rgfc‘fﬁ@tl‘élrcgﬂulwrlﬁﬁwa sCeiVERS b r nal

pl ane of twieclgeelncallodp @HILS iranddeiera doed Rtetiived isdlwle IFFE 1284 p&iIRYDrt), M0BakeglIr €S 9
and 10 i n,ghg &f?seoma{bw& U a6 RY ) 8! R Thodl P ARE AhLLANRIEL g HRRL €5 LI s

enbodi nent of sense tion erence surface
| ocati on t2erking IP*SKXﬁc?Fg Iftﬁ‘iéﬂtP‘Bi‘e?P‘imé?ﬁ“’% fopyeitable i thednsl el ten|tswleral rate.
Each | ocat deworld ittgrtdcé a6 ostd R theinelpiat hefnyorlamteﬂhpect of interest rather than a

position on the %Herrfaﬁg g'anscel: ar 75% HE.{P chtes tIPI tl}erﬁfeﬂhc%?s{af &)IO}IVIBS Rﬁa‘y&&g%{ag%?stg rface

i nput elenentmé of each
| ocati on t®#ifo eEWPlﬁphP% Oalﬂ%e'&lab\'ebtlhéwmﬁm%sefé? é@émdt@m dicpiéftstang mediaht i fy t he

i nput el engsM). bahlleandCRey BéqabdcP MofPRigSint eQNBYn LREHAC &L bR Rl@kSndeFefach of
the x and dlregtlons is integrated with respect to tinme to produce an

i nst ant aneous vé100|ty and position. Since the starting position of the
stroke is not knd&bnpringa| opntrodipraeritigrally derpipprates apiltfhied Rata gssociition dFBA)
cal cul at edigtedct RRUSRIVIAG Shth I“Qirfedt BHK alvicRN wRE G4 HPa3L BneBE MBI dillndie Sensed

acceleratio
%odlment the printer uses the IrfDA interface for short-range communication with suitably

configured netpage pens.
7.21 RASTERIZATION AND PRINTING

Once the main processor 750 has received and verified the document’s page layouts and
page objects, it runs the appropriate RIP software on the DSPs 757,

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

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

The infrared (IR) layer of the printed page contains coded netpage tags at a density of
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accel eroneters typically have high resolution, and the tinme duration of a
stroke, over which errors accumulate, is short. 7. NETPAGE PRI NTER

DESCRI PTION 7.1 PRI NTER MECHANI CS The verti cal | y- nount ed net page

wal | printer 601 is shown fully assenbled in Figure 11. It prints netpages
on Letterl A4 sized nedia using duplexed 8 /2" MenjetTm print engines 602
and 603, as shown in Figures 12 and 12a. It uses a strai ght paper path

wi th the paper 604 passing through thes dupl exed print engines 602 and 603
which print both sides of a sheet simultaneously, in full color and wth
full bleed. An integral binding assenbly 605 applies a strip of glue al ong
one edge odbodasipepinéinEst tagshedds, theglapoll, g ID,tand contralbity, @nd ibe ddrecopte®wt OUS

sheet wheng,pf &8ss 6ea8fduRss radidrizanbisS «Sl8at d docunent 618
whi ch can raantgg:1 ?éaethl cknéergst fz?nom orsltg egﬁnﬁe%oﬁgyé%\%grealﬁééﬁundr ed sheets. The

repl aceabl e i nk &4 THP BYEsBRT0 RpEViCH-Hropkpascemagss colipfelei IRt ©Bee dupl exed
print engionwslers ITas Hatlaghhe espim rcomhbaatiso Stofed theShofpreR@ fab Adakd @, itsaldhaesi ve,

and cyan, t b . I ik The cartrl d e al so
ot o s, o oLy it R o0 Sage i I0E Bl BBe S coliEn 28 i

i nt er f acesPiRifited barpussi it isymppctisdde sasi aentirnd 198 fileyel @WKHIRQB@@ 116@9 .m Thi's
provi des fmdogred air to the printheads to prevent ingress of mcro
particles ot heads 350 which might otherw se clog the
pri nt head *\%%zl eEﬁNﬁmlﬁ%—%@é"é Ing the air filter within the cartridge,

the operati onal Thdege espangipreantl ipfinting pipeling pff thonring eiipe Fanpidler760gonsise of 4 f e of

t he ca[t r } Hﬁﬁpeeﬁhiﬁﬂ o4 @aqmtlme&ggségga gﬁmlmﬁ% gegg%p’y%bi tﬁan@ir@%%!ﬁfy AWt h a
capaclity r |n ag sneets errlng

capact ) ok B SRR 02000 BAOG, (120D b kb TR o e Lop
sheet di relcﬁdbrgioxiuamirumfi?éﬂm@h@stbmax}erfmgﬁs tathpa@mjeﬂsmmadam the first print
engi ne 602 | nt 0 ariiunk & onbEish SheIMs m&mﬂsaqfe%ﬁﬁﬁm Hrniad B8 o spe%&ﬂs Mem et TM

print engi nes 602 an are nounte n an osing In-11ne uenti al

conf i gur at'Prd BlodRAN AEP "é‘i‘ thaitigh erepthisas! iutaps 65? H&‘b‘élﬁly odedipageds woth i nt o

the first fomi DRAMIITGE e pHEA Hiyigh Mk @t adgine PEYEIeR Bip@iné Ontahd fakd 10s Snidheb. The

position 04 15 sense nd full bleed printing
%@U@aitig ]{/a &I _].ug‘t nj?ideﬁ g]éted @mér‘axﬁoﬁwr Ee lf fcjj cf

comences Sl mu 0 aid drying in the
shortest possi bl Ehetﬁfﬁfétagel?féhﬁpﬁb@élﬁe eeinds (of A& FherJBEG-mﬂffé@teQ'quﬂF AM&ngi ne 602
through a 15t efphndp QWVRIAB e B0uH 4 BRIk Bpredtbialce! (a@ik.l 1@@18 Qldﬁétﬁag(a{ ﬂse) & #iai g lht
paper pat ai.nst r rl.ze ese s eel s
cont act t Hém ’%@? e a]aye{ ach (lhrlljgrtf)éh(? etag;#rjl c‘%ﬁ e|gr11n useect’tOn 1‘fz’el:-c’ln P%aéle lge?fco 4 into

t he secondt#dijhers W“D\PAWG@/IXS layes and coampgiitore(aiG0 D). thePifemsl blagkgasenovli gur es 12

and 12a, tthbereama@rbl.@()é Cﬂ@-ﬁﬁ&%’eﬂc rmmetsmmommvaxgdmm%t AR i B8P 2na and 603

into the nder asser‘l‘o . . The printed page passes between a powered
spi ke whe Prmg déat 767) orp gon the Memjet™ printhead 350 via a set of line buffers. Most of these

line buffers are stored in the off-chip DRAM. The final stage prints the six channels of bi-level dot

data (including fixative) to the Memjet™ printhead 350 via the printhead interface 768,

When several print engine controllers 760 are used in unison, such as in a duplexed
configuration, they are synchronized via a shared line sync signal 770. Only one print engine 760,
selected via the external master/slave pin 771, generates the line sync signal 770 onto the shared line.

The print engine controller 760 contains a low-speed processor 772 for synchronizing the
Ppage expansion and rendering pipeline, configuring the printhead 350 via a low-speed serial bus 773,
and controlling the stepper motors 675, §76.

In the 8% versions of the netpage printer, the two print engines each prints 30 Letter
pages per minute along the long dimension of the page (117), giﬁng a line rate of 8.8 kHz at 1600
dpi. In the 12” versions of the netpage printer, the two print engines each prints 45 Letter pages per
minute along the short dimension of the page (8'4”), giving a line rate of 10.2 kHz. These line rates
are well within the operating frequency of the Memjet™ printhead, which in the current design
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670 with a fibrous support roller and another novable axle wth spike

wheel s and a nonentary action glue wheel. The novabl e axl e/ gl ue assenbly
673 is nounted to a netal support bracket and it is transported forward to
interface with the powered axle 670 via gears by action of a canshaft. A
separate notor powers this canshaft. The gl ue wheel assenbly 673 consists
of a partially hollow axle 679 with a rotating coupling for the glue
supply hose 641 fromthe ink cartridgeg627. This axle 679 connects to a

gl ue wheel, which absorbs adhesive by capillary action through radi al

hol es. A nol ded housi ng 682 surrounds the glue wheel, with an opening at

t he front. ededoilikblg si de nol di ngs and sprang outer doors are attached to
the metal prackep,gpasdunge 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 A§® &L TR PYBHdeS§%’|“F‘ng’§CIEF‘8§Sef°‘E Hheseque gsPditablp deligey ect i vel y
cap the gl oenwheektatehbhisgd pits diec t@fhe u:reﬁeﬁap«sgetmnteASuch Recumb@ahayGithidpasses
into the g one vertical edge
on the frolr?%{ﬁ ?ﬁm g?f%k%lrﬁ%’ﬁse ?{1@5{% S egtéwgggs 'r!mggel r%lfr“'lt) as it is
transported dovvn TP‘h'P‘ cary eduds 2 riprclhrgisn S dbaisy 16 oBke a7paymeR THY BRr QONTROLLER
ARCHI TECT Ui @0l e @edpayinb® netG&8 bf dlel £fcwGRNBdnEEas1, Ofn 18 GO RED Qbhit NG
processor &50 a factory-installed or field-installed network interface
nodul e 625, % 84i o transcei ver (transceiver controller 753, baseband
circuit 75&1AFF-'%T'|°§9MGR%HPTPEI¢H RF resonators and inductors 756), dual

raster image presRsHsicatoRdd) inlBRs ﬂZxE’ ?snlhgh'eﬁédea%’} 8 dolREHoR b KBHHAE 1iHQRALY Ol | ers
760a and 760b Jlash menory, 658, DRAM 657, as illustrated in
n PR g ;

Figure 14. “THE"CHERMYY St 19 W@ég@&?s m{ t%’%“é%‘i‘ﬁ’i‘ﬁ’r‘ifsé’élfﬂie # Al ot fie net wor k
19 and wi tired messihg thacorebeedngneipagicbugensn th dource s enk vemieldprrbut sron 617,

control s tRQnuSEih duMped oAGE: Ee%atéﬂ@ sﬁé}ﬁs ( ﬁszqndmfaﬁ%%t ?d}@né&f’?ﬁé%é%ﬁ}e&es the

RI P DSPs 757 an n g{pe controllers consi sts of medi um
per f or manc® © qsesp%‘r OFHTREPG B BEUD A lthoyghemd it FW??@“%r‘?ﬁ’&‘e@%or 750
conmuni cat ese vininkend rew, they nticabnigvadiffieandidealffee@r s 760 via a hi gh-speed seri al

bus 659. The Rl PrDERRcaf@slhll 76 %&ngwrdeﬁ@gﬁgew&ﬁ%{p@ doBats Und €

net page printer' npr essed q rint engi ne controller
expands, d‘i‘efpﬁ@rfgrmén‘a”cb‘?‘?nﬁt@mﬂ%@’éﬂ Foripfgagtigngas yell as a%%eii Svtess Whirh @n v
printhead B&fedity theader td feuet] fukther aifordridfi o8 ConRAPRS s, FinAd)t hadiibheo dupl exed

print en glgeﬂzg/m qiﬂé ﬁo%zil %[m%m?tfté ers%gg L%:'u?t?& s(wb% ﬁ cgzna%%lecf lt]}e%rs]e?% )lhé The

mast er prl nt e ne cont aper nsp ort a
monitors i R’E'R"‘dedg“a%%e“f At bigtaiprt meghaniine: F it He vpeid ¢ 15“@\“%!‘??%“@6‘50%@8 the ink
cartri dge «chchihtfin gédric 1ﬂi’ﬁﬁlaﬁ6ﬂ dﬂll edcuG @Rt wihith lcettaiSinfolrSbn dib'&f@:rty a §z5&:uﬂ9| ds the
2 conf i guPartioh i HRpRF B el CERC ool B0 e Pt et e,
such as magazines sold at news stands or advemsmg posters encountered in public places. Forms
may also be pre-printed, including, for example, subscription forms encountered in pre-printed
publications. They may, of course, also be generated on-the-fly by a netpage printer in response to
user requests. User-specific documents and forms are normally generated on the fly by a netpage
printer in response to user requests. Figure 48 shows a generic document 990, a generic form 991, a
user-specific document 992, and a user-specific form 993.
Netpages which participate in a user interface flow are further described by abstract page
layouts. A page layout may contain various kinds of elements, each of which has a unique style to
differentiate it from the others. As shown in Figure 49, these include fixed information 994, variabie
information 995, input fields 996, command buttons 997, and draggable commands 998.
When a user interface flow is broken up into multiple diagrams, any document which is

duplicated is shown with dashed outlines in all but the main diagram which defines it.
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The processor 750, DSPs 757, and digital transceiver conponents
(transceiver controller 753 and baseband circuit 754) are integrated in a
single controller ASIC 656. Anal og RF conponents (RF circuit 755 and RF
resonators and inductors 756) are provided in a separate RF chip 762. The
network interface nodule 625 is separate, since netpage printers allow the
networ k connection to be factory-selected or field-selected. Flash nenory
658 and the 2x256Moit (64MB) DRAM 657 4os al so off-chip. The print engine
controllers 760 are provided in separate ASICs. A variety of network
interface nodul es 625 are provided, each providing a netpage network
interface #31 anéaopnroOmlecyMapdLocal conputer or network interface 752.

Net page net wor k 1 | nel P rigd Fi ber-Coax
(HFC) cable mde%&aﬁ%ﬁ%ﬁkﬁgﬁ%ﬁ l%g%%fhgrr%gg?f@er %&3@?@@? P 1al gyéﬁg%\sier S,
current and next Egfdrpdlendodns e spinvg| idantifes prsoheams. Each Aetoars 81 ds reliigd © i r el ess
| ocal) I f)Oppa(ﬁAﬁlbr)bilIef S0 SR has @i ﬁentiﬁaﬁakwhicmseﬁiﬁﬁaﬁﬁigimwﬂd&t&eﬁg&ﬁcﬂ&%ﬂim( paral | el
port), se- a 100Base-.T. ernet . US nd ..US .0, | EEE 1394

CRl i r o) TPt s O RERRE o b SRS on ap SO PSRy B Bt 9,

| nt er net cEaTheastemeiol srrieak b atstielaypetragraustr$eGio theeilgo Pknctpedyarer $00eod Ge al

net wor K i n§es fd8 RaCRMheRBstdAR L6 a@snulb&@ ofiglidage network interface. The radio

transcei ver 753 co ni ca in.the unlicens OMHz. band normal |y used
by cordl ess tel epﬁ%ﬁgséo,me’&oeiz‘f’st 321?‘?5%{{’ P&@We"f ’ﬁ‘etg ég%nwhéléen@geé '@‘.’ H"@ﬁf‘na/
i ndust ri al deswipticanef & fusteme detivesefthinctbd detalld SMe chrespdndimpvdtpags 88 §00equency hoppi ng

and col i si on degg&tyiPRost G RERMIE Frith RhEESOMEMRE ohd Gifler, LAMURLGRLI @D The
printer controll rfl%{»)tl onal Iy incorporates an Infrared Data Associ ation

(1rDA) i nEPFatefdr 29808 MHY data "squirted" from devices such as

net page camer as. Eioh billlpaghdne$0ddibd a@rique paymehit manliey, tHehigte piid thieadf thd d@Snehthe | r DA
interface LOLnalOld LANIRGRTIHRE GAl] AR Wtk BYinheRlok ' et page
pens. 7.2.1 RASTERI ZATI SfcA T Sali G ek, £ ns;z? %d'ﬁtfﬁg’femékst%%%%‘phas
recei ved afthadePtfied the docunent's page I ayouts and page objects, it
runs the appropr MatethREEr shinkmaicthod B8 i @sel)SiRScofbspondih SEDPRMment 2 4rd 85t er i ze
cach page GR3AE hhLRuA0M LIRS ackdifod BBE REhifRETRAGS,! RO, The mal n

sed page | n menor

processor stores each conpre mage | Y. The sinplest way to
| oad- bal ance nuMbPpiherqmmpy cqrd paygent aethehiOR iyysa., Thaﬁﬂeﬁquiéyna?ﬂ‘sféﬁ‘a? wed page.
The DSPs ctahinagd pgyisnt B&oldRPlo thd HEWalSIrdi6R] @Avead Bk billar Md Mdihehined b4t eri zed
pages can, din nme . This strategy only leads to

. 1n.general . . be stor r
pot enti al Ilﬁgugltt)lgnr%%%mﬁ%ef ﬁ’f‘lg% Clu%rnpa\)/'\%_eenﬁcafr% e'_eri zing short docunents.
Wat er mar k r egi on$he Hill Paymenielpss dageeyis preivom Figpes SPast eri zed to a
cont one-regpl ut i pRyMeNTd B3R INTEREACERP Which is | osslessly conpressed to
negligi bl e size whi ch, for art of the conpressed pa i e, The
"fraved (1R Fagdi B bl RichaGents el g sued HorydgeTags ar a
density of thimBAWSEo8E postal service. _

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

the bill, the total amount due and the payment due date. The bill aiso includes a list of the customer’s
previously used payment methods. A typical bill 507 507a is shown in Figures 52 and 53.

The user selects a payment card, or enters a new payment card to be used for payment,
signs the form with their netpage pen, and presses the <Pay Now> button. The user is identified by
the netpage pen 801 they are using and the signature is verified from netpage records 818,

If the user clicks <Reset Form> the bil is re-printed.

‘When the payment is complete a Payment Receipt 508 is printed, as shown in Figure 54.

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

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

number of specific alternative embodiments. However, it will be appreciated by those skilled in the
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57 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 conpressed page i mage. The nmain processor 750 passes
back-to-back page i mages to the dupl exed print engine controllers 760.
Each print engine controller 760 stores the conpressed page inmage in its

| ocal nmenory, and starts the page expansion and printing pipeline. Page
expansion and printing is pipelined hgcause it is inpractical to store an
entire 114MB bi -l evel CMYK+I R page image in nenory. 7.2.2 PRINT ENG NE
CONTROLLER The page expansion and printing pipeline of the print engine
cont r ol | errclE@dt Eddyghass spober of othévieghodsraediiffERERGB Mdsespreifiadlly idetdied, a6k 659, a
st andar d Jﬁﬁ@dﬂ@m@s sp?rﬁ%md Ro g)%to@{ﬁg BeniGhvRAHRN, 4ACE@}asng1,¢ %%Qﬁl 6 uﬁﬁé"modqha?ust om

hal ft oner/ ositor upit a custon1ta%,enco er

| oader/ f or t o, i et ‘7‘6"?‘1"‘1&%8‘3 5n“éﬁs}§?&ﬁspﬁtférefna%mer@gleicaquﬁlé%@m
print head @bficatineingudingtdo@mgitndeamnidddly lc@ks-r3&6nes peippioiatd Mheascaho ubihe
buffered naNIESs ]ngﬁﬂgmgﬂgﬁﬂf J oaded into DRAM 769 via the high speed
serial interface 659 previ ous y | oaded page is read from DRAM 769 and
passed through the print engine controller pipeline. Once the page has
finished printing, the page just loaded is printed while another page is

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

JPEG conpressed contone CMYK | ayer, expands (at 764) the Goup 4

Fax- conpressed bi-level black |ayer, and renders (at 766) the bi- |evel

net page tag | ayer according to the tag fornat defined in section 1.2, al
in parallel. The second stage dithers (at 765) the contone CMYK | ayer and
conposites (at 765) the bi-level black |layer over the resulting bi-Ievel
CWK | ayer. The resultant bi-level CMYK+I R dot data is buffered and
formatted (at 767) for printing on the MenjetTM printhead 350 via a set of
line buffers. Most of these Iline buffers are stored in the off-chip DRAM
The final stage prints the six channels of bi-level dot data (including
fixative) to the MenjetTM printhead 350 via the printhead interface 768.
When several print engine controllers 760 are used in unison, such as in a
dupl exed configuration, they are synchronized via a shared |ine sync
signal 770. Only one print engine 760, selected via the external
master/slave pin 771, generates the line sync signal 770 onto the shared
line. The print engine controller 760 contains a | ow speed processor 772
for synchroni zing the page expansion and rendering pipeline, configuring
the printhead 350 via a | owspeed serial bus 773, and controlling the
stepper notors 675, 676. In the 8Y2" versions of the netpage printer, the
two print engines each prints 30 Letter pages per mnute along the |ong
di rension of the page (11"), giving a line rate of 8.8 kHz at 1600 dpi. In
the 12" versions of the netpage printer, the two print engines each prints
45 Letter pages per mnute along the short di mension of the page (8%),
giving aline rate of 10.2 kHz. These line rates
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are well within the operating frequency of the MenjetTM printhead, which in
the current design NPA090-SG 58 exceeds 30 kHz. 8 PAYMENTS The net page
system provi des efficient mechanisns for the secure and auditabl e delivery
of invoices, statenments, and bills directly to the user's netpage printer.
Such docunents may include regular bills fromutility conpanies for
services such as electricity, gas, and tel ephone. The bill can include a
mechani smfor the user to nake a paymeyit. The user can select from

previ ously established paynent nethods or enter a new paynment card, sign
the bill, and submt . the paynent. 8.1 APPLI CATI ON DI AGRAM NOTATI ON Each
applicatiodLaBMs: interface flowis illustrated as a collection of docunents
| i nked by conmand arrows. A command arrow i ndi cates that the target
document is printed Aschoddsublingppynehieof bills e mphedigiwipstivetesof r espondi ng
command button on the source page. Some command arrows are |abelled with
mul tipl e conmmand&oudingh persey Vi &l a@ﬁélglgcnf?mﬂgt)on 71388 PR PREE RN} one of

t he speci fbilk theludingrvadsidista @eisans of Aaedehtay gRatie HIDMd FEA leadt Oncreferprick péigdF thél t hough
mul tiple cgypmands nay | abel the sanme command arrow, they. typically have
different side-effects. In application terns, it is inportant to

di stingui sh bet W%&Mgetnp@g&npd@pweﬂt Bdigdads dﬂ@h&ﬁgleseﬁsgfgr@mmgdxmfgnﬁ gogt ain
presse y

printed informati pmﬁﬁf ﬁ@ ommand buttons ichc

the user t§VEJEEE 3B 1Y OPTRIET B a1 ke B REFng: %ﬁa‘“ﬁd‘f'ﬁ% in
addi tion tgil, tlb'ehamg fhyick, ivhen plerdia bn geotivepndt®n rddtisoto G iiladensingaplodst sbmel ds
whi ch can Genf cbdeh%h@gmmaﬂg%ﬁemam El.}%ysm thawsglﬁe% s Wi Bng@ dat a

i nput mechani sm is also useful to |nQU|sh etween docuneénts which
contain generic H&hﬁi@[ﬂ@ﬁlﬂﬁmoﬁﬂ%rdﬁ&mr@mﬁ%mm ifdicafidaidl 1t 1daBtfoRE PRdnieRR

specific t9.a ;eractlon between the user and an application.
Generic docume e-printed publications such as nagazi nes sold

at news stands %he@eq,vtﬁé ;ehsﬂgragw&%fuﬁﬁe% ace.pt@@mzot%raesgnsing aOMRdefiedl PGS For me
may al so be $%“%$r|nted i ncludin or e scription forns

encount er et ﬁmﬁFﬁﬁFéﬁmm%ﬁﬁF?g%?ﬂﬁﬁ?”“ﬁﬁ%ﬁ#ﬁﬁﬁm%Wmﬁﬁmrse al so be
generated on-the-fly by a netpage printer in response to user requests.
User-specific docunments and fornms are nornmally generated on the fly by a

netpage pjinterpienydus BP St | & \Hﬁ@hr saldSf UGS toRe pﬂxﬂe‘tﬁr a1l ?o ot egl?estg‘?”er Ic

docunent 990, a_ generic form 991, user-specif docunent
user - speci BV §ATPGES Wltﬂlé‘tlfi’é‘g)é‘éz%?fdll'? bijlygnd F’C‘Ylb“étﬂé’ mpethod ingludes idepifeF ace f 1 ow
are furthemﬂﬁe&mmwb@dmbwﬂ&hﬁhmaﬁﬁuﬂageunhﬁmmuhammém@agehkaypu&hmﬁ%tcontaln
various ki gy £lenments, each of which has a unique style to
dlfferentla Fromthe others. As shown in Figure 49, these include
fixed |nfornat|on 994, variable information 995, input fields 996, conmand
buttons 997, and draggabl e conmands 998.

3, The method of claim 2 which includes

Q?a TElftb reculélst ad’é)a%?

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
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When a user interface flowis broken up into nultiple diagranms, any
docunent which is duplicated is showmm wth dashed outlines in all but the
mai n di agram whi ch defines it. NPA090-SG 59 8.2 PAYMENTS OBJECT MODEL The
paynents object nodel revolves around a biller, custoners, bills and bil
paynents. Each biller 500 has a unique identifier and a nane. Each
custoner 501 is related to a particular biller 500, and has an identifier
65 which is unique within the scope ofgasthe particular biller. The customner
id 65 is the alias id for the application user 805, as allocated by a
regi stration server. Each custoner 501 represents a particul ar netpage
user 800 t il inbediy dofled data Adineity pefgleassae p8@Gier aithetrdyeestedpdy@enthand, can be the
custonmer of any nunber of billers. Each custonmer 501 has a history of
payment met hods SO Wif copeuteisysie) datT fiem g aepsing Aeyice eraatding prid Yrieagifong
cCust oner dg@fameéRSanfl rQuRtinp e 1eketot b @fvexhéhﬁa@@fp’bﬂt&ﬂ@ﬂdlh R@siedepiddRlatikees 800.
Eﬂ‘fgugl lb: | t?lobzill I tﬁﬁ)%r?s?n% Iexagee\grh \rllmn}ogedorgﬁwg 'flo dt;me I:I;IE Sm- ng thg E%‘C%Igalﬁr!h{nq éaBI @%@E?S 583
has a uniqﬂﬁpﬁayﬁ%nﬂmmuhﬁéwmmpﬁ@@ﬁdﬁbhaﬁdi%mw%maﬂwﬂh@mgaymemb%tm@hé anmount
paid, and e h&eRbR indMeHIGEon oFRERNMeldbviRANARNL @31 h@s associated with it a
paynment nethod 504. When the SET paynent nethod 506 is used, the
correspondi ng SEH&@a#mxnmmnﬂmﬁmﬁaﬁwmhhm&edwbﬂmﬂhﬁwm&QMmiﬁmusﬂmmbﬂmaake
paynent acgoe Qh&&ﬁEQnﬁﬂ%s£9£ a§§J§Q&8&9CO| When the paynment card paynent
ie me

met hod 505 1 s use e specl nt card is used to nmake paynent

accordi ng to thesmeiimd sehiRldonlis ﬁﬁﬁe\«@@ﬁem%to@ | bBing BUELe tdaRisE: REGUL T i NG
bank or stltuélon i ch hand) e% t he artlcular pay ynment card type. The

Bill Payrre ricd g Jigevinh s selsing Svies Boppothos TWfieaces of the gmotypsavVENTS USER

| NTERFACE A bill nmay be delivered to a user dlrectly to their netpage
printer, or may be delivered through the normal postal service. A typica
bi Il 507 597a lnﬁlnseqﬁéofaena%ﬁfgtﬂa%nﬁamiu@ltﬂynmo&aaud;!@tu?el lgdechar ges 509 naki ng
up ‘the bill, the total anpunt due and the paynent due date. The bill also
i ncl udes a |i st @bviditpe perd@it v billdnclyding Vdded ala)indita® @ oPAYRERY offRiiRds. A
typical bill 507 507a is shown in Figures 52 and 53. The user selects a
paynent card, orrewivingrig agommior paipmedta foar dschangblevicrsreghrdingran pytivenfithe  si gns

the L or{n ¥}56;sgn f)ﬁe&gﬂd&gmg&u@%@ the%ﬂfj thersﬁégﬁevtc@%mﬁaag tm,om R diQnne The user
is identifie

t he net are using and the signature is
verified flpedlﬂ?”ﬁg‘ﬂ‘f)%és@“ f“&?g‘iﬁggmgiaéa re?‘ifd“’tgﬁlée ity otipy 'EE%S“@R&%@{ SOPBP‘?FEG the bill
i's re-prineéddattihah the paynent is conplete a Paynent Receipt 508 is

printed, as shown-in Figure 54.
identifying, in the computer system and from the data regarding the identity of the person

3—.

and the identity of the bill, a requested payment,

wherein the sensing device is further adapted to store a sensing device identifier which is

adapted to distinguish the sensing device from other sensing devices of the same type.

6. The method 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.
NPAD90-SG



The Bill Paynment user interface flowis shown in Figure 51. CONCLUSION The
present invention has been described with reference to a preferred

enbodi ment and nunber of specific alternative enbodi nents. However, it
wi || be appreciated by those skilled in the NPA0O90-SC 60 rel evant fields
that a nunber of other enbodinents, differing fromthose specifically
described, will also fall within the spirit and scope of the present

i nvention. Accordingly, it will be undgrstood that the invention is not
intended to be limted to the specific enbodi nents described in the present
speci fication, including docunents incorporated by cross-reference as
appropriate. The scope of the inventionis only limted by the attached

cl ai ns. NPA090-SG 61 CLAIMS: 1. A nethod of enabling paynment of bills, the
met hod i ncPudi ngTherreetiod epglaips 1, Brop i itliey ngludias e prempfirpeeiying; ih the sommuter ni ng

i nf or mat i ofysied) ikd seR@g BAicaideagaest ed paynent, the bill including coded data
indicative of an identity of the bill and of at | east one reference point

of the bill; receiving, in a conputer system indicating data froma
sensing device regarding the identity of the bill and at |east one of a

position ahd a nbirevrtheg olpfeim Revhsisindlersisp diredetvimerie the t¢mpater systerndbe sprising | t he
sensi Nng deydvize ideMiiiGiNcompAeE fhedivingdle QRENAlVEidRBE !k QR efcBlpRY kMEnd Geviche bil ],
sensi ng atmgﬁléi sonme of the coded data and generating the indicating data
using at |east some of the sensed coded data; and identifying, in the
conputer systemand fromthe indicating data, at |east one paraneter
relating to the requested paynent, wherein the sensing device is fin-ther
adapt ed t o1t Or eTid 1808 bithidl  WiteRin 3@ Aripkdd 8énsiMblice e 1dsntiti@GPRLSHed Ring

di stinguish the sensing device from other sensing devices of the sane type.
2. The met o™ B i m | in which said at |east one parameter relating to
die requested paynent is associated with at |east one zone of the bill and
in which the method includes identifying, 1in the conputer systemand from
the zone relati veneln@msbiChidh BEvhSeR HeRBp 6 VeRBg, Stk AERLEdysSR il saking €ast

one parane&pgémgmfggg nethod.onhclatn12_mq%c |nclq9§% recei,ving, in the
conput er sy SF e AL AN ST PG harey g 48 1ce SRSt Vit AT BusRRtEEnd t he
position of the sensing device relative to the bill, the sensing device
sensing at |east one of the novenent and the position of the sensing

device relative 1@ uel8d ficlln USkRGiALe dBIBkcedRIFEn A cJolpficl G medatiag and
device identifier comprises receiving the sensing device identifier via a relay device adapted to

receive the radio frequency signal.

13. The method of claim 11 or 12, wherein the radio frequency signal is a Bluetooth signal.

14, The method of claim 1, 4 or 5, wherein the sensing device is adapted to store the sensing

device identifier in a non-volatile memory in the sensing device.

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

respect of the action parameter,

16. The method of claim 15 in which the action parameter of the requested payment is selected

from the group comprising:
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identifying, in the conputer systemand fromat |east one of said novenent
and said position-being at least partially within said at | east one zone,
said at | east one paraneter of the requested paynent, 4, A nethod of
enabl i ng paynent of bills, the method including the steps of providing a
person with a bill containing information relating to a requested paynent,
the NPA090-SG 62 bill including coded data indicative of at |east one
parameter of the requested paynent; regeiving, in a conputer system data
froma sensing device regarding said at | east one paraneter and regarding
at | east one of a novenent and a position of the sensing device relative to
the bill, the sergicspg tevnagegnt whese,npaidng aefaghény emdutt o Reettiglthe, bils®RsI ng t he
data regargihng s@a d at | east one paraneter 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; and
interpreting, in the conputer system at |east one of said novenent and

sai d positibn of Thehethod efasy sug ofkdaihCB 4 &’ ih vhitlehagaemelenis Sadpdonglaraaask one

par anet er ' ' i+ | Seod LT tor sensi ng
devi ce ideﬁ?%@%&?ﬁ%&?§ﬁﬂgghﬁ%é§§¥g q?%§%%§€%ﬁgﬁ?ﬁﬁéﬁhgﬂggﬁgﬁﬂgmﬁggfCe from
ot her sensi¥fFdadindedegmatark yaneansobthe sepdos dS‘.’ICGAn@gﬁfePfﬁ'& ipthe eqwpplel HYeLAY nent  of
bills, theopertidhashotinial witlite@phidapaahaps of providing a person with a bil

i ncl udi ng coded data indicative of an identity of 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

cont ai ni ng'% he dAteapedefichimhly it which thegptien Rajpmeier it #reocisied Sidrat lepstionsefisi ng t he
data regarding the identity of the bill using at |east sone of the coded
data; and identi?aﬁhﬂg‘fm"i‘“ﬁ’%/aﬁ’@c”éﬁ‘ ‘ii’t"é?mdé&f'%rfl@%f'and fromthe data regarding
the identity of the person and the identity of the bill, a requested

paynent, wherein the sensing device is further adapted to store a sensing

device identifiefheWainedofiasy on@ERERS & 6 sdh RhibNBUSthell 162 REDSLALAENE Ce from
ot her sen5|qg QfV|ces of th ,SF@E %%B%@ 6, The nethod of Claimb5 in which
the coded GEFYRVETE &< midfiof dieriae ngy Bl OBt fhe PEon

request ed peedbatyrigandext dne byeichsdf iba sdntiskedvicemd ieffictig, inide dhpute oyt er

system i nQlio@doR Ghsslated wit HOMREmagNSi ng device regarding said at |east
one paraneter of the requested paynent, the sensing device sensing the

i ndicating data using at | east sone of the coded data. 7. The nethod of
claim6 which includes receiving, in the conputer system data fromthe
sensi ng de3fi ce rBgandhadgofatlaiinelds whioin dénctflesaconpvtapge it thandmputdd GSidn, 0the Of t he

sensi ng deph&RiukAbatly e Lbuel 88, i1, the sensing device generating data
regardi ng at | east one of the novenent and the position of the sensing

device relative to the bill using at |east sone of the coded data.

21. The method of claim 19 which includes comverting, in the computer system, the

handwritten text data to computer text using an online handwriting recognition program.

22. The method of claim 21 in which the text parameter is associated with at least one of:

a cardhelder name, an amount paid or a card expiry date.

23. The method of any ome of claims 3, 4 or 8 in which the parameter is an authorization
parameter of the requested payment, the method including identifying, in the computer system, that
the person has entered a handwritten signature by means of the sensing device and effecting, in the

computer system, an operation associated with the authorization parameter.
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NPA090- SG 63 8. The nethod of claim1, 4 or 5, further including the step
of receiving, in the conputer system the sensing device identifier. 9.
The nethod of claim8, wherein the step of receiving, in the conputer
system the sensing device identifier conprises receiving the sensing
device identifier as an encrypted sensing device identifier. to. The

nmet hod of claim9, wherein the encrypted sensing device identifier is
encrypted using an encryption key. 1llgs The nmethod of claim38, wherein the
step of receiving, in the conputer system the sensing device identifier
conprises receiving the sensing device identifier via a radio frequency
signal. 12. The nethod of claim 11, wherein the step of receiving, in the
conput er system the sensing device identifier conprises receiving the
sensi ng dexA ce i Beerméthodeat olaing 23 whish dgcludesyvetifyinad mpthe dontroter setmi thet thhie radi o
frequency §ing@alis that St thelfa@odret hod of claiml 1 or 12, wherein the radio
frequency signal is a Bluetooth signal. 14. The nethod of claim1, 4 or 5,
wherein the sensing device is adapted to store the sensing device
identifier in a non-volatile nmenory in the sensing device. 15. The net hod
of any oneZef cl| Hiermethd oifeclaim 26in whichiehtherizatiop @pramedréy asjosiatedwiticpayment

par anet er @ihoridelid. r equest ed paynent, the nethod including effecting, in the
conput er system an operation in respect of the action paraneter. 16. The
nmet hod of claim 15 in which the action paraneter of the requested paynent
is selected fromthe group conprising: NPA090-5G 64 requesting that
paynment be made, specifying a paynent anmount or resetting the bill to an
original state. 17. The nethod of an% one of clainms 3, 4 or 8 in which the
paranet er 1% an HpiieBionsablingrpapenigf billy, He sysisguireldisy paynment, the net hod
including identifying,.in.the conputer system that the person has entered
a hand- dr awn nar%M%?%ﬁgﬁﬁgmﬁF“PﬁgE§@%§Fﬁ uﬁ@@?%ﬁmﬁﬁﬂﬂgf?g ggled g3 ¢ he
conput er sipditativg of gnidengpyef tt bid sdas gdmest ategeferanct boitthétholpl;iaoh par ameter. 18.
The nmethod of claim 17 in which the option paranmeter is associated with at
| east one o car dhePEEEr Hi¥seior pasiirndisprg e fm Ticadiedovien for dgngling9. The
met hod of laiyomd pera@éterGhiatingBo Gie rduted BasiRniab Gllickire dRAbaREnditativé offthd Xt

par anmet er of .. equ e aynent., the nethod.i.ncl udi identifying, in
t he conput%%mégg?gﬁﬁq?ﬁg%ﬁgwg0%%(Eggl ggﬁmgﬁFgfggeﬁﬁ%ﬁé%%?%%m?g& ®data by
means of tHb thsesingdpvidevi ce and effecting, in the conputer system

{a)  sensing at least some of the coded data,
(b)  generating the indicating data using at least some of the sensed coded data, and

(c)  being adapted to store a sensing device identifier which is adapted to distinguish

the sensing device from other sensing devices of the same type.

27. The system of claim 26 in which said at least one parameter relating to the requested

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

28. The system of claim 26 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 least

some of the coded data.

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

a bill containing information relating to a requested payment, the bill including coded data
NPAQ20-SG



an operation associated wth the text parameter. 20. The nethod of claim 19
whi ch includes converting, in the conputer system the handwitten text
data to conputer text. 21. The method of claim 19 which includes
converting, in the conmputer system the handwitten text data to conputer
text using an online handwiting recognition program 22. The met hod of
claim21l in which the text paraneter is associated with at | east one of a
cardhol der nane, an ampount paid or a cgrd expiry date. 23. The met hod of
any one of clainms 3, 4 or 8 in which the paraneter is an authorization
paranmeter of the requested paynent, the nethod including identifying, in

t he conputEMEQWSﬁenW%mmammmﬁheﬁMem&unwhﬁﬁmemﬂmded a handwitten signature
by neans of the sensing device and effecting, in the conputer system an
operati on associ &t@EPWF sHiePHer atsvingdptz P greersie dpeeareardiPAO0 8- 198 ®5 24. The
met hod of ﬁéra’ﬁrlem o] r%ﬂdﬁl@ atl 16WS1 d4€l66a M&Jéin&&’ hl’@lgt po!;ﬂ"onto'fI Ehe Q&hﬁ@é‘&e@i&e RMuaam that
e ot nahULE el RRbeole 18y RELESN heELhod of, Chalm ad i which
the authorization paraneter 1s ‘ﬁgs%bﬁaW%ENWP W’ﬁﬁ?ﬁ?ﬁ °BIBSFCA on. 26.
A system fltcehaf Ptd@stpawﬁean@teothe Irinbihusdevipd) ehayngtvestrelrtive kcubk il sensibg the

cont ai Ni NQdaka Y AFdFRALshi@ Bt 1621 Gk pRSnd® uilnd :ﬁ@édﬁ%&ﬁéi)f%%@&@tdata %Jaegell;yrénh wpocl udi ng
coded data, indigcative of fahe identity of the bill and eas% one

of
ref erence FiTFRETEE 24 IFE B 9L “%?ﬁ?]“cat B Wf)ﬁ‘is’élfm %f)%ets@’ﬁf“F oy @](?%Yc\ﬁ Hgbibndi cat i ng
data froma sens [ nti, | east ., ane. r, reIat|ng
to the requested h%%elgr% d?‘%te hbglrn? ndi cat 1;{‘adntga PX HERE o0 ldgi% wr“hé‘?‘
i dentity ofdanigido E)‘Ftlﬂgmﬁln]{'f sepsing deyiop ﬁ%@hﬁﬁm&ﬂ%wftwﬁhﬂ whetype- novenent of t he
sensing device relative to the bill, the sensing device: (a) (b) (c)
sensing at | east sone of the coded data generating the indicating data

using at |lgast s fo t sensed d being adapted to store a
sensi ng deV| ce |‘§gﬁ;{e?l cl’reelr?a%l tocfggaqr[ ke mcgﬂmgl ngui sh the sensing

devi ce from ot heg b@l%ﬁtﬁlﬂgcoq&f/daﬁ%mgfvegﬂﬁ uﬁ&ﬁ%fttﬁé%ﬁl ad/- The systemof claim
26 in which said at | east one paraneter relating to the requested paynent
1s associ ated W tkhomgtutet @a&h f@l’i&eﬂtﬁ@&o@fa séokigg Bdvick datazﬁgarcifﬁ'gams&ﬁﬁt?m Qé claim
26 which i se devi t he. sensi j,ce. sensin | east
one of the&%(%%%t%?%n&gu ebl cg%ré{aﬁ?ﬁhg’fn e g Séflenscglﬁgd déVi REYE 5‘?’? Ve to the
bi | | usi nghatengngaeyice:

(a) containing the data regarding the identity of the person,

(b)  sensing the data regarding the identity of the bill using at least some of the coded
data, and

{c) being adapted to store a sensing device identifier which is adapted to distinguish

the sensing device from other sensing devices of the same type.

31. The system of claim 30 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.

32. The system of claim 30 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.

33. The system of claim 26, 29 or 30, wherein the computer system is adapted to receive the
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sonme of the coded data. 29. A systemfor enabling paynent of bills, the
systemincluding: a bill containing information relating to a requested
paynent, the bill including coded data NPA090- SG 66 indicative of at |east
one paraneter of the requested paynent; and a conputer systemfor receiving
data froma sensing device regarding said at | east one paranmeter and
regarding at | east one of a novenent and a position of the sensing device

relative to the bill, and for interprgting at | east one of said novenent
and said position of the sensing device as it relates to said at |east one
parameter, the sensing device, when noved relative to the bill, sensing the

dat a regar @nsg dsas¢eddeatifiel fas the gndngplavignet er usi ng at | east sonme 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, the sensing device
bei ng furtper adapted to store a sensing device jdentifier which is

adapt ed t o> di sti MGUYLH Pl dh oo denAorRRuE SERTLE AEPied Brselg teeesiees of t he
same type. de8e idéntifiyr st @nendrgptedeqnsibyd demige ipayifient of bills, the system
including: a bill including coded data indicative of an identity of the
bill; and a conputer systemfor receiving froma sensing device data
regarding an identity of the person and the jdentity of the bill, and for

i dentifying, fromeSEre o eleig 3 eppetsithy engytedsensiae dyiop WemtiBistis cnerypied vsigmsi ng
devi ce: (adncoonitioneyng the data regarding the identity of the person, (b)
sensing the data regarding the identity of the bill using at |east sone of
the coded data, and (c) being adapted to store a sensing device identifier
which is adapted to distinguish the sensing device fromother sensing

devi ces of*% he sHiveY¥srHef clagy 33, prhereia hercampuir sysfess ipdspied fe mosive e sepsing oded
data i s al &eict ehtifatviaveadoffreqiendy@@sdl. one paranmeter of the requested
paynment, the conputer systemreceiving indicating data fromthe sensing
device regarding said at |east one paraneter of the requested paynent, and
t he sensié% devi ce sensing the indicatin% data using at |east sonme of the
coded dat a’ 32. TREYSPAUSHH 6 WP MISFORPHE KysteAcH adresd torecciye A isginglevi ce,

t he sensi ngvidevilaefigenai agrady dbviashdsple ©f r@eiDuBMaRdio aRduacPOsdntli on of
the sensing device relative to the bill. 33. The system of claim 26, 29 or
30, wherein the conmputer systemis adapted to receive the NPA090-SG 67 -

sensing desi ce i HRRYstenioBLlaihR0 0 F7NEheRBNE AiG ABVESRiend% « BB BYSHEM Of claim
33, wherein the conputer systemis adapted to recelve the sensing

39. The system of claim 28, 29 or 32, wherein the sensing device is adapted to store the

sensing device identifier in a non-volatile memory in the sensing device.

40. The system of any one of claims 26, 29 or 31 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.

41. The system of claim 40 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.
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device identifier as an encrypted sensing device identifier. 35. The system
of claim 34, wherein the encrypted sensing device identifier is encrypted
using an encryption key. 36. The system of claim 33, wherein the conputer
systemis adapted to receive the sensing device identifier via a radio
frequency signal. 37. The system of claim 36, wherein the conputer system
is adapted to receive the sensing device identifier via a relay device
adapted to receive the radi o frequencygsignal. 38. The system of claim 36
or 37, wherein the radio frequency signal is a Bluetooth signal. 39. The
system of claim 28, 29 or 32, wherein the sensing device is adapted to
store the 4%kensi g sgeom of elaimd®nnt wHi¢hehie dptiongameteniOds@tibtbwirhamddsyonk Bf: t he

sensi ng device. 40. The system of any one of clains 26, 29 or 31 in which
said at | east oné&xfigldginene papkntphod peyeésrétirpaynent is sel ected fromthe
group conprising an action paraneter of the requested paynent, an option
paraneter of the requested paynent, a text paraneter of the requested
paynent , an aut hori zation.par. ter of the re sted paynent. 41. The
system of claim 40" S%m Zf?lglﬁ4{a F#e)wé%[rh?eowﬁ“ aéafmae%?rra’tsésrﬁoc%?eﬁtwh atrlegﬁ\é’ées ‘ed paynent
is selected fromtdn6iadn@ktPanGRIRE bad, BG: cafa@QHAS L. N9 that paynment be nade,
speci fying a paynent anmount, or resetting the bill to an original state.
NPA090- SG 68 42, The systemof claim40 in which the option paraneter is
associated with at | east one of: cardhol der nanme, paynment nethod, or credit
card type.443. THe ssyst diviaod 4Cinanhivh 4@ anthoridition harbrieer tiseasdocipad iffefaghent S

associ at edw.Lhiat | east one of a cardhol der nanme, an anmount paid, or a
card expiry date. 44. The systemof claim40 in which the authorization
paranmeter is associated with paynent authorization. 45. The method of
claim 14, wherein the sensing device is adapted to store the sensing device
identifier4dn a Treaethohbiiclame b mieréimthe kegsispaiesicdigadd@ied (6 etore 4B senfibedesiyst em of

cl ai m 39, m%ﬁgiﬁ&ga%n@%ﬁgg%tg@%ﬁsg@dh weadapted to store the sensing device
identifier in a read-only ménory i n the sensing device. NPA090-SG

46. The syster of claim 39, wherein the sensing device is adapted to store the sensing device

identifier in a read-only memory in the sensing device.
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