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BACKGROUND A bill, statenent or invoice ¥S comonly received in paper form
through the mail system To nake a paynent, a paynent section on the bill
is typically filled in by hand and returned to the biller by nail.

Al t er nat i BAGKGROUND may be pai d using a tel ephone paynent system all ow ng

payment 5 by crgeill ste@ehat opinveicHRcoRtBnid iécRVEEH fRFM AR thiaEHE math sﬁsjtéﬂl. may
al so be paid by giving the biller authority irectly debit a ban

to di
account f 3P makpa DAY G RYREH §pftiop An thed il isdyRicall fillgd 1 byhapdand refugned|te e

possi bl e yaienBy ARl AMetRGVdN & bill PhidS¥RE 8 R1PRotd Pyttt 8Y Rl allowild faymbRY a
conventional screen- and keyboard-based conputer systemand |nterne
br onse® by cxdit eapdros otheprEeranged paymeat ekt of the present invention to

conbi ne advant ages_of paper-based forns and online paynents. SUMVARY OF
| NVENTI ON 15 TheA pHlenasialsq bpnaist byogivipg B¢ billes autheyity tof divestly debacdank acconnt fsd of

enabl i ng Eﬁ aﬁﬁoumédtﬁeduetﬂﬁa. met hod i ncluding the steps of: providing a
person with a |ei contarning Information relating to a requested paynent,

the bill includi; d; a_lnei.cativ . -' RY t i d of
at least one r e%gg)ﬁgglg%oﬁsg%oo?&&tg ’ﬁe@%r!gl ?ﬂ gélblépbéﬂclgﬁglltn%ﬁgt Sy%ma&ggg rrpitrjlteg% :
syst em i mtlizing iangpnolerttiondlr spmeea- Sudh dieplrpatiiehasasie comprardivagmt el Litefaett broysayf

t he bi1ld Qgﬁ{vﬁeposi tion of the sensing device relative to the bill, the
sensi ng device, when placed in an operative position relative to the bill,
sensing the indicating data using at |east some of the coded data; and
identifyi g gyt he conputer systemand fromthe indicating data, at |east
one paraneter 25 relati ngf o the requested paynent. Preferably, at |east
one paranet er r &f $ERYICHOL HePresstRYERgn [y arite qdyaniages,of paperbafyd; farmy and

| east one oA aPhedidle bill and in which the nethod includes identifying, in
t he conputer system and

SUMMARY OF INVENTION
15 The present invention provides, in a first aspect, a method of enabling payment of bills,

the method including the steps of:

providing a person with a bill containing information relating to a requeéted payment, the
bill including coded data indicative of an identity of the bill and of at least one reference point of
the bill;

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

the coded data; and

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

25 relating to the requested payment.

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

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

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

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



fromthe zone relative to which the sensing device is |ocated, said at

| east one paraneter. Preferably the nethod further includes receiving, in

t he conpwen2/£si em data regarding 30 novenent of the SPOBANQUEEH ce
relative to the bill, the sensing device,sensing its novenent relative to
the bill using at |east sone of the codetl data. Preferably al so the nethod
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at | east gﬂgmﬁérggg%gﬁ%@%%%gﬁfggﬁg§$%§%§q% ygﬁpt. In a second aspect, the

i nvention provi ment of bills, the nethod
i ncl udi ng the steps | di ] L4 CO N ng.
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system data from a sensing device regarding an identity of the person and

regarding the i d@dipidig,ah the@mBitkd systtResafEmseRBnII\hCRnEMERICD e rdifies @at a
regarding the identity of the person and sensing the data regarding the

i dentity &fd@teastinepageriey at | east some of the coded data; and 20
identifying, in_the conputer systemand fromthe data regarding the
identity of the Ip&rbn 2spesh the, IveRiioptareyjdesra mRibodof enabling @ o bllsy thent .
Pr ef er abl yethB@ e RERS titakeps b al so indicative of at |east one paranmeter of
the requested paynent, and the nethod includes receiving, in the conputer

systens i ndi cat }p?&i&ﬁé ApdrE it Hoill HRARVNG Fodha\iafaSndiGEH S8 MJdalybr ale vigast
one paraneter of the requested paynent, the sensing device 25 sensing the

indi cating dat a ysivig, & a &gt SN, AhtaliRfn £ 0568 e daVid reRi@he L eNitdlobthe t he
oo

met hod includes receiving, int omputer system data fromthe Sensing
devi ce re8upd Ay ragsuding the 1dmtityt ¢fthes bifls tha gensingj dewice epnsginipg theglatatyegasdipg thet he

sensi ng dﬁféhﬁ? of %%reﬁbﬁ B84 Qa?xglﬂg fh%%(aqgé}ﬂiiﬁé the ?&@Htity of the bill using at least some of

the coded data; and

20 identifying, in the computer system and from the data regarding the identity of the person
and ‘the identity of the bill, a requested payment.

Preferably the éoded 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

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

movement relative to the bill.

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

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



novenent relative to the bill. Preferably, in any of these aspects, the
paraneter is an action paraneter of the requested 30 paynent, the nethod

i ncl udi ngveht/&963 ng, in the conputer system an operati onPCVAUeB@IEst of the
action paraneter. Preferably the action iaraneter of the requested paynent
is selected fromthe group conprising requesting that paynent be made,
speci fying a paynent anount or resetting the WO 02/ 42955 PCT/ AU01/ 01530

-5- bill bltapnorigigilstate. state. In a fourth aspect, the invention provides a
system for enabling paynent of bills, the systemincluding: a bil

cont ai ni ng i nf orlnat foorth asdeett theginvention peyides b epstgma foreemablinghpyipeit| ofibiits, deti ng
coded 5 g &%1j&g%%gtive of an identity of the bill and of at |east one

ref erence %blh? of the bill; and a conputer system for receiving indicating
data froma sensing device for identifving at ast _one raneter relating
to the request od Doynaei pfmidRdshing M Msle R mal oB 0 BBl e ot

i denti By dita iddiativd df an iddntity P the bilband of atlbmst arnsikreaced@itit othe dillatndve t o t he
bill, the sensing device sensing the indicating data using at |east sone
of the coded dataaconiplitet Byseent fof kdteiaimp endicatihd) @ath FoRId defsingdite dasSidentifping &m
for enablin aynment of bills, the systemincluding: i1l .cantaini
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conputer system for, receiving data froma sepsing device regarding said at

| east oneSz§§g3§ﬂﬁﬂgpégﬁ%ﬁ&“%@ﬂ&?&ﬁﬁE@HBW€ﬁgﬂﬁdﬂg'the sensi ng devi ce
relati,ye to the bilé and for |nterpreting said nnveqﬁgt of the _sensing
devicdY%s it relfBactith gregh dheymvention proyides Fafyalvey for enghiine payesnh of puls: e,
when novedysted atluiggt 0 the bill, sensing the data regarding said at |east
one paraneter using at |east sone of the coded data and generating the
data regarding ig ﬁ_llfb‘éﬁtaﬁmgeiﬂﬁ%atfoﬁ%laﬁﬂ%tqt Predgh@tcdl famerdtNihd bl wkhdAg R4,
the invention provides a system for enabling paynent of bills, the 20

syst em i n@pidirgtivergt lepst PhchagaInstey of e &xtvesidp2ymentca®ti ve of an identity of
the bill; and a conmputer systemfor receiving froma sensing device data
regardi ng an i deéntompitespystee for sraeiving detrdfre e seppdng deivipe segarding $9id at leaghepef or

i dent iqfgyi Bﬂamétépmmgﬂd-hg%yﬁ&t @Pﬁﬁ’selt?siﬂge&'dﬁé b Qskive RE YIEERI, anki¥6r & biihg
device containing the data regarding the ldentity of the person and sensing
the 25 d&didmoeyasndphigje seneing devies asyit rglates fesali] atleagtsing gargmelep shetseasingedeyice.t he
coded dat e GEAtbRG Vi RERTEHhe ddbBRR sAE BIERES e oI 16ds

met hod which utilizes one or
some of the coded data and generating the data regarding its own movement relative to the bill.

In a sixth aspect, the invention provides a system for enabling payment of bills, the

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

a computer system for receiving from a sensing device data regarding an identity of the
person and the identity of the bill, and for identifying, from said received data, a requested
payment, the sensing device containing the data regarding the identity of the person and sensing the

25 data regarding the identity of the bill using at least some of the coded data.

Accordingly, the present invention provides a system and a method which utilizes one or
more forms capable of interacting with a computer system. Whilst the novel method and system of
the present invention may be used in conjunction with a single computer system, in a particularly

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

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

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



nore fornms capable of interacting wwth a conmputer system Whilst the novel
nmet hod and system of the present invention may be used in conjunction with
a singl ewonpuss system in a particularly preferred forar/AvoOi/6158ESi gned
to operate over a conputer network, sucthas the Internet. 30 Physically,
the formis disposed on a surface nedi um of any suitable structure.

However, in a preferred arrangenent, the formis di sposed on sheet
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system The coded data then provides control information, configured such
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sof tvar e LR de@thatibd BecQBUL b s SRRLioREIo MR alsp1ichRE HaAb1 fe Afnnd
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each cont ticlsampyter systether sastvpilit er system may vary. |n one arrangenment, the
coded data on the form is indicative of the identity of the formand of at
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he f her. f 20 . d
R

I
whi ch at Feas I es e‘form sin VI'C
provi de, tie seisdngodenioel iscopeatiet t©provikiet dataragedingis dinembeniencetdd Waha forand
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identifies th ser. of . the device. In a preferre
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sensi ng dEWVEE, toathe;qomprtss @ﬁtegbg\?@,baﬁ?#eg%%éﬁ?&ﬁgedn%ﬁ‘%@ﬂa also on data which

identifies the user of the device.

In a preferred arrangement, the system and method also employs specially designed

printers to print the form. Further these printers constitute or form part of the computer system and

25 are designed to receive data from the sensing device. As indicated above, the system and method
of the invention is ideally suited to operate over a network. In this arrangement, the printers are

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

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

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

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

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



of the invention is ideally suited to operate over a network. In this
arrangenent, the printers are fully integrated into the network and all ow
for prinweg2ze9sihe forms on demand and al so for distribeCT/Agonéisshe forns
using a mxture of nulticast and poi ntcast comruni cation protocols.
Accordingly, in a preferred form the present invention provi des nethods
and systens 30 which use a paper and pen based interface for a conputer
syst em Thystenpaltowis desharddyavangpmid fhandwtitingtorbe ferptared waichtaffadistereatea Fickyessft er
syst ens. f hsathat 1t is wdely used to display and
record ing ?ﬁ%@?gﬁaﬁgﬁ$?ﬁ%?$8 F?%%%ﬁE@ﬁP%%ﬁ% ion is easier to read than
information displayed . on a.co er Leen. reoyer. .paper, does.not .run
on batteries, czlﬁle eesrg%talavﬁnﬁo%g? g Y p?c%é(ﬁef , né’rv/a r'obtst 9%%@%%@“5 e%agﬁ?%iéhe
spi | | s or piyneent oflabilhotlinesnahing meddfamoeel durthics psfabdse. Furt hernore, the WO

02/ 42955 PCT/ AU01/ 01530 -7 system allows for hand-draw ng and hand-witing
to be &aptured which affords greater richness of expression than input via
a conput er keyboard and nouse. The present invention therefore provides a
novel system and nmethod for enabling the paynment of a bill online making
use of novel surface interfaces. 5 WO 02/42955 PCT/ AU0O1/ 01530 -8- BRIEF
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 5
description; Figure 2 is a schematic view of a interaction between a

net page pen, a netpage printer, a netpage page server, and a netpage
application server; Figure 3 illustrates a collection of netpage servers
and printers interconnected via a network; Figure 4 is a schematic view of
a high-level structure of a printed netpage and its online page 10
description; Figure 5a is a plan view showing a structure of a netpage tag;
Figure 5b is a plan view showing a relationship between a set of the tags
shown in Figure 5a and a field of view of a netpage sensing device in the
formof a netpage pen; Figure 6a is a plan view show ng an alternative
structure of a netpage tag; 15 Figure 6b is a plan view showi ng a

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



field of view of a netpage sensing device in the formof a netpage pen;
Figure 6¢c is a plan view showi ng an arrangenent of nine of the tags shown
in Figuravea2yteese targets are shared between adj acent tROBAURi/guEse 6d is
a plan view showi ng the interleaving an_'%rotation of the synbols of the
four codewords 20 of the tag shown in gure 6a; Figure 7 is a flowhart
of a tag i nmage processing and decoding algorithm Figure 8 is a perspective
view of a netpage pen and its associ ated tag-sensing field-of-view cone;
Figure 9 iBﬁlﬁFﬁtﬁ%%Eﬂ'l%Q&BRAMUGﬁ ew of the netpage pen shown in Figure

8, Figure 10 is prfafdaemdbirer dhvalindisagiiamaintion REMEPBE REHRE, HyOaytdF@on-
net page pen_shown in Figures 8 25 and 9; Figure 11 is a_ perspective view

of a wal | ldinscserpe ppigetieferrnes to th apgprapanying drayingsdpwdicht hr ough t he

| ength of the netpage printer of Figure 11; Figure 12a is an enl arged
portion ofigaregliise sehenadig i A gheelationshipbetyreen p sampaple pistedingipags endsifypriisg paged

gl ue wieelgeRgsgab! y; WO 02/ 42955 PCT/ AU01/01530 -9 Figure 13 is a detailed
view of the ink cartridge, ink, air and glue paths, and print engines of

the net P #ERir } R . otk i Bﬁzﬂ'@xl ck
di agram of a dgjk |isnn}1 %?eﬂg%lﬁtdrl%?j%? ln1‘%‘3<1:)ercrt’itB ﬁg&ﬁig%{%ggﬁ%rei]pﬁ?’earsn@\agﬁn In’ hIq:lfjtg%ﬂér%es
11 and 12Pa® sEiveipusd aBtpage appliediionservers bl ock di agram of dupl exed print

engi ne controllers and MenjetTM printheads associated with the printer
cont r ol | eFiggrohustrtesia goliestiamof nEipgga serves apd prnters irndereerinected e knetiveds am of
the print engine controller shown in Figures 14 and 15; Figure 17 is a
per spect i Wegugd v aischemaiioylew dfarhigh-Tavelpstivaturangf @ iptintedmetpage anddt$ dnline page
exanplg yhe.pdet page printer of Figures 10 to 12; 10 Figure 18 is a

per spective view of a snal | part of an array of MenjetTM printing el enents;

Figure 19y i - I i I strating the operating cycle
of the we%%ﬁjﬁqﬁ#’lﬁ‘?flﬁg Sﬂ(g’flggrg%%dcs %%a%a%%%’re 13; Figure 20 is a

per spect | ¥kl Sl Rl BACw AETE AR boRAGPMA Rl ShaM AT ALE SRy o

Figure 21 I's a schematic view~of a use agram 'S a
schemat i ¢ figidefviefv ofi a petpagesensiigalssicelindlyy farm of Fnaypagep@B i s a schematic view
of a pen class diagram Figure 24 is a schematic view of an application
cl ass di adfigurg 6a is a plan view showing an alternative structure of a netpage tag;

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

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

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

targets are shared between adjacent tags;

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

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

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

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

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

glue wheel assembly;



Figure 25 is a schematic view of a docunment and page description class
diagram Figure 26 is a schematic view of a docunent and page ownership
cl ass di agoany29520 Figure 27 is a schematic view of a terRPCVAUOEOIISAENL
speci alization class diagram Figure 28 Ls a schematic view of a static

el ement specialization class diagram gure 29 is a schematic view of a
hyperlink el ement class diagram Figure 30 is a schematic view of a

hyper | i nk Feduesrbhis asqptatled viewaof thaing| caggdgdi mlr @ingand ghigypatls, 81 print engiuds efettel c
view of a rld) .ar ou l,ass diagram 25 Figure 32 is a schematic view
of a for mng%g%gnh%ggﬁ%‘r%%%&?% 33 is a schematic view of a digital ink
class dia i gur 4. chematl c_view of f.eld el ement .
speci al i z%ﬁ%%génl{fsa%gc 8%‘%% glﬁ?ak glﬁ)’ralﬁlroef aprinted Cém%%l eérﬁ%rttlh% PR B5PR Sl&?ﬁw&i?box
field cl a¥gudisagradi2; WO 02/ 42955 PCT/ AU01/ 01530 -10 Figure 36 is a
schematic view of a text field class diagram Figure 37 is a schematic

vi ew of5 aFigugha$ us @ §dhedslicCbiasis diticag! amMduplbiegUsriat 28giné canttdlemwCarar Mepfet@n

i nput proce,s%gqrég al gorii thgh\gFi_gure 38a is a detailed flowhart of one step
of .the fl &HE agpeippd i thegrintsr eangrgller shoyvr i Figuse e rmt i ¢ vi ew of a page
server conpand, el ement ¢l ass di agra Figure 40 is a schenmtic view of a
resour ce d&8YEs 1648 p sfiemptrshiock déftﬁ‘%?fq}i? Bt Engine qogtrolles shawpdp Figuips ddangk 155
favorites |ist class diagram Figure 42 is a schematic view of a history
li st cl as§igrabriamperspictn wew of p single Mamyptat piéntipg elimsnt. as usedhefor grample, the
delivery RE@LRGRbier dFiENEUT(R044;, IS @ schematic view of a hyperlink request
class‘diagram =~ Figure 45 is a schematic view of a hyperlink activation
prot oG] ; ikl : | S i i - qun i tocol ;

Fi gur em47 ﬁlé:u&%}{lgﬁéﬁra}%e?%@ev‘?%v 0 a&iEl \é‘ttm%ﬂ‘slg%%ﬁ 0%%%% prgj{’§ %:qo Q{t igure 48
is a sche I CqVil 1 d irCongy 15.

Fi gar o 45 TR 195 Befts & ofSheckl HERLltishe BEBol GEUTE e MERED" piting

el enent i elnent shéwyimI8gbO®13;s a schematic view of a bill paynments class
diagram Figure 51 is a schematic view of a user interface flow for a bill
paynment; Frgugd20ds b BersectiveSddve ofbd short ¥egawen0df agpafavwidth Meanjet™ppdyeheadii gure 53 i s
a schematic view of a bill paynent nethod page being the back page of the
docunent Fafred1 if b gthematicNievabfla user class diagram;

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

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



Figure 54 is a schematic view of a bill paynment receipt. WO 02/ 42955

PCT/ AU01/ 01530 -11 DETAI LED DESCRI PTI ON OF PREFERRED AND OTHER EMBODI MENTS
Not e: Menwe@vZM9ss a trade mark of Silverbrook Research PtpCTMgp1/6uistrali a.
In the preferred enbodi nent, the inventign is configured to work with the
net page networked conputer system a aéﬁa'i | ed overview of which follows.

It will be appreciated that not 5 every inplenentation will necessarily
enbody al Figyre 3iensarergaticofiew bl teppdicldfdlass diegraint s and ext ensi ons di scussed
belowin relation to the basic system However, the systemis described in
its nost Figyregid7as eschematictview efthrignatubefigiéddssidingramxt er nal r ef erence when
attenpting to understand the context in which the preferred enbodi nents
and aspecFguef38tiheflprdedof ai npemricessingplgosther; | n brief summary, the
preferred formof the netpage system enploys a conputer interface 10 in

t he form &fguee 38appelitailed flaweharttofierte stap, of thegloysharadf Bgmd 3ce whi ch cont ai ns
references to a map of the surface naintained in a conputer system The
map r e®er Fippees39damsdhemaficari¢vedf dpaga seregp poroparidafamensdass idiagradevi ce.  Dependi ng
upon the specific inplenentation, the map references nmay be encoded

vi si bl y oFigureA0ds bichemativdrichedli aregburoe dssedptian oy diafpat; a | ocal query on the
mapped surface yields an wunanbi guous map reference both within the map and
anong di f Fauertl iragdemdthvericnofaubenits)st dos dhgesyn contai n i nformati on about
features on the mapped surface, and such information can be retrieved
based on Kigprer42fies shematicsuigpbl Adsthy liat dendiagigmdevi ce used with the mapped
surface. The information thus retrieved can take the formof actions which
are initi &igack 4)is § fvhernaivpidveof asspbiceimionndelibehatofocol, t he operator in response
to the operator's interaction with the surface features. In its preferred

f or m 10he Fipatepdgea shamhaiv viev ofashyparlihbeqpesodass diagamyf , and human 20
interaction with, netpages. These are pages of text, graphics and inages
pri nt ed ofignrediSrias ychpaperview bl hypladiakactivationlprdtecol;nt er acti ve web pages.
Information is encoded on each page using ink which is substantially

i nvi si bl e Fignret46ds usvhemait iewain feye subiisgionpkgtodogwever, and thereby the coded
data, can be sensed by an optically imging pen and transmtted to the

net page s¥auem7 iSurhtmaiocssdewbdiwedonintigion pagmpait proeycobe used. The encoded
information in the preferred enbodinment is an infrared absorptive 25 ink
and so an Figufe4srieal schematictviave ofpdet cfalserdmtisae flow\dobendasieths; | f desired ot her
wavel engths may be wused or sensing techniques other than optical sensing;
one alltber Figfuie® is 5 schematkevidvagitedet 6f usétkittediind pagedi®of demdnbicbie preferred

form active buttons and hyperlinks on each page can be clicked with the
pen to refipgst50iind schemiticonew sfubill peynivatswkkdiggrathp Si gnal preferences to a
network server. In one 30 enbodinent, text witten by hand on a netpage is
aut omat i c&Fgduye J1ds o ghemait vaevd oftnuideicihfetfacetfldw 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
20 of figure 52; and

Figure 54 is a schematic view of a bill payment receipt.



conputer text in the netpage system allowing forns to be filled in. In

ot her enbodi nents, signatures recorded on a netpage are automatically
verifi edwabt/@sshg e-commerce transactions to be securel pcravhooiszed. WO
02/ 42955 PCT/ AU01/ 01530 -12 As iIIustrﬁHed in Figure 1, a printed netpage
1 can represent a interactive forn1mhic can be filled in by the user both
physically, on the printed page, and electronlcally", via connunication
bet ween the pen and t he net page stem The exanpl e shows "Request” form
cont ai ni nPETMEER RESERIPTION QR PREFERRER ANB,Q FHER EMBODIHENTS | page

consi sts of graute Miabja™ is thide Aagchf SHidibrovlk Rédheh PR, adugiaded data 3
printed as a collection of tags 4 using invisible ink. The corresponding

page descri pti onnShe ptefirRd @ibodihent)ahd agentivat WiokfigHas & lwbﬁkswttﬁlth nethadedual
el enents of thg net page. | n par, |cu| ar it describes _the type and spati al

extent (zB8HEPHS %‘ara%er. HtEP-oc ftailed opraigu Al Whichefollpws, ft ‘f”i“é%ed‘PHFClHﬁi‘ tshaety

the ex®mkeky iofleMmbhtoivnt Hal RELRAGS SME&ETTMI Qr Q-;Qér{ @idst Wf it gﬁeﬁi&“ﬁtdetdlﬁpdﬁi via
t he net page. The submt button 6, for exanple, has a zone

cor r espong&tensipns Hiscussey bejoxy mdplatee&ferﬁhe bepic syiienp dlanesyothe syrenyis dpteribedin ifs

L1 ustrat gl Rl le%Jfo‘?m%o rddiEe M€ HRAOHR QfLQIaneréi\c@%ﬁér?{ltfeﬂ‘gtlﬁ%{orﬂnggrsfﬁ‘ﬁd e 1S

shown in Flgures 9 and describ I'n nore detail ks In

conjunctlGﬁﬂwﬁﬂhwhdh@@pﬁ@ﬁméﬁmhwbmmﬁﬁﬁﬂﬁﬂﬁnmDﬁﬁ@mﬁé@ﬁ@U@Wémweﬁmpr|ntlng

appliance for hone, office or nobile use. The pen is wireless and

cormunl cates sedn b’é¢f)ﬁumirtaw thereferted dotan ofithemetpage byatem expdeys 2computerrinigiferel | nk
I f 4@es e

an oy G fonco e SRS TR SRR RG) ek K b ek ern W s,

net page pthierguce@Gintainedinafcompetdr fystemm Bhie mip lcfnbrensesyhmhmqmermed:b:gm mpromlateo 13

and descr, I e al r on

demand, peérlisg@1 \?l%ee eSeané%ghn Bl% Sg%a%éa%lp%%lse&ahg q‘? lljfléls/p fe err %E%’l ﬁe e %et her

publi cati ambly ad 1hv1§1blynare1cﬁeﬁnemmgpluctqm ahy that ak)cﬂ(nulerytcmrth@mam&d mmfz;cagmd;ds an

Unlike a nal ter et page RLY nt er ance

e, for SRANBEN GaF Foretis bl L BE o et rSla dleRRaPER: TR SRBP N e e

is firn& camsmmﬁﬁl Jinfetiadtion Saboutnfeamifee ronsthk i thapped surfiear and dick akfbasdtioh adah ebe OFr
near the usehol d: s poi nt de re for t al so S i

b1 et op, MHUSRE B o P e Sierri R LD i 6% i St Eete e
their poi ifofatiGOMasirapidved cmaiity the fdrief eamas Fhich R ifitiate@ B the \WbinPutb ¥ stedd
timeliness g&% i teract|V|t of an interactive nedium As shown in Figure

2, the nefp fhe fe%atphwé?sge%sg touibe APEEREr HigtsEAgtiopy b thh syiase featEst:  net page
1 and commnlcates a_short - ran eradio link 9, the interaction to a
net page printer. 'Fﬁepre ﬁt@‘i‘nG@iI@ %FssistFé“ relies rorc thp divodustion, ef, raod clysman

net pag® PaiGacidh\ath, Adlpalz. Thelk @Fefa8saritéxR-grdpRics and images printed on ordinary paper,

but which work like interactive web pages. Information is encoded on each page using ink which is

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

Sensors.

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

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

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

be securely authorized.



appropriate circunstances, the page server sends a correspondi ng nessage to
application conputer 30 software running on a netpage application server
13. The ayp@bt/¢asti on server may in turn send a response wACT/AUDBOYSBG Nt ed on
the originating printer. The netpage sys1 emis made considerably nore
convenient in the preferred enbodi ment ~ éy' bei ng used in conjunction with
hi gh- speed m croel ectronechani cal system (MEMS) based inkjet (MemetTM
printers. |n theAyiHedimtedan Figorenh, @printhd setpage Hrvah oxpyesent @ liwttractek forki whicls prme d
and hi gh /4429 [ AU01/.01530 -13 qual it rinting ik de re.

af f or dabl \é\gt@?egohns %ﬁeﬁ’? "% |°tths pglgsé‘faclal?' T §8 #f’gr?ﬁl Ix%tdor?%%epaaélg p‘% cg?%lg%llg'g’n has
t he physi cahmeidieatias betviesi itleSpenfand ther acdpae eysdm. rEhasaxagplz ishews & tiRéquas” formet

of letter-size gl oss es inted in full cqglor on both sigdes,,.bqun

Cogethor Fatdting pRRS ng BRFER Bl hER hiiu Biion’ Mg friPris Sades bt Gapnio gt 4

gi iblnt e eyfhed tsnd hﬁb_@:imb'lﬁtgccﬂvgg%}ab;pﬁ%&& a@i c?rgaaﬁME%s hB&i@g ﬂgisgﬂ&ﬁlﬁSBhe 4
e service I, s aval |l a eto (N0 ouseno S nt, |Ie,_ t at es, an

cabl e mDdEPHSRINIIEDET JesrHmtion SpTierad Baky nﬁmz@rwsz&@eggge tge nfjvidyg) plements

avai | abl e of ehe2d¥p20f. thhRSRulaT HEIREIRAIR: Bbé RhEkpAiaN Bt QzRRFbRERN Metabtive
sl ower connections, but either with | onger delivery tines or |ower inage

qual i ty oflepsrt{ie. texh figldpr butien igdhergaple) 4¢ alfave Hia DpfRagePXHeB &0 ¢ASTeRYy Bigret ng

consumer - il ¢h tﬁ’d"&tﬁa?é.efhepsrubﬂh%ﬁ@n & OroR b Rad RS0y P Walth WhirdspARE S HE
nore slowy and will therefore be | ess acceptable froma consuner's point

of vi ). Fpatigkexient efihrrpriesnending giaphin8t page systemis hosted on a private
intranet. In still other enbodinents, the netpage systemis hosted on a

si ngl e conput er A illagraadtin Figwa Bl thel netpasginen 105 acprefarred fgsm; oftwhich iNshgyayian
publi cat i gfREVRARY i RBribl® i EbRAYRI MR iR b t gﬂ bty
print- 15 (gguaﬁi ty pua[]ﬂ i catr%bg(ﬁg{?olgra\%t g;bge\og?}ié’ﬁltéelr g%%{earuig%g?tgaal& ug&l[%)clgtri ons
are del i véPbdnduitmetetonnceiadyprintng appligeceiftsi mgnen effise ge mobilawser Eheven is wireless

poi nt cast i ] i i I I I i .

Publ i cat i ongcdtefids SEAEhy Wni RUPGE gRuRE G, donBlel R, HAEH, I deired e
prof i I1&s. pén mey frg@npectadt ©r the apstye witivibg griree drtap infrpgpd ttanswiytern althmaph dbth
pens, andaﬁergq{‘],esclzlmtvg{)ﬁit w th any nunber of netpage printers. In the
preferred |an} enentation. each net page pen has a 20 unique identifier. A
househol d may haye a. coll ecti of col ared netpage pens,. ohe assi gned t.0
each member of S PR prrtod . erertediform Of oBieR e St e B 6
profil e widederibedspeabrd detail relopade ableutdl dediatn, @erisdicallgrorosn dppindc dbisamalized
server, assum ng that .t he assigned pen i,s only used by the . respective
o Ly oAt e s, BOHMEH e SRS eatis bl Hatel gipifoas
identiQy anterti@e netpiped) NP aPersGRDcERutcd] thOnddgagt @EItEE 1€ he dppMaide whidledap dE.e

regi stration server 11 and |jinked to . .
for example, wall-mounted adjacent to an area where the morning news is first consumed, such as

=

in a user’s kitchen, near a breakfast table, or near the household’s point of departure for the day. It

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

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

25 timeliness and interactivity of an interactive medium.

As shown in Figure 2, the netpage pen 101 interacts with the coded data on a printed
netpage 1 and communicates, via a short-range radio link 9, the interaction to a netpage printer. The
printer 601 sends the interaction to the relevant netpage page server 10 for interpretation. In
appropriate circumstances, the page server sends a corresponding message to application computer

30 software running on a netpage application server 13. The application server may in turn send a

response which is printed on the originating printer.

The netpage system is made considerably more convenient in the preferred embodiment
by being used in conjunction with high-speed microelectromechanical system (MEMS) based inkjet
(Memjet™) printers. In the preferred form of this technology, relatively high-speed and high-



one or nore paynent card accounts. This allows e-commerce paynents to be
securely authorized wusing the netpage pen. The netpage registration server
conpar es Whe2/sd9ghat ure captured by the netpage pen w th RCpA®UI/@ES y

regi stered signature, allowing it to autclgenti cate the user's identity to

an e-commerce server. Qther bionetrics n al so be used to verify identity.
A version of the 30 netpage pen includes fingerprint scanning, verified in
a sim| ar quaiy printingés matepage affegatde toatonwmerss br wsepreferiéd fooughnetpage pydiggion
printer = . rnin P wi.t hout user
inter ventrrlﬁ %Snﬂg b%?cral agarécgeg}rsﬁé Jur eda(aqg)\?)iérl}ep’ gmg TVer °u§\§%f§?‘c‘i tleett g e (i
In its ppadeempriedd fimfall color (onIbptlﬂaﬂesvbomldgegdﬂmdifmaéasy fondpation bad raohﬂn‘tabre

ot her wi se a 1ihor| zed sources. In this WO 02/42955 PCT/ AU01/ 01530 -14
respect, tpage printer is unlike a fax machi ne or e-mail account

whi ch i V|s|bl an r who kno ne nunber
T Barcas. it Bp e ks cxplteuft ePuie s SRIhOT tR bR IRSrPURRE (e
out si de usd&vise Bravaiadle td95% deﬂy)u&!ho]dE avihel eRlitvd Statet,ad akbid nfoyelﬁ Serai¥P o Qinghei r
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cl ass diagram A class diagram consjsts of a set of object classes
connect ed Mdged dheypetpge Vel cfcbe eupbledusiag eaisting FeRsPpisinkist ang tasesf Pimigrer est

here: 1@ssagioah AS spRsh GEMSpaiate? Able0ASwly Mhda& AP Gepdfbd Nbelfdss SREQIIO tonS Q”E
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SRRy 5 mque) 1denat'1?’1%r A houseEHNﬂl may ﬁagg a ggﬂctlcgla(}f %5101@ g netpagetpens, one assigned to each

member of the family. This allows each user to maintain a distinct profile with respect to a netpage

publication server or application server, assuming that the assigned pen is only used by the
respective family member. However, as explained below, other means may be used to identify a

user.

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

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

server.

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

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



association line. A generalization relationship ("is-a") is drawn as a
solid line joining two classes, with an 25 arrow (in the formof an open
triangl ew@n2/419685 general i zati on end. Wen a cl ass di agr anPCHABPBKESD up i nto
mul tiple diagrams, any class which is dgﬁl icated is shown with a dashed
outline in all but the main diagramwhich defines it. It is shown with
attributes only where it is defined. 1.1 NETPAGES 30 Net pages are the
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printed i foliow héWSer, Bﬁb'i&kﬂ’éhfé‘ﬁe'&eﬂhm@éle@ny substrate which is
infrared-reflective, 20 such as ordi nary paper. Near-infrared wavel engths

are invisible tod hRodiaivans @¥enbidta ﬁi{ee’oﬁlﬂ%‘ b cIBEHIS EsliocAMIylaBid &-ckhat &d
i mage sensor with an appropriate filter sensor sensitive to the relative
with the multiplicity of the association. The default multiplicity is one. An asterisk (*) indicates a

20 multiplicity of “many”, i.e. zero or more. Each association is optionally labeled with its name, and
is also optionally labeled at either end with the role of the corresponding class. An open diamond
indicates an aggregation association (“is-part-of”’), and is drawn at the aggregator end of the

association line.

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

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

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

attributes only where it is defined.

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

based user interface to published information and interactive services.

A netpage consists of a printed page (or other surface region) invisibly tagged with
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tag, within the region. tag may al so contain flags |chr late to
regi on as the anisimenept oftuse. Iftlhe envagnmey és sialleamehd wrafgmm nesd mafbe ap greateas avhpiee,

si gnal [%1 ce to provide feedback indicative of a function
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havi n o refer e .
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by the surtefgaaedesfcnbgdmhm)resdamlbegavprocess The tags preferably tile the
entire page, and are sufficiently small and densely arranged that the pen
can reliably i rfbage amtprinedsh idnedtabgprptiverinloon anyssubgtaes whitlc s itfrarédreflpage,. |t

Is i Yy ta sucth z}shoaf inary palg)er Near-infrared wavelengths are invisible to the human eye but are easily
sensed by a solid-state image sensor with an appropriate filter. A sensor sensitive to the relative
wavelength or wavelengths may be used, in which case no filters are required. Other wavelengths

may be used, with appropriate substrates and sensors.

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

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

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

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

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

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

for each printed netpage.
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(1027 or a thousand trillion trillion) different regions to be uniquely
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a ( 15’2&) r@%&giesﬁ’l% %’IQJ‘]D and position on every interaction with the page, since the interaction is

stateless.

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

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

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

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

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

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

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

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

cross-reference).

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

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

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

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

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

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



at least equal to this m ninmum di nension. The radial height of the wedge
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20 The 15 4-bit data synbols of each of ,fhe six codewords are allocated to
the four concentric synbol rings 18a fa 18d, shown in Figure 5, in
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rovi
P %% The 15 4-bit data symbols of each of the six codewords are allocated to the four

concentric symbol rings 18a to 18d, shown in Figure 5, in interleaved fashion as shown in Figures
49 to 51. Symbols of first to sixth codewords 520-525 are allocated alternately in circular

progression around the tag.

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

utilized.

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

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

contents of each of which are incorporated herein by reference.
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nor mal i zatftizohs apgllinade ProcessihgandDucodireg i ve distortion can hide the axis
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approxi mati on of thggxta ?E(%E%S%%{l %:ﬁ‘g@tlgo pe%; %ﬁ%.gfgﬁﬁ%df%ﬁ? Séﬁsmg
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ri ng, andthehehaoset atthobinaf thrbsholXbsthe Mxige il rithepmagede then thyeshaldel andsegrbdmeed

ing' li zat i to. s ' . Onece, t hei d-ord
oment s i S DR KD TSI 250 SHBP AL T PheTal RLParen ve
per spect i vaeget sirgaires agy discamisy. The size ewmbehizaid ofwadh tHage fsatsgebmpdtakest t o each

estimated position is taken as a match. The original centroids of the four
per spective tar @iy aliape nidhents 23lae then ctraputdie(ap24)Speeich vkapd) sidahdse gravidener s

31 of f ok [ i.n t , d i ght-d -of - f d
per spddt i U tepia dary Piduently Joratiple ek S ol dhens OB g A aRpCs
under st 00¢chvaiHnabl p8isiof,ahd tint@ chiiy rhL@d invhigt SPREIE, Bfdt LB ERT BHREEE POi nt

pairs (see Heckbert, P., Fundanentals of Texture Mapping and | nmage
Wr pi ng, Mast er Shk@g itfget DR@iture 5 iFHESrst b bedlbcatddahi 69r Miidg Bis tReidi@htaye of
Techni cal , Report . UCB/ CSD 89/516, June_ 1989, the contents of .whi.c are

herei n i nEBPHETRIMEY PPRAVET Bhen nepspeqtivprdisiortedMatsinsnrpeegds; by pspsstypqrmplizing and

| mage- spagRatRASRALIng att HMHE 0 MBmehitsUDREE O siRbR-618sr fdthendOire nbfnAREN tenown
data bit position in tag space into i mage space where the real -val ued

posi t i99n 1188 dsseady {1 regEmzen | if) therpeasppesivatdistqrtion @y sigpiEicangyFher Engs, griginal
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threshold 21 is used to threshold the result to produce the final bit val ue

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

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

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

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

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



Once all 360 data bits 37 have been obtained in this way, each of the six
60-bit Reed- Sol onon codewords is decoded (at 38) to yield 20 decoded bits
39, or 12odpexdrd bits in total. 15 Note that the codewp€UASYNWIGBE are
sanpled in codeword order, so that codeéﬁr ds are inplicitly de-interleaved
during the sanpling process. As nentionéd above, the physical tag structure
or encoding systemis not essential to the invention and other physical

ar r angenenorsabifedethe irtwdy peaspedive umeets atet eagy kd repegnimederdsthe datgdt irddsedt e each
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overall orientation 35 of the pen, is then inferred (at  34) fromthe
perspective trandPdpiRITad B iy dagsrpeqeererRectiyp drapemkisowpd prrejeet (at 36)
rel at i{Qns Bidh KASWNEBAS bt PEsitRNn BrgRPYR e imARX s C@Q'HerE%reﬁ-Q/aﬂgd"ﬁ[)&itﬁHtié w8 to
axis. 1.2.5 Alternative Tagx Structures The tag structure just described is
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tili ngs Of o 'dghﬁg%e%hglé Q?ﬁ%sed@@aﬂésﬂsldttﬁé ediilto %{oﬁue@‘?ﬁe firla oS GG B,

possi bl e on 02/ 42955 PCT/ AU01/ 01530 -21 non-planar surfaces. In the

nor e usual _case e R113988 028 Wik 36 G3v : b ©ptafddl P hhist \!VA}J, BEER CH’fthet a9 ng(r)—gft Reed-

possible, i.e. surfaces such as sheets of paper andthe IiKke,

ef fi ci ent Solagos cpdeordsds decodedo@t G®ed yiakhP@ Hecostgsl Lifst3% brel30edpadded bitsinutotnl.of
the tiqg ngg 1V, t 4 Sukt e lar.tid.Q9 1S
shown 1o EPt Tl SSARLNGub B o5l SHBHSE IRY UGS R Sa A AL il

per spect i deirttalegedsiufng the samgingiprmicesar in structure to tags described by
Bennett et al. in US Patent 5051746. The tag represents sixty 4-bit

Reed- Sol onon s yAsodmsioded, abbeg, tie pthyticd] tagfstriet@re loi erodiiif eysteayis mepaseentaits theach
one bit as _a .dot 48  and each zero bit b t he abse t he, corr.espgndi ng
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The ring target 15 is only sought in a subarea of the image whose relationship to the

image guarantees that the ring, if found, is part of a complete tag. If a complete tag is not found and
successfully decoded, then no pen position is recorded for the current frame. Given adequate
processing power and ideally a non-minimal field of view 193, an alternative strategy involves

25 seeking another tag in the current image.

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

30 pen’s optical axis.

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

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



shows a square tiling of nine tags, containing all one bits for
illustration purposes. Using a (15, 7) Reed- Sol onon code, 112 bits of tag
data arewedmsmdant | y encoded to produce 240 encoded bi t SPCTA®0f/ @350
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codeword pl d at that orientation, as shown in Figure 6d, where each
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position ede dbbéhcs ¥Rl cobdpbhding 88, TIRARYPEMivE Arrkdts ard WDsigid@ GO Bk BEhrdd ®ween

consi sts of decodi ng one codeword at each orientation. Each codeword can

ei ther codpenhtags & ﬁlgqve i iguresctboand; SagFigrre thepoys 2 payiarerjging; of 46 tags dedvihed,
or twogpi E&rés?&ﬂdﬁl%tﬂtﬁgndm HER of GRALIA! Ghich niust spl-lh fhel dRdbRAls BPNOQALIFRES GEhe
advantage that if, say, the data content of onl %/l)l one codeword 1s required,
then at mekawstasauaseHkingr adneass roniginng allope bisfor Wugtstion pupees-desi red dat a.
30 This may be the case if the region IDis not expected to change within a
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within a seilighe, todutsyemere Awureingnadttbiphg B ky beferedthistablolye adegiod@rofpertoP2ane.
I't isq@osgipl e to dispense with perspective targets altogether and instead
rely on the dat a V\D 02/ 42955 PCT/ AUW01/01530 -22 representation being
self-reglsterln t r

typically repr esen edﬂlaﬁn ‘?ﬁ%ﬁ% @??Ag ﬁré/azlh&é%eé% m%l’% ap%eui ﬁégglhﬂ&)s gﬁhat
repr esent ecbupy of hgsa&memtcprodﬁceasng;btywh wlich sesempbls uaxgstst This 4live savagd dnkgribd i S

weII-popuIated a ri to be r a identified it
per spoct 1 detmeys Aicliefic A MG St aban ey bd tited 65e e edictee
sanpl i ng 1ﬂ£ge@tdcesaﬁﬂgqgoa5edsauadaﬁbe63n teotitrel. 2l¢ hbwie owith thaekceptidg thia ki@psesind
cont ai gar ker tter n, and these nust be redundantly encoded to allow
reli abdl™e & The overhead of such marker patterns is simlar to the

over head of expljgit rspective targets, such
positioned a v ar‘é‘@l?gg}gglle gsmay contain an orlentauon eature to a ow Eélsamlg]lguatlon o} 31e four

possible orientations of the tag relative to the sensor, it is also possible to embed orientation data in

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

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

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



relative to grid vertices to represent different glyphs and hence different
multi-bit values (see Anoto Technol ogy Description, Anoto April 2000). 10
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therefore 5 indistinguishable, Object-indicating tags _do not, therefore,
support the ¢ apt’lal'eéagdyapafﬁr 2 Freion pust tﬁéﬁmevable via thé region ID. Thus, given a region ID, a

20 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.

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

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

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

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

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

trivially support the capture of an absolute pen path in the zone of a particular user interface
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preference, the document is paginated and otherwise formatted. Formatted terminal elements 835
will in some cases be associated with content objects which are different from those associated
with their corresponding terminal elements, particularly where the content objects are style-related.
Each printed instance of a document and page .is also described separately, to allow input captured
through a particular page instance 830 to be recorded separately from input captured through other

25 instances of the same page description.

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

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

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

extent or zone 38 on the page. This defines the active area of input elements such as hyperlinks and
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records input sp‘éd@cthmmtiustame 8Plagperespondsain e dormAfied drcament834. Asoasigeofdoesofnot
exi st ver ta nts. s ast ext f l.ows | enent
can be o BRsdrensPLsdn b 3 RhEREOSpSERD EPIE firendify s & pEITWARe Fufitils,s
or a pageEsdrpage imstneed’0 detosibes slﬂ,ﬂﬁum@fe mi:mmcetpagd:i gud ec@rds thA psgedD 3D of

el ement. 843 ¢ a | e el enen an _associ ated style

554, a5 oBErIFBREB IS e e 5 T it oL dptiient Boeaeal §irBlE TR ¢ By Skt s,

an i mage @dgaestidtin &ARtivd.t h an associ ated i mage el ement 856, a graphic

el enent 850 with an associ ated graphic object 857, a video clip el enent 851
with an associ atfggageMhsiioe eddsiats@bheatof%&nalaaeraaﬁl ir@taﬁ&ejs B3E| AerstdtienBhdaidet h
an associ at ed audlo cli p obj ect 859, or scrip 5% 853 with gn
associ at e M ¢St folhjrerck Sslaﬁancaépegrfﬁm Wat#?ng gnbs. 55! YP,&fH gasis texiis el oRdy

have a bagigiipikeridnEbedatd & rtddkdshh thahisABQOID §5 WEER IsGpeific © it fagd inktikce, 24

captur d on the page which does not apply to a specific mgut element. In
the pri®F ep il ingaee gxists figr & Higldelemeny be%@ﬂ%@d@reﬁ%rﬁs B‘P&t specifictoghs page insianeeh ABach

page i nstRALA ihduRé IQYnbaS St ABwERE R8I bR bic@RsteaiResi Nt o | ocations on
the page. 1.4 THE NETPAGE NEIWORK I'n a preferred enbodi ment, a netpage

net wor k consi st sp @frmfaddisthdnk l?éiltt?cda s'ia%fc eféﬁneﬁ@é@azgﬁypeﬁﬁkléﬁsﬁﬁnﬁﬁﬁvaeﬁeﬁd dQment

net page re istration servers 11, g servers 12, netpage application

servers ) OIYePpass GRIVETLAeImaad Pleme@é%ﬁ A §h%m infghre, &7. g*agfétmpfrlmﬁné PE @ode a
connect ed st 13331&1&?%”)5/&% 19 a&ﬂglt&e@§ gfehﬁuec{ @543quﬁﬂova%leﬁllgﬁVMS'thhFdn%%]Q‘?:lagéd The

net page regi stration server server ich records relationships

bet wed® ustled, textmblest 83, mt@ﬂ&e elalpgltl%at\?ﬂthn@ asnetigieshiniage eleonst, 858nal grdpbiceby

authori zeg.¥ap %SWM'F&%Q{] %&i kr\égﬁl ‘éﬁ t'ds7 §Qld@&"éﬂ§‘&%h£&t8%? “Hri% s?o’égt gets

as a signing proxy on nticated users 1n app

transact i owso clip objestB58r av hwllis clipaelement 8§52 wlﬂmn@pmcnat@haww dlpc@g;ect Bssuexsiar ed.

As descri hed bov et EV |0t gk rsi stent
i nf or mat i A PABGU et;?%g‘e’v“ﬁé‘%gng% |on§1pta°n&FC?§6 as s’|ﬁﬁs anc Qg'he net page

net wor k i ncl udes nber o age serve and
021 42055 PCT/ AUGL PFATIARE ba hmBAEGRT Bl &3 ST iy BT i G ok
mai nt &0ns cappaed bmﬂna'pagbaﬂﬂﬂﬁdofeﬁ)ﬁotaﬁﬂhtqmeciﬁﬂﬁlbﬂr&menc| ients

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

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

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

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

Internet, as shown in Figure 3.

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

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

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

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



such as netpage printers send netpage input directly to the appropriate
page server. The page server interprets any such input relative to the
descri pt ivomopd296h1e correspondi ng page. A netpage |D servepCl/Aual/di58mt es
docunent 1Ds 51 on demand, and provi deszboad 5 bal anci ng of page servers
via its ID allocation scherre A netpage“printer uses the Internet
Distributed Name System (DNS), or simlar, resol ve a net page page |ID 50
into the pegevinstincesd8ines s page stilver aimrpag@npa@e ns’etwlres fierreekth page inktance, clients

correspongj n ation rve server
Wi ch hosfuciths A8 fe oRBlRIER 1B BRI BRPG AR RS BN el i foof B0l
server l4intgpwsts aap pdchdgtut mlausetroukrdestnpuhn pixbé ccﬁ-faep:(mnmgpa@e docurrent s to
net page printers. They are described in detail in Section 2. Netpage

servers can be h@smb@dgeoﬂ) ervar iZehuroo@fes rietustenk IBE 5V ah Enabhd,odndsprbvidsm load-

manuf agturers. suc h as ackard, and Sun. Miltiple netpage
server§ éﬁl Baﬁ?csﬁwfé?{ﬁ ﬁlgcagi) ﬁg‘ém ost, and a single server can be

di stri buted over, a nunber of host ctionalit
v tod by et e B! udo e sl ianiplra MamerSrpy GRUP £t Mt e
by the | Dr&6Kvy rnetbage pipe Ipaaﬁm&)emv%cwdﬁaad@éss of iR Rt 9ot @iveLBiddling thed
net page apgl i ance such as a netpage printer, in a conmputer workstation, or

on a | ocaFOHSPHdMe Page Bstqige: NETPAGE PRI NTER The net page printer 601 is an
appliance which js registered with_the netpage % ystemand 20 prints
net page docunment’s PERAEE SRRIFAU TG &3 ¢ ‘s%ﬂﬁ:’?ﬁ"ref phich fostsRterachys ’Fﬂtl?é‘ge ppdicationhi que

printen | R fetpage Pablidatiork e Al 8l ah QppiREtidHEIPAY VhAL PIBLidhed/ | hé%pa%e RIstuMRIts uch
as the Internet, ideally via a broadband connection. Apart fromidentity

and secur P?‘?a%é’EIPﬁeﬁgghqyﬁI%WS‘FH’tquaéllﬁﬁ‘?f%‘P? the netpage printer need not
contain any persistent storage. As far as a user is concerned, "the network
is the 25 conpdiedpeee ReLFages be ubstclofn | hirvaret t oty 8oty orkc FE¥Y Blptferas affemt i me

wi th the RghprQiretshSucHi &t MMUERY1NLIRAIE AP FRnS MANEHS rbipagd RASHS ruiﬁ Nighy of

particul ar netpage printers. The netpage printer recel ves subscrl
net page ds@wnﬂémﬂg oragyingichqstged peibgle ceversan be distyibpied over amgmherdy cbeme r&omes

di str '1‘5‘“ %fjal n@ﬁ&faﬁiﬁ éﬁ&\@deﬁ%%e PdhRirs Qrﬂ'lqn? %tﬁ@!fun%t?c?ﬁpahtggg?wdegage

obj ect's whi CF‘I popul ate t pages use of personali zafion ayout s
are typi chy the IDGeryprandithecpage scavepanan nalm baprogidbddirdcein snethagoappliencp siahtas ast

to the Spggtﬁéé,e%ghte ung&({}lI&F%EerWo L1, 3P ?Jé’f%rciﬁl{at%or age server. Text and

i mage obj are typi cal lared with ot her
subscri bers, and so are mul ticast to all subscrlbers printers and the

appropri ayg pager s Nefphae PURTES/ 42955 PCT/ AU01/ 01530 -26

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

connection.

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

netpage page servers 10, independently of particular netpage printers.

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

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

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



The net page publication server optimzes the segnentation of docunent
content into pointcasts and nulticasts. After receiving the pointcast of a
docunent 'O pzgp9s3 ayouts, the printer knows which nulticaBCBAUDf/0&EBY, tO
listen to. Once the printer has recei veg t he conpl ete page | ayouts and
objects that define the 5 docunent to g ‘printed, it can print the
docunent. The printer rasterizes and prints odd and even pages
si nul taneousl y dihestiags puldisatin seiner optimizes thetsegroentaion of dis»p\hmnedomcritrinto
engi ne con n t heads 350
For this BopBaechiARRalt oty Ao TRel hitan drd! SRudElsFacd iy My G30E:
rasteri zaknmwiﬁckpaqiecadesﬁanypmlm,to. 10 and expansion and printing of page
i mges. The raster inmge processor (RIP) consists of one or nore standard
DSPs 757 runni ng)n'ca thhapﬁlhtblehas rebedveduthé esmpleerpapt logs ned objetts ahdt elefine diesi St
cug’t o?&roces %/ﬁntch ex d di ther and print page images in real
t| me, SynlfH8i - tian P EReJoclmentt  t he pri nt heads |n the print

engi nes. Printers not enabl.ed f i nv rintj ng ve t pti.gn to
print tags usi néﬁ‘FlﬁrmthmétB’é%?PﬁPﬁ?B‘éntbPé{i%‘%leﬁ?%‘Paé? S HBtARCep e ol R ot Hage

t 0 ot her wiikgt. afRénfaiad Bdfe:@fl pring eﬂ%ﬂ@ cof¥lIBRUBD and Usitht reﬁgﬁ@ ﬂﬁiéﬁlgnMEﬁ et™
limted functionality than invisible 1R-printed pages, they are sti I1

cl assed agrintheadpaYeier thig p¥EoFal net page printer prints netpages on sheets of
paper. More specialized netpage  printers nmay print onto nore specialized
surfaces, such dde@riplingspreressenngisis OB‘TWO&ea@E’ieé§tag?§a¥:aﬁteE?aiﬁﬁlﬂ ef page dessiipfionp.t s

at | ea®) QRPeFIhEACHPRENg @ﬁgagéqwgét'fhe@rast&eiﬁﬁge %@esE&QRiP)lc'oﬁ@st§ &fkEor and
hence tag map, for each surface type. map 811 whi ch describes the

tag tilingose Hétr:@rda@SBSaVﬂ/ ey m@apallbhtTha duabmglrrnrmt %@e@w@@r@%o@nmtw
wi th that cHL‘P @éssér‘é’wh%ﬂtexﬁalﬁﬁ decrimR n?)g&g@%ag%@f}\axg gfﬁﬁﬂokﬁze ith the

i nter pret ed ure oOWs t he net page I'nter ect| ng
print er-repqatemqfﬁl'e@nm@ad@mtmmmnw ned by a regist ratl on server 11 on
t he netpage network. A preferred enbodi ment of the netpage printer is
descri bed i n_gr duingrs oteanbled fordeuisiblsnRoprittinl dwye thietdptive fie penictegs wsild Rir es
11 to4k6. g) 3 Ik(ﬁ T%{l( e ?‘ﬁ at Si hg
it

or i nt er . At 8 ive Qi i Ehlhs 8t1_ Qgg[s Q§ t°%§‘?’§? gpt? %gs[ O tl?ll % %ltﬁougrﬂ
i ncl udi ng smdi@agaalhavenﬂnpreﬂmmpd cﬁm&dmhtyrthm invikipletIR-priaeé pagek ethetyranqohﬂl cﬂ@se:qmi c,
and others.  However, for w de consuner acceptance, it is desirable that a
net page plpl RIEEF have the fol | ow ng characteristics: WO 02/42955
PCT/ ALUD1/ 01530 A normal netpage printer prints netpages on sheets of paper. More specialized netpage

printers may print onto more specialized surfaces, such as globes or sheets of plastics. Each printer

20 supports at least one surface type, and supports at least one tag tiling scheme, and hence tag map,
for each surface type. The tag map 811 which describes the tag tiling scheme actually used to print a
document becomes associated with that document so that the document’s tags can be correctly

interpreted.

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

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

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

below, with reference to Figures 11 to 16.

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

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

characteristics:



-27 photographic quality color printing high quality text printing high
reliability | ow printer cost 5 lowink cost |ow paper cost sinple

oper ati owonB&a95y silent printing hi gh printing speed 1BCHAWDI/Q&BEOUS
doubl e sided printing conpact formfa r | ow power consunption No
currently comercially available printifig technol ogy has all of these
characteristics. To enable production of printers wth these
characteristics,* t hehgtpgephi¢ qulipl dobwptintings 15 i nvented a new print

technol ogy, referred to as Menjet TMtechnol ogy. MenjetTMis a drop-on
demand i nkj et t echndbigbgyalith&ixt pngimgpor at es pagewi dt h pri nt heads fabricated
using mcroel ectronechani cal systens (MEMS) technol ogy. Figure 17 shows a
si ngl e printing el elmghtreliadily of a Menj et TM pri nt head. The net page

wal | printer incorporates 168960 printing elenents 300 to forma 1600 dpi
pagew dt h dupl ex pr ilew printerldosts pri nter sinultaneously prints cyan, magenta,
20 yellow, black, and infrared inks as well as paper conditioner and ink
fixatie. The pre ntildwginklcestent 300 is approxi mately 110 microns |ong by 32
m crons wide. Arrays of these printing elenents are fornmed on a silicon
substrate 301 that isepipepeadt es CMOS | ogic, data transfer, timng, and
drive circuits (not shown). Major elenents of the printing el enent 300 are
the nozzle 302, « heshgplezdgrdtiom 303, the 25 nozzle chanber 304, the fluidic
seal 305, the ink channel rim 306, the |ever arm 307, the active actuator
beam pair 308, tshe pagBisvientpeihtidt or beam pair 309, the active actuator
anchor 310, the passive actuator anchor 311, and the ink inlet 312. The
active actuator heamighgrintisdpeéds Mechanically joined to the passive
actuator beam pair 309 at the join 319. Both beans pairs are anchored at

t heir yespecti ve anghiltaR@udcubRleaptnting0 311. The conbi nation of el enents
308, 309, 310, 311, and 319 forma cantilevered el ectrothermal W 02/42955
PCT/ AU01/ 01530 « 28-compact form factor

. low power consumption
No currently commercially available printing technology has all of these characteristics.

To enable production of printers with these characteristics, the present applicant has

15 invented a new print technology, referred to as Memjet™ technology. Memjet™ is a drop-on-
demand inkjet technology that incorporates pagewidth printheads fabricated using
microelectromechanical systems (MEMS) technology. Figure 17 shows a single printing element

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

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

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

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

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

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

passive actuator anchor 311, and the ink inlet 312.

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

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



bend actuator 320. Figure 18 shows a small part of an array of printing

el ements 300, including a cross section 315 of a printing el enent 300. The

Cross semW®on4®3i% is shown without ink, to clearly show PORAUNKOISEH et 312

t hat passes through the silicon wafer 3 é 5 Figures 19(a), 19(b) and 19(c)

show t he operating cycle of a anjetTNT% |nt|ng el ement 300. Figure 19(a)

shows the qui escent position of the ink meniscus 316 prior to printing an

i nk  dr opbend. actuater 320.r et ai ned in the nozzl e chanber by surface tension at

t he ink neniscus 316 and at the fluidic seal 305 fornmed between the nozzle

chanber 304 and Higree ilBkhohaanshll pamo8@s arrdy) ofiiktengprlémrnisn0, inddipeiantrhesad

CMOS circ i but es, da r ' n f.o4the

correct  petpy 35 Sarthe Epnplpob S AR LT NG bR S P

the el ecﬂreonlemleBlBlthétphh&e thoonply the ailicorawafer 3@éam pair 308. Th| S causes an

el ectrical current to pass through the beam pair 308 for about one

m cr osécond, redigurésni@(d)N1AbLEng 10ERthawngthe dpezatingrepele af aMemjétPCpradiag element

resul ting § om Joul e heating causes the beampair 308 to expand. As the

passi ve acator 15 beam pair 309 is not heated, it does not expand,

resulting in a stres | nce. bet ween t t) irs. This stress

G Trerence I's pdffFarIG Sttt s tenahin 5 meBa BT Bt @iine i ik

el ect r ot hafopkek. Intbe Aetaiaed iﬂ&h@ﬁoz&BQhabﬁﬁﬁlbﬁglrfaw\@ﬁﬂ& 4thige ik behikat 81634kl at THae
0zzl e chanher,  304. The

| ever arm_307 tr hi s venent

ozl e ch iSRS Foved belpEring e b q4&n?ﬂ@1%mamesﬁm39 own i Figure
19(b) ., This increases . the |nk pressure, forcin k 32 the nozzl e
302, afd 20 causWﬁ‘Se D B R ERd D508 My R PR o YoPaes PRRagge

prevents tHfrollBkdTB8I éiﬁ'é& prifftink reMhens RheiRG | thE da@) OS5 bhfhSs S AAC & afivd bR
nozzl e chanber 304. the tenperature of the bean1pa|rs 308 _and 309

equal i zes® eeﬁméle%léi%af e zsige @@P@f%é@%valr £Q8. obhigy Favsss Poelpqtiicsh CmT‘fW 40 s in
the br eaku%& hQhe bedf ﬂaﬁkso@rt@pib%&t ohe zm&’b&%ﬂdhﬁesﬁlﬁﬁg §121%u1e Medthe, TIR% gerature
chanber, as shown in Figure 19(c). The nozzle isre t he
action of HECFR*}S@SWWI@@OQQOQI@B@F%C%‘FCStth%b%WaSTc% t?s @evamhwh@pa@s% ms\mora
segnments Okefy P{]ﬂ %&%%t ﬁ%@&aﬁ itrho R eR ﬁ %Edlﬁﬁgeih §t1l%§s &1%5‘19 A% t@fweteﬂﬁle two

printhead Is e fu e pape typlca

di r ect i onb&8u paifFhEhis @gthffe@hm partldlmrewlwmby dwg:al(ltab‘@md epd Qﬁ/ﬂl@ eleqrqtlmpalet e
print head [ [
Phe i r ectiniugas? sy bbdithe Bk B Shodito T0L MRS el o e B ine
el ement s t@€he3®@zle phamiter 3§4.t e mizzle cbhroles 304 n’ucypsssbomf. twmhncsmppbitMIpcbxjtimhe
ink inlets, 312. To t.he fragi surfa e af th print hea

oper at i On%hoawnnlonZF 98%3, 3'&11 creas?é mi TeSure, fprcthg ﬁ%eouﬁ P% ttﬁ pozz LgObb%[dr at e
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Lor ough W & lbilg Weros!the SrPRe B e S51e'chiiitky agf) Prevent the nozzle guard hol es

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

- 25 tension at the meniscus 316.

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

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

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

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



WO 02/ 42955 PCT/ AU01/ 01530 -29 from becom ng bl ocked by paper fibers or
other debris, filtered air is punped through the air inlets 332 and out of
t he nozzliveo gua9ss hol es during printing. To prevent ink 32RCT/AOm/elsgd ng, the
nozzle guard is sealed while the printgb is idle. 1.6 The Netpage Pen 5
The active sensing device of the netpag system is typically a pen 101,
which, using its enbedded controller 134, is able to capture and decode 1R
posi tion fragseroming blopkededynaper diers wrotber dsbries fiftered hie is praped thequgh thejagr inlets
solid-sta v, I . i r ng
at only nggzr gl:%n ur? gttgl %\%Z\’lieggl {“ﬁ?ss.aﬂﬂgg elggl %(ge e{/érlt1 : SIrr]g(r%tl rf%n% é,%}%
system i SgBdJﬂESSEdEd‘BhibeemhmﬁlﬂdE. nib is in contact with the surface, and
the pen is able to sense tags at a sufficient 10 rate to capture hunman
handwriting (i. e'l'hedﬂetpégemeh or great er and 100 Hz or faster). Information

capt ur by the .pen i.s enc t ed | essl ransmtted. . to. the ter
CoPtbad o ot o el SRSRYBARS oF s Atk s G5Ris DRRARED b Ty PrisBohufiy's
respect t embdided kmmsne)r 13408 ableto cdpturd hei dhbﬁfedRrpbﬁtlolembOﬁbmm‘age vin an $maget | ng
theinformatioq, a net er f i nter ret tion. Theéo ferred .
enbodi mentT57" S MR pEIE e BOF Rioe eSS (HOUded il AR REoPHe GUF SR 15

a non- mar kénd@g at Mﬂjuﬁear-iﬂfaréwdvela@gtm Aeetsmt%a\ﬁev[ete detal BRw, ARGESEMA iyabledto
usi ng the net pg e system as a browsing c{&n@ such._as when it is used as
Cel an &F

an | nt er n&os¢ e} thy ol s a0, contact it dhe systy 1 SADIOBFRS tagh @t ; aitfHeig

Syst eMOanghatd &Scaptud hbti REAwliEh dgGée &1 2001 i 88gehiemdt 108 t&e&rpege) AR rm&lAsS S
diagram reflecting pen-related information maintained a registration

server 11c¥tuehay theebsialyensraptah and wirglesplyeiransiitied to r‘ilﬂe’oplt%erl (@r baspsgEewieh a
net page, tphaepeﬁoa@@tteﬁdﬂ lﬂeﬁpréttng tRO&ed Wik r&pcht td)fhh %ﬂto%b Bhke! & B th¥ eretfarehhe
page. The nib is attached force sensor, and the force on the nibis

i nter pret é@b?@mtttﬁéswl%tb%mm%tt’@)WW@%&V@ fomieterpsetatione pen is "up" or
"down". This allows a interactive elenent on the page to be "clicked by
pressing with t Hiehe peeergrdembodimspiche the netregepraseperaies poth 25 afoerking ink et ausiasa
net worls,  EUbhRBRGRY Bylud e & £ e O Y | ow,
say, 25 the fu d’yér%tyalrln cseoehgﬁgsz}sg%atureet oS en\%e;%%?% (gld #’%eh %Hg%ms?;st e
novabl e whaer wowjieg systam, ssuglp s ivhier dt 1Sf1tspd:es whilotrnets ingeraae- diach matpagenpen is
normal |y T ’ r | €

sufficient r%rgv\ﬁeeﬁ]?ﬁe%%é g%?m A %L% u ?1”1%5?621 g Sl rié?b%mg? Ihgé%%c%(e B8 the
user corrpalasﬂdeagramhaaﬂectmgopqndddtedbynfaannn mmtmgsdnbsba rdgigrafien satedrellnomes t he
position artda%rnletent ation of its nib on the netpage by imaging, in 30 the
infrared sp B rvﬁ an area 193 of the page in the vicinity of the nib. It
decod t he near nd conp he osition of .the tive to

t he t%} fromt he\%g% ;ﬁ%ed“pésr snpgc#?c\ge S (Q) PR8I R déteimings m pOSI fon “and

orientation relative to the page. The nib is attached to a force sensor, and the force on the nib is

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

provided by a non-moving nib.

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

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

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

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

adjusted position resolution is quite high, exceeding the minimum resolution required for accurate
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The default nib style is the nib style associated with the current nib

Strokes coiectiorynerinkagivaiomen are tagged with the current nib style. Wen
the strokes are subsequently reproduced, the%lare reproduced in the nib

style with whi cHaehesn kasa qugggedh 820 Thyip ésrthg aib lass soifiad hyghepentp thersisige. Bf a
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LED. Wen the pen fail de a stroke relative t page, It
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encrypted for privacy and security and packetized for efficient
20 Whenever the pen is within range of a printer with which it can communicate, the pen

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

page, it momentarily activates its “ok” LED.

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

online verification of signatures.

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

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

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

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

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

button.

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

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

30 1.741 Hyperlinks
A hyperlink is a means of sending a message to a remote application, and typically elicits

a printed response in the netpage system.
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The system includes the content of the associated form instance 868 in a form hyperlink activation,

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

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

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

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

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

30 soon as it occurs.

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

through one or more printed netpages. A form allows a user to submit one or more parameters to
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All input is captured as digital ink. Digital ink 873 consists of a set of time-stamped
stroke groups 874, each of which consists of a set of styled strokes '875. Each stroke consists of a
set of time-stamped pen positions 876, each of which also includes pen orientation and nib force.

The digital ink class diagram is shown in Figure 33.

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

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

30 to be assigned to the field’s value.

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

and the text is assigned to the field’s value. Online handwriting recognition is well-understood (see,
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be recognimzf@anﬁbldsf ormfields. Because the handwiting recognition

al gorithmworks "online" (i.e. with access to the dyr_lan‘i cs of the pen
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Wit erZOdep‘add@al, itroaie recogniteanuvani disarefelygvritten characters with relatively hlgh accuracy,

without a writer-dependent training phase. A writer-dependent model of handwriting is

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

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

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

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

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

objects, although the actual interpretation is application-specific.

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

Table 2 - Summary of pen interactions with a netpage
[ Object | Type | Peninput | Action |
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application level for forms which fail certain application-specific consistency checks. As an
10  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 netpage.

15 The process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page
instance 830 to which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5;
identifying (at 887) a formatted element 839 whose zone 58 the stroke intersects; determining (at

888) whether the formatted element corresponds to a field element, and if so appending (at 892) the
received stroke to the digital ink of the field value 871, interpreting (at 893) the accumulated digital

20. ink of the field, and determining (at 894) whether the field is part of a hyperlinked group 866 and if
so activating (at 895) the associated hyperlink; alternatively determining (at 889) whether the
formatted element corresponds to a hyperlink element and if so activating (at 895) the
corresponding hyperlink; alternatively, in the absence of an input field or hyperlink, appending (at

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

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

SCIver.

Figure 38a shows a detailed flowchart of step 893 in the process shown in Figure 38,
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digital signature to the field value. 1.7.3 Page Server Commands A page

serveroconmand i aid GSFRBSmMNAC Roiis tharek@poddagatdy BYtahdde ADATSHER' KBk | t

operates directly on form page and docunment instances.
command voids the corresponding form instance and then produces an active printed copy of the

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

printed, and the form status of the form instance.

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

typically implemented as a hyperlink.

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

with the background field value preserved. If the page contains a form or is part of a form, then the



15 A page server command 907 can be a void formcomuand 908, a duplicate
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=

forms it contains.

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

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

25 command. This allows a menu of page server commands to be printed. If the target page doesn’t
contain a page server command element for the designated page server command, then the

command is ignored.

An application can provide application-specific handling by embedding the relevant page
server command element in a hyperlinked group. The page server activates the hyperlink associated

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

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

user. It can, however, be activated via a page server command embedded in a different page, if that
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the case of a form the Eutton rod ces a copy of the entire form And in
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appl i cation. 10 1.9 dpmmentfspeiogpeeni)

. top-level netpage network directory

The help menu provides a hierarchical manual on how to use the netpage system.
The document function menu includes the following functions:
20 . print a copy of a document
. print a clean copy of a form
. print the status of a document

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

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

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

30 small “yellow pages” service fee.



In a preferred enbodi ment, the netpage printer has a single button | abel ed
"Hel p". When pressed it elicits a single page of information, including:
st at us ofw@n2/m96¥ connection status of printer consumabl PET/AUB1/0IGE | evel
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The docunent function nmenu includes the followi ng functions: 20 print a
copy of a docunekbe belppagpis ebviduglsnmevapsbloif the pirten is ynablg tot rimt. du ghisieasp thea
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| ocate the desjired docunent and_ route it to the user's printer. Depending
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pages" service fee. WO 02/42955 PCT/ AU01/ 01530 -39 The help page is
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network. 2. PERSONALI ZED PUBLI CATION MODEL In the foll ow ng description,
news i s use®rding @ theyrradarcarpkinithy stated prshimpligighy (captingd jinteress praifles The advertising

perso i LOF ' | gh news is often
o %aﬁtfrlg%i Hﬁﬂééé&oﬂd@g%&m?&ﬁ&%ﬁ@c g%%s%n% agl ne news, the intended

a.
used in the te sense of "newspaper an
scope in the present context is wider. In the netpage system the editorial

content amndy t he ExivSHiAL PERSONIFagidl Of a news publication are personalized
using different ef{rec anisns. The editorial cant ent S geison | i Z‘%ﬁ
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the reader's locali and denographic. 2.1 | TORI AL PERSONAL| ZATI ON
edited by tﬁe puthisher, news stre Fe?.re aggregated eli:'t er by a news pEthsher or {)y a specialized
15 news aggregator. News publications typically correspond to traditional newspapers and
newsmagazines, while news streams can be many and varied: a “raw” news feed from a news
service, a cartoon strip, a freelance writer’s column, a friend’s bulletin board, or the reader’s own e-

mail.

The netpage publication server supports the publication of edited news publications as
20 well as the aggregation of multiple news sireams. By handling the aggregation and hence the
formatting of news streams selected directly by the reader, the server:is able to place advertising on

pages over which it otherwise has no editorial control.

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

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

25  and bound together into a single newspaper. The various members of a household typically express

their different interests and tastes by selecting different daily publications and then customizing
them.

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

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

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

publication, as is the default subset.
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In sections where it is appropriate, the reader may optionally enable collaborative
20 filtering. This is then applied to articles which have a sufficiently long lifetime. Each article which
qualifies for collaborative filtering is printed with rating buttons at the end of the article. The
buttons can provide an easy choice (e.g. “liked” and “disliked’), making it more likely that readers

will bother to rate the article.

Articles with high priorities and short lifetimes are therefore effectively considered

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

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

30 different days of the week.

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

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

the right demographics.

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

25 and preoccupations as well as likely spending patterns.

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

demographics, and the page area available for advertising.

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

section edition, each reader’s advertising proportion, and each reader’s demographic.
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information and online purchasing.” It therefore raises the intrinsic val ue
of t h@%d@équsgign@g@g@tgg and pubhshers, the preferred form of the netpage system provides some -

automated support for these negotiations, including support for automated auctions of advertising
space. Automation is particularly desirable for the placement of: advertisements which generate

small amounts of income, such as small or highly localized advertisements.

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

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

2.3 USER PROFILES

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

specific profile information, including:

. publication customizations
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global and maintained in the same way.

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

and income range.

For those users who choose to reveal personal information for advertising purposes, the
information is maintained by the relevant netpage registration server. In the absence of such
25 information, advertising can be targeted on the basis of the demographic associated with the user’s

ZIP or ZIP+4 Code.

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

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

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

may allow any number of users to use it. Each user has a single default printer (at 66), to which
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20

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

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

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

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

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

to documents etc. accessed by the user through the netpage system. It is organized as a date-ordered
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are placed on the page before the editorial content.

2.5 DOCUMENT FORMAT
Once the document is laid out, it is encoded for efficient distribution and persistent

storage on the netpage network.

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

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

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

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

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

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

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

The layout itself consists of a series of placed image and graphic objects, linked textflow
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ef ficient 208 st riboguMeENTDISTRBUNGIYEe. 5 Table 3 - net page | ayout objects

As described above, for purposes of efficient distribution and persistent storage on the

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

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

document, and document instance.

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

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

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

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

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

Once a printer has received all the objects to which its page layouts refer, the printer re-
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be used. Once a printer. has received all the objects to which its page
| ayout s refer, t}ﬁ%"’eﬁﬁ"rr Hiths printer\ientemplimernoyy dees Tl jepy tppdheoprinter will be unable to

make use of a multicast when it first occurs. The netpage publication server therefore allows
printers to submit requests for re-multicasts. When a critical number of requests is received or a

timeout occurs, the server re-multicasts the corresponding shared objects.

15 Once a document is printed, a printer can produce an exact duplicate at any time by

retrieving its page layouts and contents from the relevant page server.

2.7 ON-DEMAND DOCUMENTS
When a netpage document is requested on demand, it can be personalized and delivered

in much the same way as a periodical. However, since there is no shared content, delivery is made

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

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

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

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

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

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

server, and hides knowledge of the netpage system from Web servers.
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syst e r dmyWiehcasahanevesify that the encrypted hash constitutes the “signature” of the holder of the
private key with respect to that particular message by decrypting the encrypted hash using the
public key and verifying the hash against the message. If the signature is appended to the message,
then the recipient of the message can verify both that the message is genuine and that it has not

been altered in transit.

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

30  details and public key. Anyone who trusts the certificate authority can use the public key in the
certificate with a high degree of certainty that it is genuine. They just have to verify that the
certificate has indeed been signed by the certificate authority, whose public key is well-known.

In most transaction environments, public-key cryptography is only used to create digital
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20 The netpage registration server acts as a certificate authority for netpage printers, since it

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

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

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

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

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

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

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

3.3 NETPAGE PEN SECURITY
Each netpage pen is assigned a unique identifier at time of manufacture which is stored
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During registration, the pen transmits its pen ID to the printer, and the printer transmits the pen ID

to the netpage registration server. The server generates a session key for the printer and pen to use,

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

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

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

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

pen can decrypt the session key transmitted by the printer.

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

or to add a new pen to an existing user.

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

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

verification.

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

still not entirely immune to forgeries.

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

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

repudiate delivery.

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

impossible for the payee to repudiate.
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(i.e. the cardholder) in SET payment transactions.

2Q The netpage system uses biometrics to authenticate the user and authorize SET payments.
Because the system is pen-based, the biometric used is the user’s on-line signature, consisting of
time-varying pen position and pressure. A fingerprint biometric can also be used by designing a
fingerprint sensor into the pen, although at a higher cost. The type ‘of biometric used only affects

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

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

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

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

When the user eventually supplies the biometric to complete a payment, for example by
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bi onmet ri c whishdvoukl aﬂdm&thtsmébemesehneme) the gseamuheformoﬁmdﬁztduﬁig;tam‘mentsl me- varyi ng
pen position and pressure. A fingerprint bionetric can also be used by
designing a fingerprint sensor into the pen, although at a hi gher cost.
The type &4 bi orfaNsscTIeRsl only affects the capture of the bionmetric, not

the authori zati apn@sP@et Rq@ktstaBtpayksih @ Particular application context, the application is able
to embed a user-specific transaction ID 55 in the page. Subsequent input through the page is tagged
with the transaction ID, and the application is thereby able to establish an appropriate context for

the user’s input.

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

25 independently accumulated behavioral data.

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

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

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

user-specific state information without knowledge of the global identity of the user.
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A resource descnptlon may identify rights holders 920. The netpage system

- 20 automatically transfers copyright fees from users to rights holders when users print copyright

content.

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

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

25  cooperatively handle user interaction with the netpage system.

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

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

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

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

as an entity ceases to participate in a protocol.
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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

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

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

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

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

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

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

already knows the ID 61 of the pen from the pen connection protocol.
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20 The second page server sends the hyperlink request ID and application ID to the first

page server to obtain the corresponding user ID and printer ID 62. The first page server rejects the

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

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

25 sends the page descriptions to the requesting printer.

The hyperlink instance may include a meaningful transaction ID 535, in which case the
first page server includes the transaction ID in the message sent to the application. This allows the

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

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

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

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

allowing the application to establish a user-specific context for the hyperlink activation.
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wi th the requestAfirg anegied sbingetivity in 1B zaneiof the sigyasere fieldk theerqg:esprver Bends the

pen ID 61 and the pending strokes to the registration server 11 for verification. It also sends the

20 application ID 64 associated with the form of which the signature field is part, as well as the form
ID 56 and the current data content of the form. The registration server identifies the user
corresponding to the pen, and uses the user’s dynamic signature biometric 818 to verify the strokes
as the user’s signature. Once it has verified the signature, the registration server uses the
application ID 64 and user ID 60 to identify the user’s application-specific private signature key. It

25 then uses the key to generate a digital signature of the form data, and returns the digital signature to
the requesting page server. The page server assigns the digital signature to the signature field and

sets the associated form’s status to frozen.

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

single form to capture multiple users’ signatures.

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

Form submission occurs via a form hyperlink activation. It thus follows the protocol
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20 identify the source application, and sends the credit on to the relevant registration server 11

together with the source application ID 64, its own server ID 53, and the hyperlink request ID. The
registration server credits the corresponding application provider’s account.827. It also notifies the

application provider.

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

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

printer provider account 814.

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

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



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 1wéeor4wssification. It also sends the 20 applicaPCDAUDINIBE0
associated with the formof which the §%}gnature field is part, as well as
the formI1D 56 and the current data conte&nt of the form The registration
server identifies the user corresponding to the pen, and uses the user's
dynam ¢ sPBgnat uNETBAGEBENDESEGRIBTION verify the strokes as the user's
signature. Once it has verified. the signature, the registration server
uses the eappli mimcﬂpmufafl and user ID 60 to identify the user's

appl i cation-spe t .
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obtai ning the correspon ing certificate fromthe registration server 11.

5.6 COMM Ssriar PRMeRTtheRoTect’ ateprepgadr ke respitiodi metdt epd piece dihi insluding
paynent pf:&&é@ﬁdﬁhm@%cé@%a&@lﬁ' ?‘Hé Shefh! end Bﬁe@enl - is QEHSVAbE & @f[dg[eomgrtmdgfeees
and conmi ssions may be payable froman application provider to a

publ i dBer reptecerhdng k- t hr oughs, transactions and sales. Comm ssions on fees
and comm ssions on conm ssions nay al so be payable fromthe publisher to
the provi der of Alspemoyntddrvidin th?h‘ie\'dn)‘t@"éxsIaltn’f(:olloeefafesLEDDlSQn pflexBER 18D Theut e
a fee or r n

mer chant)%?égﬂtaazig%s%@gﬁg%dl Flglggtflieg%ép])&?fol\%e% S?a?‘%]btﬁ“&s ub IX&% 3t08%fg“% 15
from t he gpoullddorgopd hlt-atonmhvigibiditsi. der 70b to the printer provider 72. The
target application receives the hyperlink request ID fromthe page server
10 when , The pen can operate both as a normal marking ink pen and as a non-marking stylus. An

U

20 ink pen cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side
within the housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought
forward through open end 122 of the metal end piece 114, by rotation of the pen top 105.
Respective slider blocks 123 and 124 are .mounted to the ink cartridge 118 and stylus 120,
respectively. A rotatable cam barrel 125 is secured to the pen top 105 in operation and arranged to

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

30 the three states are:

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

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



the hyperlink is first activated, as described in Section 5.2. Wen the
target application needs to credit the source application provider, it
sends thavapphisshati on provider credit to the original pagkPCT/a®pvers3t oget her
with the hyperlink request ID. The page_.server uses the hyperlink request
IDto 20 identify the source applicatiéﬁ, “and sends the credit on to the
rel evant registration server 11 together with the source application ID
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plastics, 13§1q;, ﬁd&&foﬁf‘?hé LQBhS B8 PCBAEPALE f}&ounﬁ%%ﬁaﬁed'ﬂwwﬁﬁn& ﬂnfﬁ%babl e

the user to view the status LED 116 nmounted within the housing 102
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6.2 PEN CONTROLLER
The pen 101 is arranged to determine the position of its nib (stylus nib 121 or ink

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

perspective distortion observed on the imaged tag.

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

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

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

motion on the surface) and can be transmitted later.



pen 101 for good all-around visibility. The pen can operate both as a
normal marking i nk pen and as a non-nmarking stylus. An 20 ink pen
cartridgevaag42es3 h nib 119 and a styl us 120 with styl us nPoT/APM1I/@GIS80 nount ed
side by side wthin the housing 102. t1her the ink cartridge nib 119 or
the stylus nib 121 can be brought f or Wer'd t hrough open end 122 of the
netal end piece 114, by rotation of the pen top 105. Respective slider
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styl us 12@1gﬂdltfro$12tﬂxe%eseﬂé@rﬁﬁftdﬁ?c%54fgﬂcﬁéﬂié@ﬂa5 -60 A second flex PCB

129, is nounted on an el ectronics chassis 130 which sits within the
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a radio frequency chip 133, which includes an RF transmtter and RF
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I mages ontgy Bﬁtﬁ#ﬂ'%ﬂ@hﬁﬁi‘i&%o&% ‘&Y&eéonﬁmlﬁ@abioﬁ%lﬁ‘%ﬁe Thdfo EANIGET 53“%: is a
conponents on t second flex PCB pattery contacts 137 are
mount éd wimetium-peiformange baAPMEz) g@8ral- M@GB&QPWQSS(ISS connects to the
battery contacts 137 and the cam barrel 125. A three volt rechargeabl e
battery 139 si t sI'hgi pleressarhidSe ahgitah traadceiy@s components 'e(mnsvﬁiteh qohiollsat 58 r and
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for det ectl %dgc!tg? gxééergent He% B} camtebﬁ;rel 125 when either the stylus 120
or the 15%% r1dge HT871S" uS 810t vvr| ing, in order to enable a

det er rEd“ ation Oka;[ h1rena£eoge(l:lseor t%se 5 %%Da\gi?h an approxnnate resolution of 215x215 pixels (such an

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

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

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

30 event.

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

(ISM) band, and uses frequency hopping and collision detection to provide interference-free



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 slidavobt/exwks 123 and 124. Rubber grip pads 141 and l1ECT/AUelr/sawi ded
towards the end 108 of the housing 102 b assi st gripping the pen 101, and
top 105 also includes a clip 142 for cfl gﬁing the pen 101 to a 20 pocket.
6.2 PEN CONTROLLER The pen 101 is arranged to determ ne the position of its
nib (styl agmmidgeati®n. or ink cartridge nib 119) by imaging, in the infrared
spectrum an area of the surface in the vicinity of the nib. It records
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20 7. NETPAGE PRINTER DESCRIPTION

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

prints netpages on Letter/A4 sized media using duplexed 82" Memjet™ print engines 602 and 603,
as shown in Figures 12 and 12a. It uses a straight paper path with the paper 604 passing through the

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

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

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

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

and infrared inks. The cartridge also contains a micro air filter in a base molding. The micro air



131 and 143, and handl es short-range radi o communi cation via the radio
transceiver 153. It is a 15 nedium performance (--40MHz) general - pur pose
Rl SC pr oce@sp#2955he processor 145, digital transceiver coPQDAEN/EIS30
(transceiver controller 153 and basebaﬁg Circuit 154), inmge sensor
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t he surf a8 agd$03 dnta s binder gssquphly )55 Ebq prindedspage passes petgiepm ROVergsLApike véaelnt
(e.9. a cQuEesd B taORbroud @ﬁﬂ)ort roller and another movable axle with spike wheels and a

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

bracket and it is transported forward to interface with the powered axle 670 via gears by action of a

camshaft. A separate motor powers this camshaft.

The glue wheel assembly 673 consists of .a partially hollow axle 679 with a rotating

coupling for the glue supply hose 641 from the ink cartridge 627. This axle 679 connects to a glue

25  wheel, which absorbs adhesive by capillary action through radial holes. A molded housing 682
surrounds the glue wheel, with an opening at the front. Pivoting side moldings and sprung outer
doors are attached to the metal bracket and hinge out sideways when the rest of the assembly 673 is
thrust forward. This action exposes the glue wheel through the front of the molded housing 682.

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

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

into the binding assembly 605.



the tag ID of each location tag within the area of the input el enent can
directly identify the input elenent. The accel erati on neasured by the
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the 25 dug]}l be @g,l ipsqﬁus%g% g ﬁ@?m"m' ch print both sides of a sheet
ang Wt

si mul t aneousl vy, ull bleed. An integral binding
assenbly 605 ap cﬁﬂﬁmﬂ t eet,
allowing it to SEJLgcr%gédﬁﬁ% hecggg\%agﬁgsaé eet %ﬁgﬁq‘gt?etgée%@g%aﬁé@ ‘?(t?h 10%% S
creat es awikelesd netppge densd@d Lsenses B URlphitioh 6d Arcontaels) theimertihedioed FPsfG131016ne
sheet to . T. [

shoan i n Bl yis BAEEGFIR R PRed 6 AEELRERAN ARIGETHS LEBRE b o

or chdtﬁ)emdmwpasﬁ)nnamg fgemealipueposed meroprecessmnd  Fhan comtmj;largt aproyesbdrowy50

bl ack and_.infr.ared he cart S t ai air filter in
a base nofdM mmaf‘f“?emlrﬁr}(ﬁ? -1 rglwoﬁg?lg%ﬁg@} %’%ﬁ%ﬁ%ﬁ %i%'ébb S%ég filter

i nterfaces vvlth QBln i de_t he |n& \ 639. Thi
provides filtere t StHRET ZI;I Sdhg(ga%rests gaﬁﬁeveé?ﬂp 1??189%%% ¢ B?tp"}%ec?rgﬁer s
particles cbmpxesséd]mgh/t&mmt EM}mrinnéﬂge&dsnt&ﬁIér wipands, dithghtand piifiepagle SBageh agtst he
print head nozzl i

[ pQrati.n he |rf|It within the cartridge,
the oper &% Pﬁﬁ&f i#?“ﬂ% | it ) i feal e et ?%?@ PRgoR Resce} e dplenésh
the camt r?ﬂﬂ%ngﬁ@@oﬂuﬂhelﬁ@ﬁﬁtrﬂoﬂ&ﬁleh 8f Bshed sitlldadecugigycl abl e product with a
capacity printing and gl ui ng 3000 pages (1500 sheets). Referring to

Figure 12, the nIHeQhdste® PrifiEcligheRiofitfolltP 7604 L&HiroBSBE PiYeY trBmsBorP S Bdnitdd€ irdkoP
sheet di rectly fromthe nedia trarél past a paper sensor on the first print

engi ne 603S3eRHTFORECHRIY I BYmasE e hin PPy ‘i“ﬁtﬂl‘f‘elﬂlélc%’gé?rﬁﬁfhlﬁﬁé two Menj et TM
print engines 602 and 603 are nmopunted in_an sing in-line sequenti al

configuration alBidrinte caiolpghilash aaronpeish OldFH& iipare fgoboth de pragassos 0o 10

the first !h@bSPE‘QS?”@s @a?as%ﬁgh&ﬁgﬁ Qhta, BEVE E&Hedtb i Beh@Y 657 & bB&QimeTNE
position and size of

20 The processor 750, DSPs 757, and digital transceiver components (transceiver controller

753 and baseband circuit 754) are integrated in a single controller ASIC 656. Analog RF

components (RF circuit 755 and RF resonators and inductors 756) are provided in a separate RF

chip 762. The network interface module 625 is separate, since netpage printers -allow the network

connection to be factory-selected or field-selected. Flash memory 658 and the 2x256Mbit (64MB)
25 DRAM 657 is also off-chip. The print engine controllers 760 are provided in separate ASICs.

A variety of network interface modules 625 are provided, each providing a netpage
network interface 751 and optionally a local computer or network interface 752. Netpage network
Internet interfaces include POTS modems, Hybrid Fiber-Coax (HFC) cable modems, ISDN
modems, DSL modems, satellite transceivers, current and next-generation cellular telephone

30 transceivers, and wireless local loop (WLL) transceivers. Local interfaces include IEEE 1284
(parallel port), 10Base-T and 100Base-T Ethernet, USB and USB 2.0, IEEE 1394 (Firewire), and
various emerging home networking interfaces. If an Internet connection is available on the local

network, then the local network interface can be used as the netpage network interface.



paper 604 is sensed and full bleed printing commences. Fixative is printed
sinmultaneously to aid drying in the shortest possible tinme. The paper
exits thavéorsmsivenj et TM print engi ne 602 through a set oPCpawer/@d3exi t

spi ke wheels (aligned along the straiglg paper path), which act against a
rubberized roller. These spike 15 wheel's contact the wet' printed surface
and continue to feed the sheet 604 into the second Men etTM print_engine
603. Referring t'deridiRifransceryer J33 cqmpmunieaics i thedmliggmaed 0 W@H@lma%y used
dupl exed By cotlesBlepies, 8P AtedBva P B LRlidehRa Riatael indRERNRE YN HR Ind HaGical
printed page passes between a powered spi ke wheel axle 670 with a fibrous
support rGglvarbaaﬁdaralnb&ehefreqmmoaplawe willigion slefestionh ke provisia dutgriorgnee-free
monment ary .aghifkaghue wheel . The novabl e axle/glue assenbly 673 is nounted
to a metal support bracket and it is transported forward to interface with
t he powered axl 7Q. via : i afphaht \Nel§
powers\gshi S carrseﬂlgf&n\{élth% gf?%"‘z 1gg§waglg%%ﬁags 6@3 congilg%té\ %? &?Jﬁgh?(hm)
parti al | yitesfaco fipraxéaiviag date“squirted?’ dtam denices sothphs megpaige caméras. gh @r alerpptive
hose 641 . i trLd o Th I nneecl.s, u 25
wheel m%@ﬁmé‘%ghg’r glg kpég]h%gsll{s%/seg%y@%éplﬁ% S%yﬁ)gcs ?rg%a%tg?i r%(c’)'ié m?%%?a‘ﬁﬁﬁ%} ,1§l§l_y

nol ded houowifiggre6 8&pagerpeinds t he gl ue wheel, with an opening at the front.
Pivoting side noldings and sprung outer doors are attached to the netal
bracket and hi nge out sideways when the rest of the assenbly 673 is thrust
forward. Ti&® adRASIERIEATONANDPRINTINGIe wheel through the front of the nol ded

housi n@ 682.  Tediizk @} Hdth pFPSssér 130 Bad REeiAIRBARERANRE @IchB6tis\paElafRiss dne
gl ue wheel during periods of inactivity. 30 As the sheet 604 passes into

the gl ue RMESSLIKESEBS (he apEoPt¢RIE;soEwaE on 151N 796 one vertical edge on
the front side (apart fromthe first sheet of a docunent) as it is
transported dowTheidREs PhEasisripeiray Pags easeinriopond conpres tepusisrizod PAgURED 1530
-64 7.2 PROYNIGR SEDLREL R A%Jﬁ%%&ggagﬁhﬁmgéhpﬁ%p@r T 'ﬁfengfégtg\?i}p{ol fohd-

consists of a controlling processor ,, a factory-instal
fiel d-i nsbapreeanuienloBBRs srie dat rarhedDPbastedzegpsparatepagh: dhe PRRs e ajways be kept

(tran i zont.ro 7 j ot o7 (o E RF
Fesonator SE SR ket ihter BERERANG flste Ll of aghorsl heChOrkd il i 2HE
757, dupl etxasegymnlyrieade trppatentieliypaoo PSR ntiliZag omwhendaI@ing shoraddeumentory 658,

and 64MB of DRAM 657, as illustrated in Figure 14. The controlling
processor handl e¥atemmriuregivas inghe page ldeschiptionetrevousieriZed ton domprtelredobitiah bi-level

't or  ace TERL g teppthy cRPRERI WORAEHR U b SuRh el BB HBARE

print engpageimaget rollers 760. It consists of a

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

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

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

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

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

memory.

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

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

loader/formatter unit 767, and a custom interface 768 to the Memjet™ printhead 350.



10 nedi um performance general - purpose m croprocessor. The controlling
processor 750 comrunicates with the print engine controllers 760 via a

hi gh- speadosz#39a3 bus 659. The RIP DSPs rasterize . and chapA®@ssBosage
descriptions to the netpage printer's grrpressed page format. Each print
engi ne control |l er expands, dithers and'B ints page inmages to its

associ ated Menjet TM printhead 350 in real tine (i.e. at over 30 pages per
m nute). The duplheyddt enghegpntroileep qlveratcé)mir@dbbr@ffpneﬂ mtantryt Whidé ohegpagd isa
Shoet &1 MHLIANGRIS X SR ARS Bl 8RR G30 oML Rbus PR B Rial e
paper transpor and noni'to usage i n conjurc

chip 665 #&mooh DRAM (IO aad lpassetgﬁlrt@(ghahé priﬁtﬁéngmﬁhmnpoliantpepelm@rmmoeIthe bage Fidsash

65 | d h t for. bath,t d the DSPs 757,
e vt 1 ot gl st R fosti s Bhlea B BAeREBREI 1ok Bory 657 at boot
e T T ey B O 0 R SRR Sy BTR
(transéei ver co i a
si ngl e comdyeQ Ei[ﬁﬁcésﬁ@l 1546&%5%1760@14 @gx-%pre@%mmem Bla¢iREy) z&glébﬁdeﬁi& ’éﬁﬁﬂth@_'lz_h
resonat or s, i nduct or s re provided i arate chi . e
net wor k i ??‘t‘lg?’?q Je@25rad Ilaé’e%%"‘idg’gstg Bﬁa“r g H"c@eﬁié‘{) sraten b # E‘r%ar%ﬂ ?Jﬁet he

network  GQRBREShdeNthER (Re76hpmht QBMO&QEMYKGIQ &@land b&h@sﬁé’%'(@tﬂﬁ@ﬂthe %h-ﬁsa ummor y
658 and the 2x256Mdit (64NMB) M 657 |s al. so of f-chi

engi ne cofYFIOIEEPE repgtingpideys % ysin Thegspltantdi-eepl €MY. K*ﬁ%@‘?‘ detp lsd?“fﬁ%@ﬂwo rk
i nt er face APRuhRR4 84 I6R 6t ﬁﬂ'ﬁfﬁﬁg 08 the MAGETPhMhAl BSO Ga ASLRABRe bd‘fﬁ}sV\Mogt of

interface 751 and opti onal | ocal conmputer or network interface :
Net page néespolite buffgrserre eipredrm defdbehip DRAMdeheHTTbstrasdwints, thedyils rch@tmﬁlsb»éfox-COax

(HFQ) Cablle el%ﬁfﬂf % 1@\% ﬁmge rfrcfthre EPW rﬁhea& %)e 14 {h% nltltilgaraﬁﬁgffz\l/cgz&

current an nex on C tran cervers

wirel ess | ocal | nsceiver int.erfaces include I E 284
(parallel port), Wﬁ%‘ée\s%ﬁrp%nﬁ%n&l&% glgre%ﬁmg%ﬁearmng?ed RUSIERE) ncfuab@“ 2 ?bd é
1394 (Fi r ewdfigedatiomnicky aveasynchrenigadeviga stgrdddine spet makﬂﬁ)gomytcmb banasging 76@N

I nter nnect.i i.s avail able on e | ocal t wor k the | ocal

ot worl® 1 fteran B8 chfep! FasiSediy e emRiis sl s Rhs Hebat P M5 s B34 2055
PCT/ AU01/ Biad30 -65 The radi o transceiver 753 comuni cates in the

unl i censed 900MHz band normal |y used by cordl ess tel ephones, or

al ternatively i mhepéntéhgine ett@tler?76d Chltain$1llostsped processop M2 ot §makitenismeltheal
(ISM band, and uses frequency hoppi and col | i si det ec ion to pI’OVI de

i nt er f er e REE-FPUSIoN 2y g pip meS"O‘Fﬁ% |Pﬂ%‘?nﬂ&eiﬂggﬁgl"}aear oﬁ’rﬁ’F?ﬁ]n‘?iF‘P]y us

i ncor por ayes aﬁ@dﬂ&ﬂ@ggﬁ@gﬁ@%p@ﬁ@@ﬂ (I'rDA) interface for receiving
data "squi rted" from devices such as net page caneras. In an alternative

enbodiagent, the mhd$18T vétsiBss sfhiBe héthide ipRhRE, FIRCAY pHint Shahds-dadBints 30 Letter

comuni cation with suitably
pages per minute along the’long dimension of the page (117), giving a line rate of 8.8 kHz at 1600

dpi. In the 12” versions of the netpage printer, the two print engines each prints 45 Letter pages per

minute along the short dimension of the page (8%2”), giving a line rate of 10.2 kHz. These line rates

are well within the operating frequency of the Memjet™ printhead, which in the current design
25 exceeds 30 kHz.

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

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

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

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

submit the payment.



configured netpage pens. 7.2.1 RASTERI ZATI ON AND PRI NTI NG 10 Once the main
processor 750 has received and verified the docunent's page |ayouts and
page obj ax082/43965 runs the appropriate R P software on t hePOBRE076E30 The
DSPs 757 rasterize each page descriptio§ and conpress the rasterized page

i mmge. The main processor stores each” gﬁpressed page i mage in nenory. The
sinplest way to | oad- balance nultiple DSPs is to | et each DSP rasterize a
separ at e Bdge. TARPLOBPONRIAGBRAMBPIATIONkept 15 busy since an arbitrary

nunber of rasterfaeebiliegitn e lntetiteFRMEE AlustrE St OéBBction ofEbdxénts Tilked by
strategy only leads to potentially poor DSP utilization when rasterizing

P 1w
short doc GPFEREY Aoyt & crEPRIG BEvoRdicatss hrdhgiarst dpeampnt it pétiedase raliobthez ed
to a cont goepfRSRA ticBReRbndify &mmbink TaRooH BB shificd 8! Stad YonsRIFR 2B SE drel O
negligible size and which fornms part of the conpressed page inmage. 20 The
i nfrar & (abped wite rmtiple rromprands separsted ebyc lashas 4 sh gadigatingt fgag@yt aips of theg
density o f ' t . AGadddmANd
cont rol biglt)egﬁggggmtﬁl%ﬁe&sg'ggsaeh E:l% Eféﬁf&g?&‘é‘gé‘gﬁ&@gg% ?ﬁtggl%g‘%g%ﬂelﬁe 8%’” | ngdgma?,
r ast er i zafabelthasuhespomend irow, ithey ¢xpigate bave diffezepe sideraldiests. The nmmi n processor
750 passes back-to-back page images to the dupl exed print engine
control | ers 760.InEgplcation mermenyiinampertant ¢¢ dstingbd btweepsneipage dormmentssad

page 1 mag ‘ﬁetB e!fBr?ns! ggcglmen%%oﬁﬁﬁyr%tedgﬂgrﬁatﬁ%ﬁ,tﬁ v&eh%s Q&gﬁafcf(lgﬁ’tg@ \Qﬂcﬁ"% be.
printing pl i ne.” Page expansian and printing I's plpellned because It is

i mpr actQ catessed byt the @sarrto enquestefudiet NBfolmatioe voe | so@iitel Retjaig &ofmmsa dre addition to
menory. 7.2.2. PRINT E NE LER The e_expansi o nd i ntin

o1 pel 1 e BFSTHE ip PO LT RE C ST B i G ROR BB Fa by e Y fedhers s

| EEE 1394 peeidealie systemnitheedaGhfput aneshaaidalitds ashGe it motiengnifiBhetwecn idatthand

G oup 4 Faifli dec?der 764,&€ cust om Iftoner/ﬁggpositOEfuni. 765 v, £u5t0n1
tag encoddPicheponiain gepatic’ nformation: apq, dopuments, wpich depntajp, ip & SR & Pace
768 to theaditulucihttMc@sr bitheadhaStldr adlappickaidh G¥adfiAisttiedtb 3Ry be pfe-phineed

pri nt controller 360 operates in a_doub] e buffered nmanner. \Wile one

gi ne. .
page 18" potlisatits sEeh HAREEE I 2 s [fEgs SyErtising pgsters qpeoppigied iggeplic e
previ ous| ylab&aH&ehs RaGealioShe B frintbd, GolidRMVEof BRardflel saBzEfsbnt BFRUGRotnREedml Nt

engi ne control |l er pipeline, Once the paée has finished printing, the page
a

! . pe
just | oad@-RrEted nupkications They e OheRISatjer beszeperaiad an-ths-Fohy ¢ nsteage priniglingf

the pi pel kdigoRa RARESrelitsts /Gstt-siedRic-oEmenRHRE @aﬁ@%&gmw%f%%d oh &% 8y by
expands (at 764) the G oup 4 Fax-conpressed bi-level black |ayer, ang_
renders (&tetpeE)prinfes in response to user requests. Figure 48 shows a generic document 990, a generic

20 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,
variable information 995, input fields 996, :command buttons 997, draggable commands 998, and

25 hyperlinked text or hypertext links 999.

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.

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

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

server. Each customer 501 represents a particular netpage user 800 to the biller. A netpage user



bi -1 evel netpage tag |ayer according to the tag format defined in section
1.2, all in parallel. The second stage dithers (at 765) the contone CMYK

| ayer andveommsites (at 765) the bi-level black [|ayer oreTr/AUhBOISEBUl i Ng
bi -1 evel CMyK | ayer. The resultant bi-| gﬁ CWYK+lI R dot data is buffered 10
and formatted (at 767) for printing on e Menj et TM printhead 350 via a set
of line buffers. Most of these line buffers are stored in the off-chip
DRAM  The 360, 9a thexitley dansk ¢antts thetpustgingr of kaynmhter of bilkirs. | evel dot data
(including fixative) to the MenjetTM printhead 350 via the printhead
interface 768. \Wrehcetaner D1 pasi aisteryf peynwohoedbdseild Wilthe bilers Jeeinime and

uni son, s t the nchraoni.zed via a
shared |i ﬁgsjag ?100 s|a%u&§m%%§‘geéfﬁ%&q%én%?m§|°l?1 eeccr)lm?s d’f’@dl © PX%%US g{& cted via

t he external / [ nerat e the i ne nal .770, .qnto
the shared i nSé %ﬁ'r@i gbrﬂa nf acsasr?gc]latrl?g ngln ol Terc78y &% Plg fh%owglﬂ‘éee i

pr oces$or niierf duesiutecindanduz kingurt.he page expansi on and render| ng pipeline,
configuring the printhead 350 via a | owspeed serial bus 773, and

control l'ing the &bbbﬂbpayﬂﬁﬁt(ﬂos hWﬁunlﬁﬁ@ayﬂ&ltlmmbérh&ea%Z d vime of 06 paghent,he

net page pr| nt er ri.nt i ri 30 Letter ages per
it o al SRGUEHE: PETg B RoBe B R gavbant 30 neh yrtrinedd itk by BSi
8.8 kHz ah1e&ﬁﬁ(304dp| In the 12" versions of the netpage printer, the two
print engines each prints 45 Letter pages per mnute along the short

di mensi on of theWﬂagﬁe (SBT/pdyhent Ghevliod $08 id bsee, that@re3pondhe SHIHaymddtesA ddine

rates10 rF w&a within the operatin frequency of the MenjetTM pri nt head,

whi ch '*n éﬁﬂ}eé‘ﬁ‘f“ﬁ‘é? ke paymenbacqardug t fhis nognal FATRISEFS. The net page -

system provi des \% i ent necaﬁcfnl sns for the secure and _auditable deli very
ta

of invoices, ¢ BaymeR{ica payaepf; hethqd 395 igusehdhe spsrified pryppaigardys pied

Such docu raemmse p"@menﬂ 406driigl® td @B WboAMal Biotdc] bdiREBnlihd bﬂl&ﬂ/alﬁqrma&qﬁaﬁné 8hnk or
services such as electricity, gas, and tel ephone. 30 The bill can i nclude a

mechani snﬂsB‘i“UP‘h@hﬁgéi‘nd%eétmlcal%%i?’}?éﬁlﬂcafdﬁ@ user can select from
previ ously established paynent nethods or enter a new paynent card, sign
the bill, and stishil Payeenislasedipgramgs shown ioigurpé/ AUDL/ 01530 -67- 8.1
APPLI CATI ON DI AGRAM NOTATI ON Each application user interface flowis
illustrated as a collection of docunents |inked by comand arrows. A
commard® afrbw i MAYMENES USERINTEREAGE r get docunent is printed as a result of
the user pressm@lltimeyb@dele'sxpdmdamgprdmmam thait headprge prihtee os aily dbe dghgred

Some co ndu theno St5l Ieabel led with nul ti pl e commands separat ed by
sl ashes ( °§§ 5”1%&0 AgtIfSt any one of the

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

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

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

The user selects a payment card, or enters a new payment card to be used for payment,
signs the form with their netpage pen, and presses the <Pay Now> button. The user is identified by
the hetpage pen 801 they are using and the signature is verified from netpage records 818.

25 If the user clicks <Reset Form> the bill is re-printed.
When the payment is complete a Payment Receipt 508 is printed, as shown in Figure 54.

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

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

30  number of specific alternative embodiments. However, it will be appreciated by those skilled in the



speci fied conmands causes the target docunent to be printed. Al though

mul tiple coomands nay | abel the same command arrow, they typically have

di fferentw@oze9si fects. In application ternms, it is inporPE@VAUIL01530

di stingui sh between netpage docunents agg_ netpage forns. Documents contain
printed information, as well as command buttons which can be 10 pressed by
the user to request further informatjon or sone other action. Forns

addi tion fdevBRhiRldngaY 3 REmbrs ohether smbodimenss. dififesing fepn those fﬂ?ﬁ"{'}?auﬁ’ldéis‘a@e%l ch
can be fi Ivdﬂ? leé fan QMthﬁlhﬁe YSRES and TEUPY of BE PsAR ifvBRicaY RESFEIY, it w11 @@{n?de SPRH

mechani sm is also useful to distinguish between docunents whi ch
contain g é‘r@éﬂﬁ énviertiarisypetiigendsd ¢p brdivitdiie thevipicilie cxdhetimentsidascabasn thgpresent
specific r i on.
Coner o dgomeaR bl g ok hal Al g R O P A R e D
at newd sinyeeipnds odylimited ki thejatpoladeladmencount ered in public places. Forns
may al so be pre-printed, including, for exanple, subscription forns
encountered in pre-printed publications. They nay, of course, also be
generated on-the-fly by a netpage printer in response to user requests.
User-specific docunents and forns are nornmally generated on the fly by a
net page printer in response to user requests. Figure 48 shows a generic
docunment 990, a generic 20 form 991, a user-specific docunent 992, and a
user-specific form 993. Netpages which participate in a user interface flow
are further described by abstract page |ayouts. A page |ayout may contain
various kinds of elenents, each of which has a unique style to
differentiate it fromthe others. As shown in Figure 49, these include
fixed information 994, wvariable information 995, input fields 996,

command: buttons 997, draggabl e commands 998, and 25 hyperlinked text or
hypertext: |inks 999. Wien a user interface flowis broken up into nultiple
di agranms, any docunment which is duplicated is shown with dashed outlines
in all but the main diagramwhich defines it. 8.2 PAYMENTS OBJECT MODEL The
paynents object nodel revolves around a biller, custonmers, bills and bil
paynments. 30 Each biller 500 has a unique identifier and a nanme. Each
custoner 501 is related to a particular biller 500, and has an identifier
65 which is unique within the scope of the particular biller. The custoner
id 65 is the alias id for the application user 805, as allocated by a
registration server. Each custoner 501 represents a particul ar netpage
user 800 to the biller. A netpage user WO 02/42955 PCT/ AU01/ 01530 -68 800,
on the other hand, can be the custoner of any nunber of billers. Each
custonmer 501 has a history of paynment nethods 504 with the biller. The name
and description of a custoner derives fromthe details of the
correspondi ng net page user 800.




Each bill 502 is associated with one custoner and one biller, and has a
unique bill 5 nunber, a due date, and a due anobunt. Each bill paynent 503
has a uniwoezjpayirent nunber, the date and tine of the payhr€nipyo1/e158 anount
pai d, and a recei pt nunber. Each bill 2 ment 503 has associated with it a
paynment nethod 504. \When the SET payneh¥ "net hod 506 is used, the
correspondi ng SET paynent card 821 10 linked to the user is used to nmake
paynment according to the normal SET protocol. Wen the paynent card paynent
met hod 505 is used, the specified pay@PbAIM8ard is used to nmake paynent
according to the normal protocol between the biller and their acquiring
bank or institution which handles the particul ar paynent card type. The

Bill Payngnts c |A81§§th&i G §ay%{39m BiIR, fhb GifhBd ﬁQludm%%e%te%s FBAYMENTS USER
| NTERFACE A bill may be delivered to a user directly to their netpage

printer, or mayhgide!d ?sroﬁthfahﬁwgl?mﬁlﬂgmma&n Ieﬁﬁﬁ%aio 2SEqkEEpayhehty BeCal

bi |l 507 507a |ncludes a section explaining the detai arges "509 nmaki ng
up thé bbﬂll includieg easied data insligativedefemddrentithel thabithand Oﬂ@teleféa@@ refetemcpdint of| so
i ncl udes 31 Et of the 20 custonmer's previously used paynent nethods. A
typical bill 507 507a is shown in Figures 52 and 53. The user selects a
paynent card, o r t r 2 . Shans
the formwith t eé:?pfn etﬁlpigcjgellﬁ e E@ b“?g"é@‘e@[ &)Eft oﬁggeqﬁ%\%»&g%ﬁ%dlﬁgl user
i s identi fdentity bﬁthetbﬂband@tggagel pfethe &@&mg d@gceacletl\m:stb ttg bilh dhet dassing dpmime,uvteni s
verified S o ks, < Forne t-he
bill is réfagéra: il ?}1 51?69%\#&%8%?%&1 reéa\??etﬁt%hel S11](1 Csens%}gl{ emdl % rf‘étﬁtusﬁégt least's qglﬁ,é)f
printd®, ¢e cededwlataimdFi gure 54 The Bill Paynent user interface flom1|s
shown in Figure 51. CONCLUSI ON The present invention has been descri bed
with reference idBnﬁlfymgBifn&he’ eunpaidd eykitere mid frovd the3@dinativigelatapht lsgseanef pagameter
alternatiy ngb nent it wll be appreciated by those skilled
in the VEf 8 BT %ﬂ@ﬁTFﬁ%SSO -69 relevant fields that a nunber of

ot her enbodi nents, differing fromthose specifically described, wll also
fall within the spirit and scope of the present invention. Accordingly, it
wi || be upderst t e hnventlon i nt ended t mted tq the
epeci f1c embodi HEhFEURRSE R PriiHe o 26 Bt ond sBBrFrE SurgE, o gty
docungst s piyaeat 0 aabasted Withr ASI8ast @herz6AcC ef dlke BPPiMPn dhith tHd enedRARAcIadest he

identifying, in the computer system and from the zone relative to which the sensing device is

located, said at least one parameter.

3. The method of claim 2 which includes

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

coded data; and

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

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

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

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

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

when moved relative to the bill, sensing the data regarding said at least one parameter using at least



5 invention is only limted by the attached clains. WO 02/ 42955

PCT/ AU01/ 01530 -70 CLAIMS 1. A nethod of enabling paynment of bills, the
nmet hod i meOo2li2egs t he steps of providing a person with a bPCT/AToH0ABNI ng
information relating to a requested paygent, the 5 bill including coded
data indicative of an identity of the bil'l" and of at | east one reference
point of the bill; receiving, in a conputer system indicating data froma
sensi ng desmnce theagdedidatgantd reneratihe ittiel data redardityeitdowd mevetheat plagveitop dr bill; ahdhe
sensing device relative to the bill, the sensing device, when placed in an
oper ati veposi ti imerpretiag, ivthe comphier spstbih, sakiensiemgnttdiehel setlipadeivice ada trdatessiong

at least so of 10 the coded data; and identifying, in the conputer
syst em antfd pdPASt 8 PPREFELt i ng data, at |east one parameter relating to
the requested paynent. 2. The nethod of claiml1l in which said at | east one
paranmeter relating to the requested 15 paynent is associated with at |east

one zone @Qf the pill and in.which the pethod jnclydes identifying, in the
conput & 3ystem ﬁﬁm@$8ﬂ¥?ﬂ€giﬁﬂﬁﬂ?8FQH§95IFﬁmghPaﬂﬁmhﬁwgﬁﬁgﬁng device is
| ocated, said at | east one paraneter. .3. The nethod . of clajm 2 i

i ncl udes 20 recBT‘\Y}%,aHeFfOPﬁ’é‘?‘égﬁ{)‘a‘?l@?m%%#gﬁ?mﬂ’éfc tyeQfap eﬂtﬂyﬁlé\/{;éﬁalht

of .the.sensing device relative tot il the sensinagr11

e devi ce sensing
its novenent refSSEViRg PG SORPUISH ststeﬁg.gﬁt@ from ¢ sensing deyies ggarding an gty ofithea

and i dent bér¥dnghd rbghrdiRe the Qaatityest tBy BlISRe 3Biinls! AR UIcS Bbilainfy eHERita BQIrdifg e

| east partially wthin said at |east one zone, said at |east one paraneter
of the reifigaiity of thspsrsemend segsing the daayregsring the identity nf theRilusine efrleast some oft he
met hod oi Neleldidadiatangmdst eps of . providing a person with a bill containing
information relating to a requested paynent, the formincluding coded data

i ndicative of afgeh@9l, AR RAPARELRIentd g tﬁ;@eﬁﬁﬁég%mgaweniaakﬁy 6ﬁﬁ@¢e\‘§oﬂg,
in a conmputer system data from a ‘sensing device regarding sai'd at |east
one 30 pardktheidentity afthe bidlap eapsteddeER®™t of the sensing device relative to
the bill, the sensing device, when noved relative to the bill, sensing the
data regarding said at | east one paraneter using at |east WO 02/ 42955

PCT/ AU01/ 01530 -71
6. The method of claim 5 in which the coded data is also indicative of at least one parameter

15  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
20 sensing device regarding movement of the sensing device relative to the bill, the sensing device

generating data regarding its own movement relative to the bill.

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

25  respect of the action parameter.

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

from the group comprising:

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

30 original state.



sone of the coded data and generating the data regarding its own novenent
relative to the bill; and interpreting, in the conputer system said
novenent vod 0vimssensi ng device as it relates to said at PEHAUILOE30
paranmeter. 5 5. A nethod of enabling paygent of bills, the nethod including
the steps of: providing a person with a’fill including 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 containing the data
regardi ng10he iTemeihpg obinytdue o elaizesrd, 4rod 7 dewhich ghetparamgter i an@gtionipangndtére
identity Il I ... 10, the ;

| dont i e PR pel bRt Phnely R Bl RRRacBlnvid ' o BB o S raftiE person
identity abs etigederhaohdragmdndrk dyimkns bf theokndingeddyice |apd affecppeint thel cpaynent .

6. Thesmat hgd of cl a%i m>5 i.n ﬁhi'tﬁhlhet hg coded data is also indicative of at

| east One S%S P4 3R PRFatOp Assgpiatefl with & uoé”f’léﬁarﬁg?}%nt, and the nethod incl udes
receiving, in the conputer system indicating data fromthe sensing device
regarding said at | east one paraneter of the requested paynent, the

sensi ng deyi ce sensing. the .indi.cati dat.a using at |east, s of the_coded
ot 7. e medhbaeBrd b o ) i Abich bl Sutterpde d v dte SR e snp i o
system data from 20 sensin eyi ce regardi ng novenent of the, sensing
device rel ati veC?rgf“lq%eén?)‘?l?’lp?y’fmﬁ‘ég@&‘ﬁgf’ﬁ?je‘&'e‘gf{tépe'gener ating data regarding
its own novenent relative to the bill. 8 The nethod of any one of clains
2, 4 or 6 in which the paraneter is an action paraneter of the requested

payne e method j.ncluding effecting, in the. c uter system an

Dot aiCon 18 50 SeliBet §p et Biitsh ot nottist SO P PRHCT A FORPERDEPLS i o
[ R whi ch tiiterequ@bte® payRaing MR Bethed inbiﬁﬂin@@dﬂﬂﬁ@ﬁ@dibmy agﬂlbutér&ya@?,aﬁateﬁh pdrscam
the group, conprisjng: .requesting that paynment, made, eci fying a paynent
amount or h’f‘segrg?f?‘?s h@‘%’ﬁﬁ&e‘bfeﬁ 3‘1%%%1 mea@d%dg? Dimir:d %E:‘tl%ﬁ qad G/ %‘2‘@% gomputer
PCT/ AU01/ Qylsasdf) an ofefatib assbbigted A @k teft paiadheepe of clainms 3, 4 or 7 in which
the paraneter is an option paraneter of the requested paynent, the nethod

including identifying, in the conputer system that the person has entered
a hand-drawn mark by neans of the sensing device and effecting, in the

CONMpPUE 15, SYSEH) mARoORE B0 FHFACIRIEs WorivBrihReinORkl inpRRF AYREA! thell.
The nethod of claim 10 in which the option paranmeter is associated with at
| east one hagdwritien feybdstate compier t*aynent nmethod or credit card type.

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

a cardholder name, an amount paid or a card expiry date.
20
15. The method of any one of claims 3, 4 or 7 in which the parameter is an authorization
parameter of the requested payment, the method including identifying, in the computer system, that

the person has entered a handwritten signature by means of the sensing device and effecting, in the

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

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

signature is that of the person.

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

30 authorization.



10 12. The nethod of any one of clainms 3, 4 or 7 in which the paraneter is
a text paraneter of the requested paynent, the nethod incl uding

i denti f yiwgp2/i4295%8 he conputer system that the person hasPEeAEDEQS30
handwritten text data by neans of the sensing device and effecting, in the
conputer system an operation associ aléd-with the text paranmeter. 15 13.
The met hod of claim 12 which includes converting, in the conputer system
the handwitten text data to conputer text. 14. The method of claim 13 in
whi ch the text paranmeter is associated with at |east one of: a cardhol der
name, an agount Thaintktled of atyedd of ¥lpinisyl, 4 ai £whi2h intudesldneblingttieqdrsoh toapiint tiee of
clainms 3, 4 or.7 in which the paraneter is an authorization paraneter of
the requedie® 9589¥bnt, the method including identifying, in the conputer
system that the person has entered a handwitten signature by means of
the sensing device and effecting, in the conputer system an operation

associated with_the authqrizati on paraneter. 25 16. The neth of claim115
Whi ch Ehollddes Vb7 FPPeR ST antpng fic gﬁp‘ugeé%r_%s‘%‘lebwluflﬁéi““flﬁ%theg%‘qbﬁ%ﬁﬁ aPs
that of tRgd, REmhs e tihk thak iR BB isRBteaf prinkind the $8detll Aatdah el stfiReaut hori zati on
paranmeter is associated with paynent 30 authorization. W 02/42955

PCT/ AU01/ 01530 -73 18. The nethod of any one of clains 1, 4 or 5 which

includes enabling the person to print the bill on demand. 5 19. The nmethod
of anyone20f cl gh&Bnelhod4ofOblaitn M ivalichi Achiesrinding thd B&lel NRtabiol be Qibstantdalyf ace
and, at the sane tine that the bill is printed, printing the coded data on

t he surf adWisitgto apyerpgermaidedunapgyen 19 whi ch i ncl udes printing the coded
data to be substantially invisible to an average unai ded human eye. 10 21.
The méthod of claim1 or 5 which includes retaining a retrievable record of

each bill generated, the bill being retrievable using its identity as
cont ai ned 2ln it Ihe ggthed pfckaimaor ydichdngiules sotaining agisicwpbleregprf pachybilly 5

whi ch i ncloudesedins biil ddie! BGie fabR ddfndlids idén@y af Sfatairka iPitd dofed'@itNg @ m xture of
mul ti cast "and poi ntcast conmuni cations protocols. 23. The nethod of claim1

or 4 in which the sensing device contains identity data which inparts a
unique identity to the sensing device and identifies it as being associ at ed

Wi th a panbicul &he method of any one of claims 1, 4 or 5 which includes distributing a plurality of the

15  bills using a mixture of multicast and pointcast communications protocols.

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

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

20
24. The method of any one of claims 1, 4 or 5 which includes providing all required
information relating to the requested payment in the bill to eliminate the need for a separate display
device.

25 2s. The method of any one of claims 1, 4 or 5 in which the bill is printed on multiple pages

and in which the method includes binding the pages.

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

providing the person with a bill is done by sending the bill by mail.



person and in which the nmethod includes nonitoring, in the computer system
said identity. 20 24. The nethod of any one of clainms 1, 4 or 5 which

i ncl udes woovixdshg all required information relating to pPéoRAUetusst ed
paynent in the bill to elimnate the nefg for a separate display device.
25 25. The method of any one of clains™17°4 or 5 in which the bill is
printed on nmultiple pages and in which the nethod includes binding the
pages. 26. The nmethod of any of clains 1, 4 or 5 wherein: providing the
person with a bill is done by sending the bill by mail. W 02/42955

PCT/ AU01/ 21530 The'detRdd offdng onedfteiiimol, 4amy vaeeidf clains 1, 4 or 5 wherein:
a printer associated with the person is caused to print a paynent receipt
after a paynent a pliasr eafiatedwith e @@rsobis2Bused e prife taagmedt redeipt afted 4, pavdnedtei n
t he paynegt];ecei conprises coded data indicative of the identity of the
receipt. ‘@9§¥%ﬁ%ﬁ¥for enabl i ng paynent of bills, the system i ncl uding
10 a bi_ll containing information relating to a requested paynent, the bil
includiFng coded data indicative of an identity of the bill and of at |east

one reference p f t Jbill; and a conputer system for cejlvin

i ndi cati ngf? dat a Gﬁﬁgad 8‘2 » BhPP1R Lo R IIERE SRRSHRE GOTHRFisSE COdF‘é§§? "’(S‘ffég"e of
par amet er the@dentily®@tie@edelp. r equest ed paynment, the indicating data being
indicative of the identity of the bill and a position of the sensing
device relative to the bill, the sensing device 15 sensing the indicating
data using at |east some of the coded data. 30. The systemof claim29 in

whi ch saidgat | aagétefdfét cRAIAEBAyDhent SHlbAllsi he s§s@ent MEldBgUESt ed  paynment is
associated with at |east one zone of the bill. 20 31. The system of claim

29 whitoh i ncl udeilt benSsa |1I[f3rnﬂ1ﬁ31|1 @aatmfg h@ aSBiREBY pakaNdnE @hS BMSihAIBdihE Soded
novement relative to the bill usin ast sone of the coded data. 32. A

syst em f ofatpindisetivepf paideatity obthe Bill qné ot 3t rla@stsqyé tederengs e piife bills and |
containing information relating to a requested paynent, the bill including
coded 25 data PRePRYeSsygefonciving indisping iafaafiom arsersing desice & idpfibdng at
payment; ahd fe 95&%9&%1&%@ & P F10duest&L SlyYeRd tilahdcding Mhd b%ﬁﬂi}%hd’i&u@@%f e
regardlng said at | east one paraneter and regardi ng novenment of

sensi ng délgntés of dhegbilhandt 3 pesiftoninf] the sengigg fdgyice rlativgrie tthenpyll, the sensmg devwe

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

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

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

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

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

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

a bill containing information relating to a requested payment, the bill including coded

25 data indicative of at least one parameter of the requested payment; and

a computer system for receiving data from a sensing device regarding said at least one
parameter and regarding movement of the sensing device relative to the bill, and for interpreting
said movement of the sensing device as it relates to said at least one parameter, the sensing device,
when moved relative to the bill, sensing the data regarding said at least one parameter using at least

30 some of the coded data and generating the data regarding its own movement relative to the bill.



said novenent of the sensing device as it relates to said at |east one
paraneter, the sensing device, when noved relative to the bill, sensing

t he dat awegasxdsfhg said at | east one paraneter using at |papauBOosane of

t he coded data and generating the data 5%garding its own novenent relative

to the bill. WD 02/42955 PCT/ AU01/ 01530 ~-75 33. A system for enabling
paynment of bills, the systemincluding: 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 5 person and the
identity @B. the Avybtem famrmhabling payteent pf hills the sfsteaminchidthgr ecei ved data, a
requested paynent, the sensing device containing the data regarding the
identity of the atell swhndmgdodedrisianglicative ofthatidentigygditichi baly anthe | dentity of the
bill using at |east sone of the coded data. 34. The systemof claim33 in
whi ch the coded aatguics sytesofor nateivagifom obenaing ldedsd danegardidg paidentty ef tlef

the reguest ed pa nt, the er stemJtecejving.Jdndi.cati data from

the  senaPrghag) BB Meyty Gr B Bt §ha 2o LA BE i e 9 iR Rl o
paynment, aagndnkehessensingdpvice estitaiging e slatagegatiing thelidestity pjthel aérsonlimtl Sehsimp theeast
sone of the coded data. 35..The system of clai.m 33 jch includes the

sensi ng dgﬁﬁaéeéardf%éﬁl%@ﬁ‘gi%ﬁf%%@%%m% é‘?‘%‘isﬁiﬁ’nfetog mefgdemi?@ne nt relative to the
bill. 36. The system of any one of clainms 29, 32 or 34 in which said at

| east one paraneter of the requested paynent is selected fromthe group

conprising,an agtion par ter_of the requeste pa nt,. an option
paraerer St ndbe SRuBRI R Ahim Whhy 6 CoTu i PE HRE sV OF b daone
paymenip, p2@mefer an tR tdaadstedapymBntD Aeabtiipiter Gfystéh QrefeahEe Sidadtifpa M ae Fom e
The systemof claim36 jn whjch the action nmeter of the reqduglgt ed,

ar
payment | $EnSEg|qe¥Ce FPerding faltbatgrast Bne BAFFPSIE Pige reyeried payenth atd e sRRsie be
made, spe@kyivd REsigk R IRBinAIRURIg aPleast SRS dfitholiftedald. | | to an 25 ori gi nal
state. 38. The systemof claim36 in which the option paraneter is
associated wth at |east one of: cardhol der nane, paynent nethod, or
credit card type. 30 39. The systemof claim36 in which the text paraneter
i's associ 3sed WhB sptent 8R34imORayIREL inMENQ ARy 8k ARD 3Bk d8ice sbRbinf its
cardhol der name, an anount paid, or a card expiry date. 40. The system of
cl ai m¥96 mevament Felative tahe Bidk i zati on paraneter is associated with paynent
aut hori zati on.

36. The system of any one of claims 29, 32 or 34 in which said at least one parameter of the
requested payment is selected from the group comprising an action parameter of the requested
payment, an option parameter of the requested payment, a text parameter of the requested payment,

20 or an authorization parameter of the requested payment.

37. The system of claim 36 in which the action parameter of the requested payment is

selected from the group comprising:

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

25 original state.

38. The system of claim 36 in which the option parameter is associated with at least one of:

cardholder name, payment method, or credit card type.

30 39. The system of claim 36 in which the text parameter is associated with at least one of:



5 41. The system of any one of clains 31, 32 or 35 in which the sensing
device includes a marking nib. 42. The systemof claim 31 or 32 in which
t he sensiwgoze9ste contains identity data which 10 i nparPET/AUNNIIGEE
identity to the sensing device and identifies it as ,being associated with
a particular person. 43. The system of ‘any one of clains 29, 32 or 33 in
which the bill is printed on a surface and in which the systemincludes a
printer for pri atcandbolddraaine,|an apoud@naidnet.a call e4diry ddte system of claim 43 in
which the printer prints the coded data at the sane tinme as printing the
bill or paynent receipt. 45. The system of any one of clains 29, 32 or 33
in which the coded data is substantially 20 invisible. 46. The system of
claim 29 d6. 33 Whe systenmafl dadms36ain ddiichbibes athapizatiopgpiangten is assaciaed atithepaymewtr d
of each bilhlﬁgperated, each bill being retrievable by using its identity
as incl ud8¥ VK, coded data. 25 47. The systemof claim43 in which, to
cater for a bill printed on nmultiple pages, the printer includes a binder
for bifdi ng the pages.

41. The system of any one of claims 31, 32 or 35 in which the sensing device includes a
marking nib.
42, The system of claim 31 or 32 in which the sensing device contains identity data which

10 imparts a unique identity to the sensing device and identifies it as being associated with a particular

person.

43, The system of any one of claims 29, 32 or 33 in which the bill is printed on a surface and

in which the system includes a printer for printing the bill on demand.
15

44. The system of claim 43 in which the printer prints the coded data at the same time as

printing the bill or payment receipt.

45. The system of any one of claims 29, 32 or 33 in which the coded data is substantially
20 invisible.

46. The system of claim 29 or 33 which includes a database for keeping a retrievable record

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

25 47. The system of claim 43 in which, to cater for a bill printed on multiple pages, the printer

includes a binder for binding the pages.



