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the corresponding USSN when available.

Various methods, systems and apparatus relating to the present invention are disclosed in
the following co-pending applications filed by the applicant or assignee of the present invention on
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30 The disclosures of these co-pending applications are incorporated herein by cross-

reference. Each application is temporarily identified by its docket number. This will be replaced by

the corresponding USSN when available.
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the corresponding USSN when available.



relating to the purchasing transaction. Preferably, at |east one paraneter
relating to the purchasing transaction is associated wth 25 at | east one
zone of tweot/ervss and in which the nethod includes identifycCmgualioli2he
conput er systemand fromthe zone relative to which the sensing device is

| ocated, said at | east one paraneter. F’r%ferably t he net hod further

i ncludes receiving, in the conputer system data regardi ng novenent of the
sensing device relative to the form the sensing device sensing its
novenent BACKGROUND t he formusing at | east sone of the coded dat a.
Preferably al so ddige paichash! iQ‘E}piikQﬁ? catfied NGy §eYéc[l_9% itk frOR A QRN &halSy S €M

and from said novenent being at |east partially wthin said at |east one
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devi c s it rel i t bl shs@p e t he
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i ncl udi ng paneebased frsme nd ading purohagingg a potential purchaser with a form
containing information relating to a purchasing transaction, the form

i ncl udi ng coded data indicative of an identity of the form receiving, in a
comput er SUYMMARYLQF INVENHQN sensi ng device regarding an identity of the
potential purcharerprededt neeRiodipievidesinl 4l €ifst iabpechfa mérbod of Bhlink PRirchading, nbe

devi ce cont g’lé’aléﬂn {he data regarding the identity of the user and sensing

the data M¥ cgingthe steRSofii ty of the formusing at 20 | east sonme of the
coded ta; and identifying, .in the conputer system.and fromthe data
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i ndicative of at | east one paraneter of the purchasing transaction, and the
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sone of t henGQdEhdIflR and a position of the sensing device relative to the form, the sensing device,
20 when placed in an operative position relative to the form, 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

relating to the purchasing transaction.

Preferably, at least one parameter relating to the purchasing transaction is associated with
25  at least one zone of the form 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
movement of the sensing device relative to the form, the sensing device sensing its movement
relative to the form using at least some of the coded data. Preferably also the method includes

30 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 purchasing transaction.



Preferably also, the nethod includes receiving, in the conmputer system
data fromthe sensing device regarding novenent of the sensing device

rel ati ve woochAmsiorm the sensing device generating data regawiloegs20ts own
novenent relative to the form 30 Preferably, in any of these aspects, the
parameter is an action paraneter of the'garchasi ng transaction, the nethod
including effecting, in the conputer system an operation in respect of the
action par amnet efln a seddX Q&ed? Gdinvedion Atddided 2 mRShddr effeastding \onlideepuadtasiog, the
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i nvention provides a systemfor enabling online purchasing, the system
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form and m for receiving froma sensing device data
regar di ng S%n%l gps% %ﬁﬁe&?he 20 potential purchaser and the identity of the
form and for i t [ 0 ve [

transacti on, thggsqeéh%%{ngg te%%@%@ﬁ (ﬁ{fcﬁés atﬁ'etqga %geﬁaebggé gl ng ‘?%hma%nt Ity
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i nvent2@®@n wuspsomae,sthacsa/ﬁt(ﬁmaﬂd a method which utilizes one or

identifying, in the computer system and from the data regarding the identity of the

potential purchaser and the identity of the form, a purchasing transaction.

Preferably the coded data is also indicative of at least one parameter of the purchasing
transaction, and the method includes receiving, in the computer system, indicating data from the
25 sensing device regarding said at least one parameter of the purchasing transaction, the sensing

device 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 form, the sensing device

generating data regarding its own movement relative to the form.

30 Preferably, in any of these aspects, the parameter is an action parameter of the purchasing
transaction, the method including effecting, in the computer system, an operation in respect of the

action parameter.



WO 02/ 42954 -6 PCT/ AUO1 /01529 nore formnms capable of interacting wth a
conputer system Whilst the novel nethod and system of the present

i nvent i orwoag/4s4used in conjunction with a single conput aCRAGIIENS29 N a
particularly preferred formit is designed to operate over a conputer
network, such as the Internet. Physical r§,- the formis disposed on a
surface nedium of any suitable structure. However, in a preferred 5
arrangenent, t hepréferablyithe abitiop pathenobSihe purchBmingr traabacGoics saRctpdifiem the globe

| i ke which has the coded data printed on it and which allows interaction
with the COMBURF system The coded data is detectable preferably, but not
exclusively, outside.the_visible spectrum thereby epabling it to be
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t he application or purpose of the form and 10 ich visrble information
‘may be ¥ eguEshasiRgPIERT. correl ate in position with the rel evant hidden coded
data. The system al so includes a sensing device to convey data fromthe
formto the conpntacioustly sineeh theriaventions pigsidesn 3 systare for enabling pnkinepprrehasing, the
addi ti onalg ﬁ@&ﬁml in, the sensing device may take a variety of fornms but
i's prefera% y conpact and easily portable. 1n a particularly preferred 15

arrangement, the LohhiflRY |iGipatiof Rifing ¥ § burthadnEihsiMibE nd ForfiGAtIEMEE ¢ O
be able to physi%_a. y. mgtgﬁgLe&Figr?n as V\g;{(f g’s t_?) sgg?eé.ti vely enable tﬁgeI
coded dat aofedxdataindicdtive of atdeasone pardmgteriofithapiehasing transectioncand onput er syst em
The coded data then provides control information, configured such that

desi gntRi on t her @ oémpperssystemifocrgesiving date fropca sensing doviereregarging edd mbleaine

software r ' : tem: .

Tt or act i ARl B0 ropf o RS oF 3 A achRE Wik of e O, UL W il
cont ri but esidtmoveented theusersingsdesice a3 itresfatesaio paid lanleast enaparam@nthe sgnsinp dedaxied
data on th form%}s litnditcg\%iﬁée of the. identi t%dio[ the formand of at.least
one ref er HER POEAFIER R M FPiengihe LR SR SFEETHR, S &Pt PRPFHPST 8 fhes
coded dat deashiamie ofsthe noded alatavand @Enedating riberédte regaddirighies dvar mpventest ehitivé trethe
sensing.device is operative to provide data regarding its own novenent

rel ati 8™ hat formto 25 the conput er systemtogether with coded data

fromthe form | ot _anot hey arrangenent, the formincludes the coded, data
which at |east iHehifth aeet ite RPHoIHo e SEIRD i CARUPE e BEShIREGRE o
provi de, tgsttienchidmpyt er system data based on the form coded data, and

al so on data which identifies the user of the device. In a preferred
arrangenent) t hea foyf itladaipGond dAednditfi9e 6NdH iddttityS¢rakd @toh;andesi gned 30
printers to print the form Further these printers constitute or form part
of the conputer @U&ﬁ(}ﬁf@t@wﬂen@f& 8RBk R6n laQeisdptdevRe dath degardp dnideriey)6f hg
devi ce, . As indicated above, the system and nethod of the invention_ is

i deal | 90 s otk Brehpes and the, entigy 9k thotorn. Juq Top identifyingnemsaid reqepigd fafanger s

are fully jupiRgh@irafladiiohQnd SRsineieviieleomiling theiitd @Farding th idegtit) fof tm?oxfeﬂﬁm
on demand and al so for_ distributing of the forpns using a mxture o

mul ti cast mwehagsapd seasing thsritaresardipg thejdentitycef| the formyyging oy lgasy some of the coded
PCT/ AU01/ 04229 Accordingly, in a preferred form the present invention
provi des net hods and systens which use a paper and pen based interface fox
a conputer system, {iRihSaspEcVihe GsvenBony proliddy 4 'sﬁ@éiﬁ fRRAHling onfNeE purbha8iliz! ihenal
comput er systens. The advantage of paper is that it is wdely used to

di spl a§S antystemdenleflingf or mati on. Further, printed information is easier to
read than information 5 displayed on a conputer screen. Moreover, paper
does not run on déErmdnduding coded data indigative of wy idgmity of thtformiaindr obust |y accept s
coffee spills or the like and is portable and di sposable. Furthernore, the
system al | ows f o# corapwierdysiewn def raeeivingfiemirsensingydavice atagegardingen igptity, of the
atfords orgglit hhehoGSHaGhe FERG RPN RP WeniltytheRnGATRU ELeilR YRR
and nouse. e present 1 nvention therefore provides a novel system an
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Accordingly, the present invention provides a system and a method which utilizes one or
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and ot her enbodi nents of the invention will now be described, by

way of non limting exanple only, with reference to the acconpanyi ng
dr awi ngs,wpmw2meiseh: Figure 1 is a schematic of a the rel ath@anstiipifest ween a
sanpl e printed netpage and its online page 5 description; Figure 2 is a

schemati c

view of a interaction between™ 8 "net page pen, a netpage printer,

a

net page page server, and a netpage application server; Figure 3 illustrates

a col | ect infuie fokm$edppblg of mefacting withd cpmpunérasysteinn Whilsttheisoebtletiodard systemof K ;
Figure 4 is a schemat.ic view of .a high-I|eve strTc
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structure

‘bet ween a set of the tags shown in FiguEe 5a,agp a field_of view of

net page sdbisfory igdispesed;on # swriacs mpdgyn g

View stowRgnRhet, HROR is\Bspdict WalsHe® naferial 48k
pl an view show ng a rel ati onship between a set o

ARt pritgble simctue; Gtipwevey pa ge%rfa%

erl Gdhe e WiSHER thdcdded @
the tags shown in Figure
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t he four
fl owmchart

Crgéi&}gp ,E;vg%h ﬁ)g%/gciees Erﬂgrr&aﬁgn ﬁbzp udd; isgch':zisghg ﬁ)pgfa'tio}l: !oghkir;Fosz _o.T the%orm, and

Figure IS a

processi ng and “decodi n gorit

per spet® i wehich \asiblefinfarnmtibp age bp eagistenall dartcorrelate drperition withghewlevint jiddertafled
Eigure 9 is a perspective exploded view of the netpage pen shown
qg,'Figure 10 is a schematic bl ock diagramof a pen controller for

Vi ew cone;

in Figure

h i n.,Fi. 8 25 d 9 Fi ' '
the netpage pen ni%g%tghza&obgéé&% I;1ise sg:lg?dg]glc% to colngegrcﬁta njx &le?orﬁle{oﬁﬁefgc%ﬁ&!ﬁ{ he

view of a wall -

| engt h of

portion of
gl ue wheel

ure 'S a sectront
sybtem) @il fha semepintances, to torfiitgte sldikibpalfdagu rAgaib? the isensing devitamge thke a

R b AR Yo DRSS 1 S gl

det ai | ¢8 ;/drﬁﬁgeﬂfeni, R defding ddviceiidl fg@xlf:iginﬁk as aipen ahith @ desigpad foshe ablecto phisidally
engi nes of the netpage printer of Fjgures 11 a 2; Fiqure 14 is a
schemat i ¢ BrEbdke frmgis et s do splectively wahle By F%‘F’gf‘éfa f’?@qﬁ%sﬁﬁ’g@ ﬁ“r Feaf pnd
shown in RigWh@ed folthd@6mputer sySterhi DY ®dddbddts then prRRIBBEnerobinfRiatibing gordigurel
dupl exed print engine controllers and Menm et TM print heads associated, with

the print ek that desigpatjondhesced by @ USET $ASES ipgtructions to be applied to the software running on

20

25

30

the computer system or network.

The nature of the interaction between the form and the sensing device and the data that
each contributes to the computer system may vary. In one arrangement, the coded data on the form
is indicative of the identity of the form and of at least one reference point on that form. In another
embodiment, the form includes coded data which is indicative of a parameter of the form, whereas
the sensing device is operative to provide data regarding its own movement relative to that form to
the computer system together with coded data from the form. In yet another arrangement, the form
includes the coded data which at least identifies the form, and the sensing device is designed to
provide, to the computer system, data based on the form coded data, and 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
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.



Figure 16 is a schematic bl ock diagramof the print engine controller shown
in Figures 14 and 15; Figure 17 is a perspective view of a single Mem et TM
printing Woamses4 as used in, for exanple, the netpage priR@RAU@IO1FA9guUr es
10 to 12; 10 Figure 18 is a perspective_¥tem10f a small part of an array of
Menjet TM printing el enents; Figure 19 is a series of perspective views
illustrating the operating cycle of the MenjetTM printing el enent shown in
Fi gure 13; Fi guscodingly, in parefereast fora. the eipsent inventien providghmathodsf and systems

Cdih : ) it . e
et "R 1Y P RS B oSSR i My Wi
Fi gur e 23 besefiss eeh dmditional compnterf syatepen The agvanttiga of paper B$ that & i22videly wvsed to

'schematic yview of an licatio | ass. di am..Figure 25 is schemat.i ¢

Vi ow of o Al s S RrE BB, oBuiieh Bintad BlBidn F fhferd s o SHGRNOS
schemat§ c dispRyedddn & conpukrsticernMofage, papseddaeh nit 1ah a8 datthriagrcairbe 2ad i brighe 27
‘'Iis a sche ic viewof a termn el enpnt speci alj zatipn cl as i agra

i gur o 26 TEEb G BiaEs PoBEs Tlstrabo precand Fable 20 8B RO, Fybearieae

di agram Fygah el fob hﬁad&ﬁmﬂgaﬁ&haﬁmmﬁ% 1@ bdYapairéd Wiick hEHRS refibASdhness of
diagram Figure 30 i s a schematic view of a hyperlink el ement

speci al i z&xPrgssion thandnpyit xigpa compterkpyRoand anddnopsg chemat i ¢ vi ew of a

hyper|i nked group class diagram 25 Figure 32 is a schematic view of a form
cl ass di agram Frigupesenginyentign theredore PTRVidss afevst sustegh gpdimsthed for gqabling online

di agrafy FuftHhén iy e SERMARLIacchieMae. @ field el ement specialization
class diagram Figure 35 is a schematic view of a checkbox field class

di agram WO 02/.12954 PCT/ AU 01 /01529 -10 Figure 36 is a schematic view
of atext field class diagram Figure 37 is a schematic view of a signature
field class diagram Figure 38 is a flowhart of an input processing
algorithm Figure 38a is a detailed flowhart of one step of the flowchart
of Figure 38; 5 Figure 39 is a schematic view of a page server comand

el ement class diagram Figure 40 is a schematic view of a resource
description class diagram Figure 41 is a schematic view of a favorites
list class diagram Figure 42 is a schematic view of a history |list class
diagram Figure 43 is a schematic view of a subscription delivery protocol;
10 Figure 44 is a schematic view of a hyperlink request class diagram
Figure 45 is a schematic view of a hyperlink activation protocol; Figure 46
is a schematic view of a form subm ssion protocol; Figure 47 is a schematic
view of a conm ssion paynent protocol; Figure 48 is a schematic view of a
set of user interface flow docunent icons; 15 Figure 49 is a schematic view
of a set of user interface page |ayout elenment icons; Figure 50 is a
schematic view of a nerchant class diagram Figure 51 is a schematic view
of a custoner class diagram Figure 52 is a schematic view of an order
class diagram Figure 53 is a schematic view of a paynent class diagram 20
Figure 54 is a schematic view of a shipping nethod class diagram Figure 55
is a schematic view of a user interface flow for online purchasing; Figure
56 is a schematic view of a header section of a checkout page; Figure 57 is
a schematic view of a shipping address section of a checkout page; Figure
58 is a schematic view of a shipping nethod section of a checkout page; 25
Figure 59 is a schematic view of a paynent nethod section of a checkout

page,



Figure 60 is a schematic view of an itemlist section of a checkout page;
Figure 61 is a schematic view of an order confirmation section of a
checkout wages2@md WO 02/ 42954 -11 PCT/ AU01/ 01529 Fi gur(a/AWm1108528
schematic view of a footer section of a checkout page. WO 02/ 42954-

PCT/ AU01/ 01529 - 12 DETAI LED DESCRI PTI ON" 8F PREFERRED AND OTHER ENMBODI MENTS
Note: MemetTMis a trade mark of Silverbrook Research Pty Ltd, Australia.
In the preferred enbodi ment, the invention is configured to work with the
net page n@RIEFIDESCRIBTIONIOE PRAWINGS det ai | ed overvi ew of which follows. It
wi |1 be_appreci sttt M onbiifEks bTRE REHoR WiftBoWibb LeRABES 6R4kY ¥r AEPODY
all or even nost of the specific detalls and extensions discussed below in
‘rel ati on tionitingexpaple onkyy witk raferehvpty e accompanyingtdsawings, wevhiehi:bed in its nost
conplete formto reduce the need for external reference when attenpting to
under st andfigukeel ssonschamaticof\grthe felationshipr et ween acsamplopudinied meipageraid als pelinespagé

‘t he prepent chﬁ%\(&ntion operate. In brief summary, the preferred formof the
net page sysie enfpl oys a conputer interface 10 in the formof a mapped
surface, tk S, hysi r.f .wWhich ntains_references. a of
The surf aduk? T aforBE A8V S PaRicllefibel MR Buflondrh FlpRETTS nle
queri ed byageseappands hetpage applkatiup sdeves; ce. Dependi ng upon the specific

i npl enentation, the map references may be encoded visibly or invisibly, and
defi ned i Figwehillastvaas a dodection bDmapage seeveys @l prinersinenhesied vaaameywoek;ds an
unanbi guous map reference both within the map and anong different maps. The
conput er FHaremidd schamationtiew of b Niighrlowl smctabofit grivadd uregmgo and he onlhpp:de
surfaCf\0 nd .such information can be retrieved based on map references
suppl i ed Ekﬁscgpg%si ng device used with the napped surface. The information
t hus retrieved, can which are initiated by the

ke t f f i
conput er ﬁ?%?ﬁlﬁﬁpi?gﬁgq“f5@?‘@%@“@%&?&%%8&5%”%ponse to the operator's

interactiqp with the surface features..In its preferred form the net e
oyt em r eltHEREE s rum ey SROYIBRA HAIORHP ROV 36 SR PELTPER R TE¥Fe s ahd &
net pages. fitliasgaiew ¢f airRfage Shsih©ddvice i Mp ForofameiphgeR@gR,s pri nted on ordi nary
paper, but which work like interactive web pages. Information is encoded on
each page Figird\6h it AlplaniviewNsho®ing Al altérhitiva kirjenir® ¥f Shddpage tag; t he unai ded human
eye. The ink however, and thereby the coded data, can be sensed by an

opti cal8 y FiglRQ6bE aftéh el shdvahs MidldtRAshiPbdt@nekDedRe @YSIhoin iiSRiRetk6atkhisa

ot her than_ paper may be used. The_ encoded information in the preferred
enbodi nentﬁefds"fé’f'f’“i faICPRIge seRYRg davicgdn e Tormol 3 18tPags PSR i nfrared sensitive
optical sensor may be used. |If desired other wavel engths may be used or
sensi ng t USHEE §LiEs? BlaRatew phowing,in aznewrss o gine of dhepgsethaupiiy Kiguee ¢ whare

magneti c i&ﬁ&s%qhﬁm&nah%cgm&ggreferred form active buttons and
hyperli nks on each page can be clicked with the pen to request infornmation

from the meti6dis@pldnSicih SdIMingRthSfEBRERSanl Pot@tidAI MRSYmBAE ¥fthe fouflcddBRora?
enbodi nent, text witten by hand on a netpage is automatically recognized

and coferof the treshewpinFigprei%axt in t he netpage systen) allowing forms to be
filled in._In other enbodiments) signatures_ recorded on a netpage are
aut omat i cdigupe Vi flowehart of 3 @gimprge processing ppddecpding dleeriths t o be securel y

aut hori zed. :
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;



WO U2/ 2951 -13 PCT/ AU01/ 01529 As illustrated in Figure 1, a printed netpage

1 can represent a interactive formwhic
physi cal Iwp oer29she printed page, and "e
bet ween the pen and the net page system

contai ni ng nane and address fields and a

consists of graphic data 2 °~ 5 printed

h can be filled in by the user both

| ectronically", via@cCoauwisati on

ghe exanpl e shows a "Request” form
submt button. The net page

using visible ink, and coded data 3
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| e, has a zone 7 which corresponds

extent of the corresponding graphic 8. As illustrated in

‘Figure g, r&@fe et @%9&1{3?&%& @lock idphsh r«fe.glemr Bmf en\gmec&ntrauesb QU Middnjet™

Figures 8 and 9 and descri

bed In nbre detail

bel ow, "works in COﬂjUﬂCtIOﬂ

with a netppagleaqgraswmétedmfh theapyintes cenivpdler showm indigure |b4,| nting appliance for

hone, office or nobil e use.

The pen is wirel ess and comuni cates securely

with the rfguatfeispsthematic blogk diagrhmof the arigleenginel Fentioflenishgwn infFighses I4aad dfe 15
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izing wires or an infrared
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'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;



A netpage printer can be configured to support any nunber of pens, and a
pen can work with any nunber of netpage printers. In the preferred

i npl enentwiOioen295¢ach net page pen has a 20 uni que identifi @CT/Autheusehol d
may have a collection of colored netpage pens, one assigned to each nenber
of the famly. This allows each user totatntain a distinct profile with
respect to a netpage publication server or application server, assum ng

that the FpsbosRsab@Rmhtc BB ¥f MeRdidly clhiididgfspect i ve fam |y menber .
However, as expl ai ned bel ow, other neans may be used to identify a user. 25

A net pagem&%@aﬁétﬁﬁna@@vléﬁgﬁh affe NikluR1a8s M&kMAge registration server 11
and |inked to one or nore paynent card accounts. This allows e-comrerce

‘payment st uRe3sis & WoRkiardstah fip htzﬁgcegﬁh%"ﬂ gdifignnet page pen. The net page
regi stration server conpares the signature captured by the netpage pen mnth

~a pr evi ougdigird RAIiS1 &drafld HoWBRE Y Sne &bp %@ﬂo\héha&%fﬁ'g&@%@“ cate the user's
|dent|ty to an e-commerce server. G her bionetrics can al so be used to

verify g d%&éé@mﬁ‘s&ﬁﬁﬁh@ﬂe@%ﬂb‘%ﬂ%&v&% fid B%eﬂt'aﬁlgé"kﬂ?mﬁ' nger print

scanning, verified in a simlar y by t netpage registration server.

Al though g; Véﬁ?%mggscﬁ{ehﬂﬁ@{;le%YaQQJ»dr(‘!eeJesa-@rg RELGRMgmaCh as (he morni ng

newspaper out user 1 ntervention e CO | gured never to deliver

unsol i ci t?q%‘%yglklgrgg%)l{eﬁle alilvikd, Sf PF gﬁég cfaercfﬁ ntl only delivers periodicals

from subs rw se aut ori zed sour In this WO 112/ 295-1 -15
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visible t e users or eac provided with the ability to

h b f | ect
ut ot al) uameid BaskhliO B EL P Sy Al ey of e ot g

Each 9b) eGHPREk ashelfif rlgéto?gh@%ﬂﬂ&%gmahsy #ily @ Uni fied Model ing

Language ass di ag ass di agr am consi sts of a set of obj ect
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repr esent SFO%%?% élaggl g‘ktlg %e@ SIQE%%J%F%@Q (i{JZI |.e. between

i nst ances class enera cl asses, and can be
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Fi:‘a é ?(ﬂls as en%apg Vlg%n?a ?l\éla)g?rn {as% (ﬁ@éf%%l,t . . .

operatlons separ a rom ribute list by a horizontal

l'ine. Int gure!if"%% ?Ae%hgo%m aacu tclcn?e!rlcfﬁdip%(% ver, operations are never

nodel ed. BSZ0C At on T s as a I'inegoining two classes, optionally

| abel ed at ei t e h mul i of the association. The default
nultlpI|C|t?n?§f8ﬁ§&% lE er| m?&ﬂg §F%%F%s a 20 nultiplicity of "many",

i.e. zero ssQci.at i on tlonaIIy | abel ed with its nane,
and is al 568"5% #%ﬁasﬁ%nﬂpgl%%g 5a3%ymenk?s11ar$%laﬁrc? With the role of the

corregﬂynqhqgggi a&dEHMdgggwcggqgﬁgg%hwgbgg%e%l 0, 1ggr egati on associ ati on

("is-part 'of the association |line.
A I d |
o Senea vl e ML B R e 0 ™ 7

general iz 815 'gu%] 50e 15 a'schematic view of a header section of a checkout page;

G

i

Figure 57 is a schematic view of a shipping address section of a checkout page;

Figure 58 is a schematic view of a shipping method section of a checkout page;
25 Figure 59 is a schematic view of a payment method section of a checkout page;

Figure 60 is a schematic view of an item list section of a checkout page;

Figure 61 is a schematic view of an order confirmation section of a checkout page; and
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When a class diagramis broken up into nultiple diagrans, any class which
is duplicated is shown with a dashed outline in all but the main diagram
whi ch defw@eg/H42as4 It is shown with attributes only where iARCTVAUM®AS29ed. 1.1
NETPAGES 30 Net pages are the foundation gn which a netpage network is
built. They provide a paper based user fitterface to publ i shed information
and interactive services. A netpage consists of a printed page (or other
sur f ace r &iguonf2 is asclembatiy view gl e thovwr sévtion Y2 d2fkodOgage- 16 PCT/ AU 01 /01529
references to an online description of the page. The tags nmay be printed on
or into the surface of the page, may be in or on a sub-layer of the page or
may be otherw se incorporated into the page. The online page description is
mai nt ai ned persistently by a netpage page server. The page description
describes the visible layout arid content of the page, including text,
graphics and inmages. It also 5 describes the input elenents on the page,

‘i ncluding buttons, hyperlinks, and input fields. The page descriptions of

di fferent netpages may share conponents, such as an inage, although the

net pages (and the associ ated page descriptions) are visibly different. The
page description for each netpage may include references to these common
conponents. A netpage allows markings nade with a netpage pen on its
surface to be sinultaneously captured and processed by the netpage system
10 Multiple netpages can share the sane page description. However, to allow
i nput through otherw se identical pages to be distinguished, each netpage
is assigned a uni que page identifier. This page |ID has sufficient precision
to di stinguish between all net pages envi saged to be used in the environment
of use. If the environnment is small then the precision need not be as great
as where the environnment is large. 15 Each reference to the page
description is encoded in a printed tag. The tag identifies the unique page
on which it appears, and thereby indirectly identifies the page
description. In the preferred enbodinents the tag also identifies its own
position on the page. Characteristics of the tags are described in nore
detail below Tags are printed in infrared-absorptive ink on any substrate
which is infrared-reflective, 20 such as ordinary paper. Near-infrared
wavel engths are invisible to the hunman eye but are easily. sensed by a
solid-state i mage sensor with an appropriate filter. A sensor sensitive to
the relative wavel ength or wavel engt hs may be used, in which case no
filters are required. O her wavel engths may be used, with appropriate
substrates and sensors. A tag is sensed by an area i nage sensor in the

net page pen, decoded and the data 25 encoded by the tag is transmtted to
the netpage system preferably via the nearest netpage printer. The pen is
wi rel ess and conmuni cates with the netpage printer via a short-range radio
link. Tags are sufficiently small and densely arranged that the pen can
reliably imge at | east one tag even on a single click on the page. It is

i nportant that the pen recognize the tag and extract the page |ID and
position on every interaction with the page, since the interaction is
statel ess. Tags are error 30 correctably encoded to nake thempartially
tolerant to surface damage. The net page page server nmaintains a uni que page
i nstance for each printed netpage, allowng it to maintain a distinct set
of user-supplied values for input fields in the page description for each
printed netpage. WD 02/ 42954 -17 PCT/ AU01/ 01529



The rel ati onship between the page description) the page instance, and the
printed netpage is shown in Figure 4. In the preferred enbodi nent the page
i nstance we vagms¢i ated with both the netpage printer whiclPGirAtmadswt and,
i f known, the netpage user who requested jt. It is not essential to the
wor ki ng of the invention in its basic formthat the page instance be
associated with either the 5 netpage printer which printed the

correspondi ng physi cal page or the netpage user who requested it or for
whom t he REFAILED DESCRIRTION. OF RREFEBREDNGNDIOPHEREMBORIMENISt ent I n a

preferred form rReshvitRRiMIeNirideinRk bBIvEMBIoR RebdarchPiEikd] Austapear s, and
the location of 10 that tag wwthin the region. Atag nay also contain flags

‘which relate to jh@e RGLQN A8bRIMER! fie Gfivdnflot e cdrfigure®8 Wk e | REpaBd t S

&

. codewor d. BSRdA reqpess; ipfouaion tromys the MRtk A o Figng

“mul tipl e SEREROUEE|tXtoa] the dstrags susieny Aliqying forms (&9

may, for exanple, signal a tag sensing device to provide feedback

i ndi cat i vae@forked fcORPRELTYSIEES 8 Eptatatdovarview pmluicm@w&tlé will be, appreciaigd thajqot

Wi t houtg t ' | L8 it & SvedlCR6d | i@ peifid NEralihN
A net ptasget%gee Q@H%Pgﬁg%@ﬁph‘?%%sgﬁlf’ Sﬂbﬁg eauaér;l} " g’g?’lﬁvé area" PLIIEE) Wﬁtgn in the
zone of a ehtgpsiorsididcussddobebew i felatibe tathe basid syatenyHeween itheetystomlindgsciibedan its
preferred di eac C I I ' ' I, ant

St Uct ur e Y SPrn S Riale? et Vil SRk IRERHBLARR & A e |
ef fect of camgxtimwpich ticipreferrdaentiodinents fand aspests diithd presepicinwintign ppeogess. The
tags preferably tile the entire page, and are sufficiently small and

densel y ar r angedtthiaf sunimarpeie mrefierredforalof the natpage spsterh employoneonipagr anefacon a

si ngl li.ck on th age.. It. is. inmportant .that the .pen 20 recognize the
page War’i’a h}‘fotgfnf Pgﬁ P"Bﬁpeg\lsé“tf?/cel et ’aac?qyﬁlﬁalv\sll“& et Ctgcé’atea,mssr? ﬁré:"é&ts i map of
inter a;:t | Qhe susfasd lghiﬂ{aﬁﬁﬁ in 4 Eonfpufel 8 seeit. Tthe ambgdérﬁmet cant Beaquesgi bymntap;émbﬁzudﬂ ha
tag refers coincides wth an entire page,. and the_ region 1D encoded i e
Lag 15 t harBRIsEvicsr RTINS ranhe tares JgeleREaion, e THRGECSACSARE e RSP
appears. |visilly benvamm dbdasifd it A&ha8gdydRatt0lovddigGdly an tROnipEesigfacayiclde a@n
arbitrary 25 subregion of a page or other surface, For exanple, it can

coi nci de” npIRbigpRus RaRdeisrencabatinvithin the fpap andcAmang differenyAiagt, The cdmps SY¥gPon

| D camsli 1§ teoMtaind@ifdrinhiiort Bbut MaRaC b (R BlapplANdurfadel Gld tsaéh infethfafidd Xan be
contains 16 bits of tag ID east 90 bits of region 1D, and a nunber of

at | )
flag bits.reyigedriasd & Wﬁqusagprdi@ﬁ by e gensingdavigroysed yifh the mippee suaag% The ¢
tag | D sunp@fhstion th3biRiByed! Af taRE theFotn? offfidfnSAHE & ifiGIEELy he EQRFutdr SRS
can be mapped continuously w thout 30 increasing the tag I'D precision
si mpl y by andichaff efishe eneratorrie trispanse ribe ongprsor’ sTrteragtiontwithehe Bufapefesth a regi on
ID and a tag IDis nostly one of convenience. For nost purposes the
concat enat i on of Int ife preferreshaforive theo nefpager wydtemsreliesgbo kg Pyodyetioguef, tapd) bupan
Converg®@l yi . Lt Al veni j . . j g
10, 1 o colmepibii] sBBois, FRREEERL of fxl, Bl R shhiedphiled ob Bty gt
02/ 42954 _but ghielrWorl kike/ it BRGveveb pages brforh@tier is onepd@bon epolp pagsrusiag inkovhichig
trillion trillion). differ regdi ni ' Ty y
al so cont asluir)]St n&‘%@ }nﬁ' gﬁenéttﬁe%l ,a 1d§%hu91§a%re§g.i 'ﬂ(;{r% lﬁlngb&geg)e%: %g@?i{tebj {[hﬁg%de%ﬂ%tﬁ ’ucgg of
t ag types.beFonsed bgpapoptically ineagingrpenmayd wansnittpd dolthainttpagersgstent Subftratesgpeher than

encodi ng x_coordi.nate nd_anoi.her i bt vV it h .the. fi .
encodi ng yp R br?a‘fsgs: .T%F £ ncv(?/fri]‘?dlt e %g%r“é'(t:l}eé’? ég%&[%ﬁg%f) E‘e%:]mlc})tnlg P]Em&ﬂa%%bs[o%w‘: D
preci s2on imaynd o amindrared skusitive topeical jsensor s by ideé.df desired diheg waveldnpibs may be

one onbod 15 b SA0HS et peh e o5 e oot sl B S R SR R o]

tag dat a agessoredundant|y encoded using a (15, 5) Reed-Sol onon code. This
yi el ds 360 encoded bits consisting 10 of 6 codewords of 15 4-bit synbols
each. The ( 15, %) the pekferftld!fos activebaudns Sudrhyperlinks ox sach padecran be ¢lickédwlitlpehe
codeword, i.e. it is tolerant of a synbol errO{ rgte of up to 33%%e

B EREs 4P PRI FEME P

the tagp agfbddifensyRROWAH&AT b MEndS bX aCRASALE i€l Sutdiatidally @Edog@y0andPétniéttel Yo
within the tag. This ensures that a burst error &)gnrﬁl}e?ar,or affectin

el otet gpfigents.

overal | angorhanés &R DHEPSE o adtdiRRhly VifRAYalIRWEgCOERMNI& trdnfiéBions to
maxi m zing the |ikelihood that” the burst
be securely authorized.




error can be fully corrected. Any suitable error-correcting code code can
be used in place of a ( 15, 5) Reed-Sol onon code, for exanple a

Reed- Sol owor2zgf¢ with nore or | ess redundancy, with the SLRAGN/AFIf er ent
synbol and codeword sizes; another bl ock, code; or a different kind of code,
such as a 20 convolutional . code (see,” Yo exanpl e, Stephen B. W cker,
Error Control Systens for Digital Conmmunication and Storage, Prentice- HaII
199S, the contenés ilhlfstrami inFigurdhh raqirintekimctpagaor cnaeprépgntcr inesactief forne mbizh.can

1.2.3 Physi.c ruct ure resetatlon f.the tag., shown
" gur & . Al 38 1% e WG pdf o R i L PEEEY A S elichonlgfl IR
dat a ar easoibthunitinéonf bervesintthe pat argit thel aémamyabmowmaemp&l shgwel @V iRegquest! brna s

‘t he net page pen to det e n t hr ee- di nensi gnal

o 1 ent ot | GBI apE g aporeescaai b Menbmiuson e FefFiit SOTRIoR o BRPbiS B s
of the 5 ndirivited wihg Risibte iak, dnll @od deda8thrinad adabaueciial SO OV & irf3IiANIEble irfld The
reproduction, the tag is rendered at a resolution of 256x256 dots. V\en

printed atcoFependieg gagﬁé?scmml % Rotedyon dhecretpaes BeyWoRke deseribes Hieundividusl elsments 4

M At thicy tﬁe@nétg%el i1} ba&ﬂclﬁzf}eit H@é&nbés HeHRNRE shRidd Lxhy (zeﬁejdﬁtiaayu@eracﬁ% et
area" of radius dots. Since the quiet  area is also contributed by

adj acent tedgeent {ie. oy fieldyercuitton lrdb@ sxample) e alew erernelnageisyaivay te corsctly inserprey.
The tag i nglidesms néphd! G6L sstitit'Gildh &3 forxaiah hé By

sensin dei\?flls ceto 02 ﬁ4§954pﬁ{f9 %S 9 Ug%g rk|0n+|t7| a a’é‘le%%eé@(tlst!t&h}ele
tag. rspatipl extent gbthe corragpanding goapbizdse it is rotationally invariant and
because a sinple correction of its aspect ratio renoves nost of the effects
of perspective disillwstritethin Beure2j thetrgtpagmpexi0d, 4 grefdrted\iorm bewkiem & shgwddwi ce’
to determ PP t f U w
of the sen}g%mgshﬁ orl en{mr%bl%gﬁh g@?{sde?@ seg&@ dé&[es f Co&e‘i&ga ongﬂ] aenétBagE %%n%?‘

ori entati dfl, ﬁohtenﬁt-pumsqle;tpmmagtapplgmesfoiBoraé Iodiﬁeetdtencﬁ)dagsmg"hdam Bavitetess

infer an ag si.qnal ive transform 1 a
hence an }cgﬁr anumf oo sec &e“ﬁ@’l ﬁé‘?t% sli’rfnt' Y125 Shos st r§ P hﬁbg‘f i&%éuet%g(ae
rel atiie tpantrmy Bcemectedkld tHeasygein @tilrzingt wrrexsoxaare mfmchdntﬂaajsmitm,laauhgfght Goth

| mprove t to noi se. The overall tag shape is circular. This
support s, ai[ﬁﬁlﬁ'é‘éets IB‘EtH%? i ngs, optimal tag 10 packing on an irregul ar

triangul ar grld uch as is r ired . to l e an .arbitrary nar
surface. The tagd ‘ifpagﬁé’ﬁﬁ\?éggyﬁ‘eprﬁfefrﬁqé‘gﬂ‘ %ftwr}’r‘ a%@‘%’éé“ ’f‘c’“’ﬁgﬁﬁ%llﬂj‘%
havi ng n apedsd iiedre Rtailobhdes, fs' 4R o Td@11\le9fpdi‘ioHMallyﬂ§r @A Sdekfifld,’ pekddnalized
conbination with the cjircular detection ring this makes a circular

ar r angenerfPVSRAPESL BAGIFES, FREIREh brofBues @“doﬁq“?frﬁ\‘Phcaﬂ@n% RBaknted afhigh qualitg as ¢ o
nmexi mzg i 1ht%ra§€1‘zeﬁwt;ﬁg&hUﬂlﬁ&6h ﬂk&nél%oﬁnﬁﬂ&e&ﬂ@lﬁ?ggetﬁﬁn%r P BpliaBSIFRich 15h be)

the formof an area unded t wo radi al [ines , .a_radially inner
arc 514 anf@r gamgle ypmvloawf%adlefﬁat 97 areadiqre, g BlermnE e ds Hrsheqapyid such as

di mensi on jgf, WBerdQkiRhdhl néa@QQréﬁEﬂastQMe lo n€h® HeHRLnSIE siofk of dcparlblRS for ble d%y kts
inner arc 514), is at least equal to this m ni numdi nension. The radi al

hei ght of %‘Wé%ﬁ@éa@%@’ ideskiapypgytabls andminigune yersiophi num di nensi on. Each
4-bit data synbol is represented by an array 518 of 2x2 wedges 510, as best
shown in Figure Netpages prinied aiheir paint of sensumpligssiombing thepape-offuse plpaperywith the
codewopgls hdfindlssQF Ricetbiivlly b ih@MEncORARRL I C symbol Tings 18a to 18d,

shown in Figure 5) Iin interleaved fashion as shown in Figures 49 to 51.

Symbol's of Tirst AL Qu&n‘inmi a@ezwe%tpig%gé?ﬁn% rdils 'm@h@ctaaédtcﬁfan@& ??‘mﬂeﬁ'

circul ar progression aroun t hée I nter eaV|ng I'S designe
maxi m ze t r v Etpb | Qi IF i 3 25 [synmfol s of b
sane code q P NaeMEN f D D thdir data synb: S
may be uti AbH h sifdflll Bhid @t E D ne ghapq and/ of

h

-

ar rangementllidil ¢ S ol




each tag are nor essential to the working of the invention. It is nerely
necessary that each tag encode sufficient information for the intended use.
The use ovowmedasdlancy in the tag is preferred 30 but, at RGE/AHI0ESDevel ,
not truly essential to the working of the invention. As such other tag
arrangenents may be utilized. Exanples of other tag structures are
described in US Patents 5,625,412, 5,661,506, 5,477,012 and 5, 852,434, and
PCT appl i qaalitppril®@g/is madtme afferdablha¢o camsumers. dn g predaried dérmua incthagepeblication

i ncorporated herei.n by reference. . 42954. - 2 / 152 n
order to- LEpIEE Sl RiEREy el Fneas Nl gt S5 A
sensi ng deuges eprinteld €in Sfall Solog oflehuoitic @idas) douhibtoglthe fob essyenavigatiansid contforatile r e
‘tag inits fjeld of viewno matter where in the region or at what
orientati ﬁ“dfhﬁ% sensing device is positioned. The required di ameter of the

field view of the sensing devjce is therefqre a_fungti of the sj and
*spaci n@ of the p%sqetpﬁgeﬂggﬁ?ﬁeﬁblo‘és 'S’P Sroing ava ‘lgﬁaf)é‘f’a‘fbﬁ%gﬁ‘f‘?‘i‘ieﬁﬁ‘f??ﬁi é‘éﬁ? er
of the serRgQicefid Hlaflatd t095Wof BouldHoRisNE theVinfifed IS8fes! AtiScablenddemdrvite offering
equi lateral triangular grid, as shown in_Figure

( ) g 6. 1.2.4 Tag | mage
Processi n@refbrnddrteraptageernis alraagdyianailzblese 3X% oF thags- Ehwea@é%aﬁﬂﬁg cap also eregpt
figure 5 R&M Q6w LoRecAom R dilledfith EheSUdRvaS t8 %I&@Q%ﬁ%muhﬁy%?%%.' n
Figure 7. Wiile a captured inmage Is berng acquired from 10 the inmage
sensor, t Hedegdsrtherinetpagengistenr cathbe phnkipd ysingdeiting, Geaepmeatinkies)and iaser peiptesss  of
the rapge ahﬁodgﬂetﬁe %Eé?fng ’\»gﬁso e R sowhy afi® WAl dniford BE 1608REptable £ 2
image I's then threshol ded and segnented i nto connected pixel regions (i.e.
shapes 23)xofsameP9pointIHajpavs Inthes lembpdiments, thameitpage systeapis besied ontazpyivatginjeanet.

comput od. ARG ARREAR e A u8hGR 0l RIRETLE s e 0o BR0REOk B Alps

and t hese dpvicyisubh at b ptilter. basi s for subsequently locating target strictures.
Central shape nonents are by their nature invariant of position, and can be
easi |y made i nvaNetpape pnblistion servexs péoh theatetmganetworkt at icanfiguied o delivgr pamtg et

structyge 15.is the first to be located (at 26). .Arin as _t he advant age
of " ber 18 Ry bl Pnheg prpre sBrediol Pl YelPend AoRRIARLIL,,
aspect - norsabsciiding Gegpage pririters i viN pointoaRing zind gmeldcdtind Apana prowesls. SPerdOnglized t S
second-order.. mpnents_are, nqr.nal i zed the . 20. ] iS easy to recogni ze even
if the per@[ﬂ%‘@f‘??ﬁéredﬁléef‘éﬂat“ﬁéw LY iﬂﬁi‘%‘é}ﬁ@“%ﬁﬁﬂrﬂf?@ﬂ% ori gi nal aspect
and rotation 27 %get her , rovigéca a usef ul ag r oxi mati on. of th(g Bersagect've
transform The aRi"SPAg RfEtersen f(t?lﬁ_é“rf ‘9 PPFE AR BoiRENS 3Rd, ¢ BEP PR VORK) |
Mat chi ng Ryifc afO0sunber P mwagiagpr_mf@s.rm NBe PrefdfedBinpRaihtaiish, lochemeiigs paPBasa
rmrrengf and rotation-nornmalizing the resultin ments. Once iIts
second@®r d@fquﬁiﬂ?ﬁ%ﬁ‘f‘g- 4 hausglnldgay Bag a_t‘}‘?He%‘?P Qf? 9%2{16%6 8%1‘§'r pay aF%@G@Fﬂ eAghy
Note 25 t RAdmURPSE thd kdndiyOTHS AIIGWRTEREH udeSto'RAnthih AdistRctPrSmE i Yab&tt tdendipile
possi ble orientations of the axis. The shape is_deliberately skewed to one
si de to meRBlgaHPY spRYets P RRPLCAiNCseRY S oAsE RIS jthat tBe 3FYigped derjipoalyt yed by the
rotati on- NEGAEVe Z8mily) SefbérS HoRE 68! asttixpRined belBAS oh&0mbAS ntaly ' uSed to identify a_
normal i zati ons appli‘ed, since the perspective distortion can hide the "axis
target's 8¢, The axis target's original rotation provides a useful
approxi mation of the tag's rotation due to pen yaw 29. 30 The four
perspefRi ve t ar gbtnetnagypInfes glsg pe speistarerbwith d metpaeeresistntion serverdd agdinkeddp
estimates Qb Jheyd Barht LA Blnfts. AU UNORY RBRGRrR Pafrhibthd 1o RSP hch&zed
relationships to thu rong ang axis targets, the aspect and rotation of the
ring, and using thometpagsnpenf Thiaetpagesregivmationi saxyen eapraeaisthe yigngpe ydapigred Hy the
rn;) Prg nts S ng;rg?ﬂahgg&f WiPa bﬁvi%ﬁ]s(f}h reﬁﬂ?epe% s?gngRng? Qltioiﬂiné-‘n & alItltfb?ﬁiEaté Y g&g’s ?chgy 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



WO 02/ 42954 -21 PCT/ AU01/ 01529 normalized the circul ar perspective targets
are easy to recognize, and the target closest to each estinmated position is
t aken as WOmaHz4s4 The original centroids of the four persg¥diANE/MERIget s
are then taken to be the perspective-disjorted corners 31 of a square of
known size in tag space, and an ei ght-def#'ee- of freedom perspective
transform33 is inferred (at 32) based on solving the well 5 understood
equat i ons respecitthegetpdge pioter istwdiks p doemahiheiomagarilsaceamt pbichts yisibledo pmyejunk

Thasi s, bier 5H ERRETE)ctepfln e & ABANaRR:E Ay RD, MR G MEBRTRE

UCB/ CSD 8ddé 6iisibleine o818, usthleorcench anérsmay bevipravidedr witln elice ability nto caxposeatheid by
‘cross-refer.ence). The, inferred tag-space t.0 inmage- ce per.spective ;.
transf or mpﬂgg@)eta PEsy ‘gfréciﬁf éﬂaygﬁ)sugl‘ﬁaye%fcsﬁfe‘ﬁ' rvﬂ]l’%sg%t ‘éfe'giﬂibﬁ%sf"f’i%‘&f‘ Rkt ag

space i85t gndilmage space where 'the real -val ued position is used to
‘bilinearly interpolate (at 36) the four relevant adjacent pixels in the
i nput inage. The previously conputed i nage threshold 21 is used to

t hreshol d 1 he r eNEtRAGE®SYSTEA WReHITReTORNAl bit value 37. Once all 360 data

bits 37 have be ' ' | S j §§ﬂl nmon
codewords is deg%%fg%h% g{}ﬁ%; ﬂtt%@%tgﬁgxgﬁa?%?gd%%lggﬁ %fgbh%&gg& ]tiaélg{? aggéo e
bits in tclas diagrai. Notless dizgtant éomsists b woetcof Dpjebotlasses engested| ydelatiorshiga wod d
order, 50 1038 8 AISBE SBL Srel ALICRIT Dok U5 iBHL SRVEALUNELDE. UWdeoBATRLA O
process. mentioned apove. the ysical fag structure orf encodi ng system
i s not1@sgepresents domet kiad i ofvehitionshipa betweth @bjeptlay $e.c Bdtwesnr ansgeces ndfscladseseak h
tag may be used. .It will be understqod that .the ..process for recognizi.ng
and dec odi%‘iﬁe@%“?"affmt??aﬁg“a! 8{;?58?’rarng\ﬁém:bﬁe“nﬁ?§%}3°de Hﬁgﬁe@ﬁﬂgﬁ% NdE B {;iﬁsé 50
physi cal shdught dfra€ tifset dfalltobficaod tHahdlas ydid e fisd I8 édla femeraligation dfieliss B, eea Bois Ng

t he data. Thel ri rl% t?rget 15 is only sought in a subarea of the inage whose
rel ati onsHiPPY 8 5458 of Page guarantees that the ring, if found, is part of a

conplete tag. If_a. c |ete tag i s not und, and successful ly decoded, then

no pen position Ea‘ih§?¥gl§dll"ﬁ’€ﬂasfao‘re“?‘?gge '_@E“g?cg‘ﬁ‘_t‘hﬁ‘f’é?ﬂ@“_ ?'%ﬁssa &guapga fst o

pr ocesss NGhPsthited bFltht R, kdparatddGromilihe inkRé by h Bbrskofal Mhe? WadlPlst ofthe operations

alternative strategy involves 25 seeki nngR another tag in the current |rr_age.
e

The obt ai iédhe glgsse sgparatedoiremthe; agiutg Hethy 3 Yordgonial ling. dg;ths class fliagrams, yhic
tag and thenf@dolveRR, dpbralif atsbvif hélefedt he region. An accurate position 35
of the pen nib in theregion, as well as the overall orientation 35 of the

pen, is then infghlgdclatibn Adralh Q0L URE jBIRIE RES Cla¥Rs,! SpRBRAIG IMBRA £LRERG\GRE On
the tag and the known spatial relationsShi p between the pen's physical axis

and the 30vigetie sndjplicity pf te pssociation. Sheiefatvaultiplicity4¢ oms. Aucsigrds(Tindicaigg 2
structage bghic ﬁfg abee e de%k p{a&d Eta&#afigclcﬁWo thiti&%yllzﬁfeleh'wjiﬂh'}@%aﬂfa, and

pl anar surfac rrregular tilings of non-planar surfaces. Regul ar
tilings ariealsooptidoallylabeled ht cithorseridovith the role gi3he 2puesgomilingxciasp@ gneo tagiondo

indicates an aggregation association (“is-part-of’), and is drawn at the aggregator end of the

o

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



non- pl anar surfaces. In the nore usual case of planar surfaces where
regular tilings of tags are possible, i.e. surfaces such as sheets of paper
and the IWQe24164e efficient tag structures can be used wRCTIAE@PIRPt t he
regul ar nature of the tiling. An alternajjve tag structure nore suited to a
regular tiling is shown in Figure 6a. The5 alternative tag 4 is square and
has four perspective targets 17. It is simlar in structure to tags

descr i bed réfgreies medri ondihe ddscription OBthephgenThe@gslidaythe phinedioagr inapthe siefats ofsthext vy
4-bit Reed-Sol onopn,synmbol s .47, for a total of 240 bits. The. t represents
each one BES T8V B8 gt Ofen subrles e Pusecr By O e RS BEamerE e g e Bhee. The
COrr espon@nling shgt desthiptidicis Sp@tiihatepdrast@tly yar wetfags paradrvt0 The padealediption
*bet ween a%]#ac,gnt tag gs shown in Fi gures 6b and 6¢. Figure 6b shows a
square ti [9P%¢H ‘b"fthie’siﬁ%eg yawdnd (rentens of She pagBOREIIHgE Aexhi gieaciaad dmages-t aksp
193, W Claedthibds tﬁ@ﬁ@uﬁa&najt@apﬂﬂabgﬁepfncmmg bitihs, KypSiinks, 85 RPARIR. BIRUALE
‘tiling of nine tags, containing all one bits for 'illustration purposes.

Usi ng a ( dessriptionsé differsnt perpages gidp phare compiopentsy suchzag ag dmageqplthonghihe netpages
encoded t r : Y oY 3 i

pati al 1y Gt Ry RSFAAPpRRIEERIS S vy [k THE Uk Bediphoh Rieslobiiake &
16- bi t t agnayDneludeprefesgnses tchihsseadommmen compewsintsn Al Metpage wHows maekings nde svithThe
dat a- bear i [ i

et gnbor o "afetel ot Bl D fohniafeciay A b RGLco R BY B RebMB b o
t ar get Thi s al VA I I I . e r.ef .

dot ot on of t n B Rl 115 BB SRElEk ek BRC BB UE ELAL7 il g

pr ocessi n@therwise aldsticak paes ¢o bd didtinguished; teacinnetpage 4s adsigua] a waitjie pdge idendifigt i on
t hat st epsw26.an 0 28.are omtted. .Alth h the.tag may contain an ..

or | ent at | cmrhagt 10 2% SafbS el aithbg yectau bR o oMkl 18 o fhea i

ori ent at i eiesenofrodrsmt bfage s I€ thetehviconirend ik emalbtherothe pietisiod naddsmt po&Jrddk s Where
enbed orientation dg\t in the tag data. For exanple, the four codewords can
be arrangetf CETIHA ‘éiir ®tag orientation contains one codeword placed at

t hat ientatio s shown in Figyre.6d, where each s ol .1s |labelled with
25t helSunber of B Se/REGHEF faed SEsFriie if FREOfSR ArRITHEI g, TBS p FORGS th
t he codewmnilué Hagd on hithdie apstiantg ahd) eHerebP Afdietily Wentilfs Gl PEpeOREcriplid VI tHe at
each orientatiaon. l}%ﬁph codeword can _?i ther contain a single bit |ndicating
whet her i tPryteTadRmbodimants the EARcy§9, Identilipsyts pvR BOSItiRR Qmaihe mesenfharpcterstievelite i t
i's. The | ajdsafe RRRIbEAHIMABIethilBelddlvant age that if, say, the data content of
only one codeword is required, then at nost two codewords need to be
decoded to obt aiPagshfe sieRdd BAnfRbRabsdPiivdlink o Biy Bfbskhte WhRASs infrafelPefleBieON
IDis not expected to change within a stroke and_is thus only decoded at
the st4lft sueh 25 adinarepapesy Nepminfared waieengiisyare Huisiblel e hupameys bt e ey t ag
>D i's thenegleshy %céouﬁktafehﬁfa%@geﬁsqr%ﬁ% Appfopkigke dhiePA dnsbRndERSH e fevivee
changes slowy and predictably wthin a stroke) only one codeword typically
needs to beavelersshetwpvelenpthy may betusqds inpwhish pase np Siligrsprereqeregdi Phepuavelragths ve
targets alrﬁag,q,%tugﬁ with SpprOsiafAdindifted afd) e%.&ﬁs.df'ita WD 02/ 42954 -23 .
PCT/ AU01/ 01529 representation bei ng seT registering. In this case each bit

val ue (or multi-Ri ‘ Vpi.C t e 1
i.e. no_bit val ug l{a%\{?g%frgéeqsgﬁtagd&%ayﬂyﬁg Sg g{aﬁ’(s:g@o gggp%hﬁé%?gdh&erﬁguygg
that t#fe caecdedby theitag isdtanspitted todthe vetpagn dystdny Preferablyyia the neprastinetpagd printer.

reliably i ' .shect i [ rii 6 -
ubsequontis e i S8 dnh bSmAGHERASLin etk bk AEA BEESMn Mo ok Togy
be det ect edk suffaciéntlyzmall abddensgly agamedihat the pen amrrelpblyt immape atdendt dreespeevenist be
redundant | y.enc d to allqw teliabl tection.. The overhead of su

rar Kor - par SRR Op R i B ibdcBR BocthE 55 0By B8 12 L PERE B} ot omg, .
One such gwohitine onssysrydintesactios iwithothe chage, \sirick ahis inperaction is etasdldsy €T4g® agy eflor-

-verti to represen ifferent glyphs.and hence different nulti-bit val ues
(see Anot 50?8‘:2%&%?{58{1/?’%8%% E’F‘i“é’ﬂ{“\{‘ﬁ%@%ﬂ rﬁuﬁgcfdgﬁ’)a.ge'lo 1.2.6 Tag Map
Decoding a tag results in a region.m.a taqgq )D,_and a tag-relativ en
“transform Befor iﬁ‘i AP3ss Pt S%fg‘if ‘P’f‘l‘g}af“éd‘ }“ﬂ?‘g& Page HaRee %%a?af’kb rli’“Etﬁﬁ "g@age’
transl at echllowing ie rddoih 4t dstiheGet dfaiRerwupplied vhlnes forigadicldgh M8 pajddesdriptiah i on
of the ta vm'tlrllin tcpe regi on nust be known. This is given by a tag map, a
functi on Wi ¥fi ﬂ‘é‘b‘% ‘éeél??ﬁ'tag IDin a tagged region to a correspondi ng

| ocation. The tag map 15 class diagramis shown in Figure 22, as part of

t he netpage printer class diagram A tag map reflects the scheme used to
tile the surface region with tags, and this can vary according to surface
type. When nmultiple tagged regions share the sanme tiling schene and the
sane




tag nunbering schene, they can also share the sane tag map. The tag map for
a region nust be retrievable via the region >D. Thus, given a region )D, a
20 tag >wand4zspen transform the tag map can be retri evd€T/AWE/0%Y ) D can
be translated into an absolute tag | ocation within the region, and the

tag-rel ative pen | ocation can be added “tld 1 he tag location to yield an

absolute pen location within the region. 1.2.7 Taggi ng Schenes Two di stinct
surface codi ng shiasesomhip befweemthe pagetdesdoiptitn, die papé mbtaneeartdiiee pringedstetpage ur e

25 describedq earlier in this section, The preferr.ed codi ng sch S

"| ocat i on’§ HFMER :Feﬁﬁj“e fl'alttﬂsd’%gregelr‘}"ggwocmng@dé%gﬁe IAenge fse?sg%ﬁlaﬁ?ﬁg%g?tﬁghe
schene us@gtpaglirate whithipgiatell AGind] i BSownl\the ePhgeniter Wish reqidsted itt Bk woadsaitial a
‘tag ) D which, when %{ran_sl at,ed,t_hrouigg thts tﬁ\g maE assolgzi at ed \ﬁn t'HmeetEeth
tagged red e working ofdhe;inyention n its,Rpsic dormy tha{hgpage Mstaper-be aSBACKIFC Wfgeither the
tag-relmt 'nH@a%e%ﬁ\iér Whichlprinka ttreedamb@oacﬁﬂge%hyrsi@altphg&ortta@ndmahsee Whb @equibstdddt t he
| ocation of ‘the pen within the region. 30 This in turn is used to determ ne
t he | ocat iopfergthomike prgp waepitedse t o a user interface el ement 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

el enent i 9.2 dentNETPAGE TiAG8at i on-i ndicating tags therefore trivially support
the capture of an absolute pen path in the zone of a particular user

i nterface 1.2.W0 (ObdglRataiC&MTENRAUOL/ 01529 -24 el enent. An object-indicating
tag contains a tRQG drlleMtl folinFaliPhl idéntifiRTkd ©ki6S iPwMSIETt apptafll {AGR: BERAIGRGE | N
the page description associated wth the regron, Al the tags in the zone
of t helQusdhat tag: veigtiim the regietheniag imag gisp contpin dlagsswhich rlate tothe regfos#g Atwholegikita g
themall 'tﬂeeag.' 6l orPike e HRE Haf, Rr bﬁﬂlgﬁ, Is134 12502 RdriSimg @0Vi6S bo frBHliE Rbdtagk
tags do not, here?ore, stpport "the capture of an absolute pen path. They
do, howevdndicativg pba functien sapriatedewith the immiedinte\azeand thetag hwitlgyt the sepsing dewiee
position D] i q C e I f

Pho. di opl JA0RE fShebt B REHRRATBERE Lt bR 1B el IRRRREND
can be unadnttivguca’SLEDMdeerimthasshe of\ hypedinkher taggi ng schene, the tags
function in cooperation with associated visual 10 elenents on the netpage
as usetsint er act Aveilkbement dedrly dxplained belewy inciopreferred embadimgrit.feacin tag goitaine d
page usi ng an propri ate sensi evice.in..order for g tay.. d
by t he se%’gi'ﬁaﬁﬁger\% SRZEh e aqglé:pfﬁ Sheh, léigrlgl‘saﬁlor‘ligteeaiogl’ l?eag‘glﬁét?a# sgség ﬁ{rilI

t he net pagsiniyigihgthe dffcdt DOARIMEAD blidePAFEhORBERE [BF b fensing fpeacessd The tags
enbodi ment o docunent. and page desgcription.cl di.agram i own in 15
i gures. 29TraRAe i ehe Fiee et gereity SoRCamigentely A8k Bl VB chnc
| evel s. Atrelidbly ik atlh&kt éiettag evedl od heingleCdlioe oh the3Pagaak i ifpaetadr thhi thalpen
structé e whose term nal. el enents 839 are associ a eﬁl W th .conti\lent %%ec.ts
840 s decqspize thrppage(!D and Rositiop on every; IRierastion Wﬁéé oBFESC P18 0p (MCTRHOR P he
docunent igadledsnted on a printer with a particul ar page size and accordi ng
to a particular user's scale factor 20 preference, the docunent is

pagi nated and ot feq Wefefred ONBOUIMER, thdr@piBR I WElcH StagiréTalk ceinCiaEWith MPhtimipage,i N

sonme cases be associated with content ohjects which are different from
those asso¥fdhereeignlR enqedsd ip dhs g3 HETERYe SEIORYHYS %‘I%bﬁ@rﬂ%‘? ‘ﬁ%é’f fhecRpea Ly

where the GRBE 8RtadRipesit Sn diRr Sh¥ddméd, Meadgiofras Whidh h LR fdr&hHRGA aatitrdy
docunent and page 1s al so descri bed separatel to allow input captured

: ely, 10, . C
t hr oug®d a yyhregior of &magmeferths suelpre cF@ snample.jecansoprife videha repe of yn fieraStvRE put
captured t{g,048hn QhlkfCase the region ID can directly identify the interactive element.

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

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

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

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

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



25 instances of the sanme page description. The presence of the nost
abstract docunent description on the page server allows a user to request a
copy of avdeoeurmsnt wi thout being forced to accept the sourrcg/Alyawngat’ s
specific format. The user may be requestjng a copy through a printer with a
di fferent page size, for exanple. Convér$Stly, the presence of the formatted
docunent description on the page server allows the page 30 server to

ef fi ci ent Ibjt regibe MPralows 28 (-a0% i ;s thomsand péltion aillion) differettertgipage beluniquely
formatted, dog t 834 consists of .3 set. of formatted page descriptions.>5,
cach of -wifeEH Resciey §F0 St wp ituRtionand feriim oey BY BRedivE Bl of

f ormat t ed 18 ®p@NFor@&mPles R dgic meX b Akgddl witD i 8 oPfagé BitoBiag & codtdiated @hd nes
‘the active area of input elenents such as hyperlinks_and WO 02/ 42954 - 25
i nput fi el@pthersetrmigysayad¥isotha figtoqngedine ¥ prdrdipates. &3vill g apprerafad theregign ID
format tg2d (4P s pre&ididn nhdy BeOMSk TrlePthad jSftdeRibBR @6penitif FAIRS et BOnmERGH Of
whi ch corresponds to a _page description g of the formatted docunent. Each
page i nst afkich thatystgmswillibsaseds si ngl e uni que printed netpage 1, and records
the page ID 50 of 5 the netpage. A page instance is not part of a docunent
instance if it represents a copy of a page requested in isolation. A page

i nstance deh3i stEa®Pata Bagodingt er mi nal el enent i nstances 832. An el enent

i nstance only exin®hé emnbodiiert esdbrtagscantahisaA0 ditsefanfofrhationsTher 128 bitoof. taglduttsare a

hyperlink ipstance exists for h rlink el t heca it records.a

Y Bsacti GHOPGIE Sk g &bk oT KB S5 Sl is BEAR 8T enehar 15 somng

i nstan® efiesécdedéls of 15 aluk SndBRMHaclathiauss ) tcodesliiwdsup 103 EynsHOE Girdrk Go HO

t he page instance. An el epent, i nstance dges not exj st, ngwever, fqor static
el ement s SEEEFtedPer eodewPignke- itAs tolsrant At sYEPhRETOX TS Af Yo 33 gt sl WpErent 843,
a hyperlink elenent 844, a field el enent 845 or a page server c nd

el ement S46, as EafBrbif Wn}ﬂ"b\ﬁrr@’r%e?‘.“e%\msi %ﬁaPi",“ye‘P@FFE\[‘)h‘g%’dg ﬂ?,eatﬁg’lﬁ‘ggglgg@'?f’%ls

el ement 84f i §ild codbwdRiOfE HtdfbavddydpatiaNg) vitin §R4ag. AHiLSishile® that b BERObrré

with an associ ated 15 styled text object 855, an.inmage elenment S49 with _an
associ at edPhefistieg mptinle spablly adigreapbitst dapagaphmingmpm pumher:{ sgalobovaral gnd

gr aphi {5 ob) ;gftm@r fumBer VF SRfbofs ih AnP b BAEwdtd k¥ rﬁﬁilﬁﬁingstmeﬁﬁ&ﬁ 1t BRDbugdt | P
obj ect 858, an audio clip elenment” 852 with an associ ated audio clip object
859, or a esior ¢antbe Sillymomect®b3 wit h an associ ated script object 860, as shown
in Figure 28. A page instance nmay have a background field 833 which is used
to record any di#4ny stitablelerrpOcasrepting eode opdetch bpussd ivblagholpds. Ndieeddployono a
speci fic inpdie, Eﬂ?lt@ta- RéeH-Stoﬂ)ﬁloBrcggee{vftl?glo;eo&%s Fecﬁﬁ(@anl: Q\(‘ﬁﬁltthﬁ&meaortdﬁger P
811 is assocr'ated with each page 1 nstance to allow tags on the page to be

t ransl at ecsymholoandocedeivand simas;t motipaddocklcolleTIE aNETfeA@E WNEINAORId¢,nsugh as a
preferged enbodi ngn etpa net i | S .

net pagée§2§ oﬁ‘éog&ellors{agl r'{é/ded i 2(5 O,fgrne ag'é’geé\lgr%’gﬂexg?r? ?tvlﬁ}é% ggro \i3/l edré) E‘%‘l?gﬁ’ggﬁ’g gslg%fl
servers l1Zommeiniagen appbiocgt. RrentieiHallri993,3he pantpesyef whibh A deteinoncaporeied by 14,

and net page gri nters 601 connected via a network 19 such as the
fOS -reference?.

1.2.3 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



Internet, as shown in Figure 3. The netpage registration server 11 is a
server which records rel ati onshi ps between users, pens, printers,

appl i cat ivMA92dd4 publ i cati ons, and thereby authorizes var iPSTSA UMK
activities. It 30 authenticates users an@nacts as a signing proxy on behalf
of authenticated users in application transactions. It also provides
handwiting recognition services if desired. As described above, a netpage
page ser vénitidly detectthaitags Therisg isteasit toidafectrheause it infntationglygiavatientcand pe¢ausmsa and

page i nst . rk ingl e r
each hand?n??gés go%eg %I{(;t(8 £ o? %EPES\%}%@ rﬁ’?@%ﬁ ng(fg%E%Fyﬁ%%bﬁ%e%’e%%ged@%é Ign%%s.
Since a pagentstmn\am 1élaHowshie RémRing deviseto detepuihe ﬂualap;&exlhmte pkaathorizagdon of the

‘i nstance, ent such_.as net e pri ters se n input directly to
he. appr offediEe® g o8 Myaprob 1 sl 5isie Ry BF AT «ahlpHt dsptsfippufont
relati & berspdeavelQsges Pt Al e sbkdngCadice 3¢ aileh MOacPagR  twh-diiinpiosa pefpstivy er
12 all ocates docunent | Ds 51 on demand nd provi des | oad, 5 bal anci ng of

page ser v&pesiormmof the tagrand, hegee,ay W“@@H@Wﬁ “W“ﬁ‘@f“ﬂéﬁ’é‘“ﬁ'i‘ PRt erentatign of fg tag
I nter net Rysiveit®ihk 8shshiame System (DNS), or similar, to resolve a netpage
page >D 50 into the network address of the netpage page server handling the

correspondi Ng PagetakgsiiRRafes afe RAIIAALE 18ROt iGPldve thehSmiRhityd M rofted Server
whi ch hosts interactive netpage applicati ons 10 A netpage publication

server 14 is an BRPovesAl tRNHABE Y Eirdilikr CPhiP 115&@6&11&%9@@1& dm%grrsﬁmﬁalt@g
net page printers. They are described in detall in Section 2

ser ver) c@acking onoan iswewar wiaggnlarerig, weh axisiequired 4o tileranirbifrary mﬁg-phn@rﬁurface
manuf act ur

erver s oot ety el dhle LRAELL UGS S Al LRIt L G, RELD ey
di stri but épnod de ueﬁmtuntﬁedesaed Howmbmmwxlls ther cirgular dfste@th)@ fingnky, itlim aakesya
provi ded d
Byt he | DoLEE, Afg-RRL Yl bR DR Pk oEHnE! ob nt B AE0%, DDA HE
net page apjzki el datg bithis aspresented pageracpall wadge 510 in the domp of ex arew blngided by itwo or

on a lgcal t.Wo E .NETPA ter, 6 S an
ool i o o HRE $12.5 Pty shih o 514, B L i " 6 S D Wied 010 bk £
docunent s mimnﬂmndimdn@mbf\ﬂ dotsatl 600 diptabdis deﬁgwﬂ sphanitebash ise. As inmrqmes ®iint er
I D 62, and scon ed.to t net page net rk.such as the
|t or et St B B kR S P Gt e S bt iehn gt fe Sedg At e gadi i e
security Sﬁhimuﬁg&meﬂsl@p EadPd-Bit Ght8 syrEEED isyreprtemtea@y RA@Rayds I8r¥FeK?2 %@%s 504, as
contain any persi. stent storage. As far as a user is concerned, "t net wor k

i s the 25 bepnepFigvgthages function interactively across space and time

with the help of the distributed netpa age servers 10, mdependently of
parti ar net pafie B idlticdata WH@Olﬁé%fpﬁégé Erﬂi‘%flércofi%‘ﬁ‘gfiﬁ/é%e Ylpsuted iy dhp four

net page dQehERiH:Syhb& an@?ﬁMel 88, Ualﬂbw{»?ﬁ{ Fi ﬁ}e %efn\fxﬁ{eﬁea%d 6N ad@o W B Fighs
distributed in two parts: the page |ayoufs, and the actual text and inage

obj ects wict® ébp‘iﬂl‘ﬁhol,‘ Pﬁ@f%a!ge%ﬂh Bedewpsds §20-p% g@n@llqcztad iafiernatplygin ¢ieoplant s

are typi C?x&é&:s@i@n%ﬁﬁdﬁ\h Gaol O @ particular subscriber and so are pointcast
to the subscriber's printer via the appropriate page server. Text and inmage

obj ects, on the pingfenB 1s%feﬁ§ﬁe\i% GkintzSfhe bedagh stQna‘PBﬂ%ceSblé?v%éefn' ARG to
and so are nulticast to all subScribers' printers and the appropriatée page
serverd® sympplgof the smue coggword. Other arrangements of the codewords or thelr ata 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.



PCT/ AU01/ 01529 The net page publication server optimzes the segnentation of
docunent content into pointcasts and nulticasts. After receiving the

poi nt castwofiz/azadécunent' s page | ayouts, the printer knows PEAVAWIMII2Y| cast s,
if any, to listen to. Once the printer recei ved the conpl ete page

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

si mul t aneousl| y ol dydérhio sumbes ‘Eeihglbhﬁclé’Hetetactidrt witloa taggedregiop| véxesknging device,

engi ne COB %%Iglglggr ef;%cng%f‘ ﬁet %‘]or%e t%%Fe eas ne eslﬁret  D9es YRR g'tv-ll;'vslr ncf)ﬁl{i]t@} %8%% 350

for this SITeISt S Of t Wo stages:
rast er i zatthoregioh opaqﬂladawmlpﬁ the rsmmlg@leamhs eryitored CTheaerphinpd dnammgofmne fixdd e

"images. The raster inmage, pro copsi sts nor e st andard
DSPa 757 MM Che PRSP - (rGoR faadiot Shoe RS BRLPRETE SRR r < consi st
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“time, sYynchroniz asuwlqgha cHer ‘Hpté$ éIﬁPBnttth““PWEHb f"i’éé?gg‘ 8 anoﬂzféhfr ?fn‘f‘ew is
engi nes. RybiaMedrwhen Ge tRR AR tBEl duof equiatbrl tBibfuldRghd, 8 5hawg ih EgRretdre option to
print tags using IR 15 absorptive black ink, although this restricts tags

to otherwi se enpty areas of the page. Although such pages have nore limted
functionalq,gy t hqag myg@pbd,@sbﬁrgaanmbgdomges they are sti |1 cI assed as

net pages. A normg|. pg g“ng"’ePR’%S@ﬁ‘g Erd% {rs]nFnoqtao ?I ze aa“?e%smggch

speci al i.zed net page 0 nDr aces
as gl obes device hehtas themetphgegten sshoaEadFigure m\&fhxliﬁa)capuppbmge lafoelhgmuu@kfeom
surf ac

t d t t L)
. (50" LR iR e TR Bl P B o s 3 it BC05, e SRR
sche nre acttial dhpsane uhetlﬁnapy thidshald e chentenape D d‘hmagssmen ﬂiteshbldmdtahd Bdgatmted
d t that t t J t ted. Fi 2
Shows. t he i BaMREIT A SEF S8 Rt Py TRt el b e B Ele FPgrenttat ©

i nf or mat i orge&stritturdt aterd@dardyd. The sigh i cadtiodofpachvshapelil alsoi comtedet page
network. A preferred enbodi ment of the netpage printer is described in

greater detail i Bin28CiHapmBmasb QWarewhécdnifuedaBCB)tior dakcly sliaps, ahd thiege pifovide
1.5.1 metT"'. Printheads The netpa? s ste Ctg’g ﬁ erate usi ng pr i, nters
made wi h the Rptie for sHbreagsntlylegating targef sirychigess Geptal sRgeJpRants 4t Oy (hpin,gpture

thermal i niglBlant dtipB&ASH, 8hd Eanbe Y lade IndSifint &F s8AE, 0PI AY A Biation. and
ot hers. However, fpor w de consumer acceptance, it is desirable that a

net page printer h’ﬁé’ﬁn% ei etlcaid E‘QISQH@ﬁ@ﬁo&feH&ateQS(at 26) mgg?ﬁﬁz%ﬂvantage of -
PCT/ AU01/ 01529 - 28 gqoto graphic quality color printin high quality text

printing \aﬁi%vegéwglh lqayqdwlhepmsmcpyﬁ-@ptog% Matching proceeds by aspect-normalizing and

rotation-normalizing each shape’s moments. Once its second-order moments are normalized the .
20 ring is easy to recognize even if the perspective distortion was significant. The ring’s original

aspect and rotation 27 together provide a useful approximation of the perspective transform.

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. Once 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



5 lowink cost |ow paper cost sinple operation nearly silent printing
hi gh printing speed 10 sinultaneous double sided printing conpact form
factor [|VwWoopawss consunption No currently comrercially ®CAVA@BIES2Yri nting
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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



Figure 20 shows a segnment of a printhead 350. In a netpage printer, the
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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
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of strokes. A stroke consists of a sequence of tine-stanped pen positions
on the pagenumssi ated by a pen-down event and conpl et ed WPECTIAIIIHUR9equent
pen-up event. A stroke is also tagged with the page ID 50 of the netpage 5
whenever the page | D changes, which, urtdet - nor mal circunstances, is at the
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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



5 reference to Figures 8 to 10. 1.7 NETPAGE | NTERACTI ON The net page printer
601 receives data relating to a stroke fromthe pen 101 when the pen is
used to iwDeraees4with a netpage 1. The coded data 3 of theQragwidis read
by the pen when it is used to execute a ppvenent, such as a stroke. The
data allows the identity of the particul4at™ page and 10 associ at ed
interactive elenent to be determ ned and an indication of the relative

posi ti oni rigneht.t he pen rel ative to the page to be obtained. The indicating
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of a pen appioprigte sapdnsa® be gewraphim thealeipage systemy egi ster is indicated by the
25 lack of response fromthe pen's "ok" LED. However, where a netpage

i ncludes a button a "click"” can be registered when both the pen down and
pen up posk.8i onsDacuMENT ANDWPAGE PESCRIPEONS: of the button. There are two
kinds of input ehgise&d dbaih@t BAYBodRABAL A8 Pagd MskriPlion BMBLihdrinki $s Sadhnfi®r M
fields, Input through a formfield can also trigger the activation of an
associ e lﬁyﬁse?ﬁlﬁnﬁaﬁ- 30 1.7.1 Hyperlinks A hyperlink is a nmeans of sending
a nessage to a renote application, and typically elicits a printed response
in the netpage systhenstrage\arstern adogupent iy gessbedtihree pxdds A4 themest abstreetdphent

844 identight %équ&r%ﬁtl %Q:H;gdsv(%ﬁﬁiieﬁﬂ:hﬂl Phictale BAOL| 18Rt eletidhis @39 Gfe asQ&‘cliated with

hyperlink, a lin ich identifies the hyperlink to the plication,
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or ma'y2§i rri%'stch%g gﬂﬁé sadhe 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 58 on the page. This defines the active area of input elements such as hyperlinks and



preference to a server. A formhyperlink submts the corresponding formto
the application. A selection hyperlink submts the current selection to the
appl i cat ivwa 0241958 he current sel ection contains a singl e- wCa/AUBHES20f t ext,
for exanple, the application may return a singl e-page docunent giving the
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i nstance 862 records a transaction )D 55 which can be specific to the page
i nstance on whi cAdbédignehyinstaideBB1 tdifdspondStoapipandtied dddueheht’ 830 SIREANsHR of Pséan

identify user-specifjc data to the application, for exapple a "s pi n
‘cart" of @éﬁdﬂﬁg“cﬁﬁ{‘@na@ﬁﬁf‘%ﬁ#tcaFﬁs@an‘%ﬁé%&ﬁ‘l"ﬁ‘%ﬁ’ﬁ‘ﬂbéé’g&ei fE‘a‘Eai“B‘tn]&%H“ﬁg‘hal f
of the usHach pége TtrRnSY §3EdBsdrite M SiBSle uQuPSrntéd Kdifag® N and b REdsI 1R pa3e D IS0 oft
sel ection hyperlink activation. The system i ncludes the content of the

"associ & edhe ReipREe- s PAgsCiBSE®S i AotPart Rl dopyeent intlaneg ifiil EpTesants & Fqm il gpage
the hyper | ifkalfs idoiationsubm t delta” attribute set, only input since the

| ast form subm ssion 1s included. The systemincludes an effective return
path in all hypeg bk, aGide (ol a o dDtERTika PKRE I HReGB0. AS eRmttGhiance

el enent 838 whi ch has an associ ated hyperlink, as 25 shown in Figure 31.
Wien i nputonbycexists iff Hrreeayds imstanderspecifie information. nThukea dyprriink insan¢ey erdsts iforka 844

associ at eqﬁé%fé% %I%ﬁexg éﬁc‘iﬁsei i?re@&h{]zy g&ﬁ?cgo@nﬁw Wc'h@é(ﬁ)q%l% Bﬁg?( ﬁ?%@tips?angé gls E)O

associ ate avi or wt such as a chec can a
be usel] iarfietbimjtamvetexists fof 4 fielt klmesttivrduse Wetconls ingtut sgebific ¢o Uk page ipstance. An
hyper | | ke n PG B S LAY S BE A A ARRLICAW g { CN Lherefore

be used tgleglueﬁpg oar i hteraction n €. Wwhere input is

captured and thegefore shared as 30 soon as.| curs, (1.7 r A form
defines a coll ection Da% elFréIFrgtcé%l ?%gp)tﬁ ekt ngéjbfjge petr%&c%%fleﬁ?é‘tggrlgdaetl%raenget

of i nputs 4hooagigecamentonimiand efrtient $16, medhpan @sFighref2Gr Asatit elament 843 @hn boa
submt one or .nor rapeters t Q2/ 54 -34 an appligfati on sof.tware
o o i s1ee, 7 B sqstalb s P 3604 e B RE B4 Bich B S eER
]§38| ijmi? h&t}ﬁkﬂcwmﬁjedﬂiS]?S,admﬁiage lelenghtt $4%edkith ¥n amtiaﬂemsm@gesa&rg@i SS@rdr'gTIapﬂj?
ie el enent s 9. . orm j nstance 868 resents, a_prin jnstance of a
form It {EEFEPBH witd ap aBﬁDC‘PﬁealgEPPPC"r‘is‘S’éﬁ‘iE é@o 8N Wﬁ?‘e ﬁleg‘lﬂ“r éflp?fﬁ ap gsspejated
field el erWd%b&:liﬁ%je@f 83d)@nfa@didclifF@tment 8522WHh b Sés88iaRd Rado ahp %5}5&08@; 8fla
val ue 871, whose tggoe depends on the type of the carresponding field

el enent . &6 elemepB3d aritheanagtogiated seriph obieqt §6Q 3¢ shoyndn Figned8ar printed form
instance, i.e. through one or nore printed netpages., The formclass_diagram

i s shown in Fi guf®@aginstangenaydiars 3 baskerpend Fedd833 whieh i sisegito regRidcamy digitaliak es

whet hepg t NGyl Bh ki pagd Wiigh dbdsA8EIPplyTY R BpecitRGnpuy Absler expired. A formis
active when first printed. A formgecomes frozen once it is 10 signed. A

form becones SUbG i 4RGP fACoftbe ihvengD'H AE:d IMPRIislcllifeaih BRB page
activated, unless the hyperlink has its "submt delta" attribute set. ,§

f or m becoriagangg fapligidagstondhe page to heyrsrdatediniadpeptippyon the paget f or m or
duplicate form page command. A form expires when the tinme the form has been
active exceeds the forms specified lifetime. Wiile the formis active,
forminputl4#s al TEHNETPA TWfHough a formwhich is not active is instead
captured in the hazlpgfareddnibodingn ddetphgd haawdik coeligty aht daiimtddnst afnatpagbthen
the fo is active or frozen, f.orm subpj ssion is all d. An ttenpt to
submi 123, 1RERTGRHIG REPES TR A for iRty | | BSRE PSR 1 Telgee fapfeargpgervers

i nst ead el i3chdtpaga plhklicatici Rivefs 1Meqdmietpageseintdro60n coms@d 012 al retwore i ®sueh hythe
associ at edIH‘ at 592 W th_any forminstances derived fromit, thus providing
a version

fereh Ag shoigin Fighieas 411 but the latest version of a formin a

articular 20 ti eriod to he excluded from earch. . . .
_ P &rﬁe Betpage reg&stratl?on server fils a server w ch 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



All input is captured as digital ink. Digital ink 873 consists of a set of
ti me-stanped stroke groups 874) each of which consists of a set of styled
strokes 9¥Q.02/EWSh stroke consists of a set of tinme-stanpedqIexlEPadssiyi ons
87b, each of which also includes pen orignptation and nib force. The digital
ink class diagramis shown in Figure 33295 A field el enent 845 can be a
checkbox field 877, a text field 878, a drawing field 879, or a signature
fiel d 880 pagehiestiriced. $irek arpagd sebensiso diamguirsrasérdnmih ouhtes for Edch page iddancé\t¥ients
digital ink ca%tured in a fiel d's.zong. 5‘3 S assigned to the fjield. A
checkbox %14 TRRaECATNLTS trod Retprgsapyt dirsetly g the appsqpriatapage sefyer; Hhemagries es s,
Any mark (ferptetdany Sudhlifisift relative td B GescApifonldf theicg#eondhEpagecapt ured in a
"checkbox field' s zone causes a true value 30 to be assigned to the field's

value. A text figlftgags Brseps a2 oeslest @cimvit! IR $83n demasd) AW prdVidek dbHde
36. Any digital ink captured in a text field s zone is automatically

‘conver ted balanqRgef nggesenyers iaithihallpeationsehemecogni tion, and the text is
assigned to the field' s value. Online handwiting recognition is

wel | -under st ood { distpage pyipgep ppes e Anterpst Bemmwlﬁws@gstmr(mnm gimilar, to
Tappert, 4 ; 2 1ghls " lofrvk ol
Handwri ti r%;soggc? olgl;eﬁliﬁ i@gﬁéénﬁjl E%é%lrfansé‘g?ﬁkoa-rggﬁ%sﬁ&%tgtngépﬁéﬁaglé ;gvgrrg%hdlga@ﬁl ne
| nt el | i gege@espemskinglpage justagee. August 1990, the contents of which are herein
incorporated by cross-reference). Specializations of text fields include
date and number Anetpage appligation gerserUsds # parver vineh hpstsdrteraetivetnetpagh applications.

Si gnat4f e : i I gunEe 237, Yoo ftigl | i.n.a
i gnat oy o 7 P JBicdin UL R, 4 il sl plsnd Mo BP ks o
identity aktpageepriotone Theyf are Hescpiead, in detail i S¢ctipntZal si gnature of the content of
the formof which the field is part is generated and assigned to the

field s val ue. TRepapegsdaredrs siagnke dosied ongeneariztye df usiwegrkt seevep eplatfsms ' feom
private si S Lk Coql ppl i gati o ich owns the form

i i e s gRaatin o BF B i el PRE drfiZbul OVl s8R, St S o

Pl anondon cofturremtty €A a single thbe, and Auinghederver Sincheatistributadesvief b aamberof howtks. Ybme er

| dentifd catign.- The .State of..t Art" Pattern.Recognitio Vol ., 22, 2,
1985, | 1he ook ite SrouErrdritd R pienge scritsh 00 It BRIOHYP: o BhetBHILF Binided
field el emsgniie iDssekved ahhthe pagetssrver) cattkddd begirdvideddirectlysin A@ietpags dpplidhed sichas 8

el ement does not, have an input ﬁone on a Qa%'e and. . does not accept input. It
can have AfPAEJSINCLBE CPIBYY WUFTRHORHT R 2194 ReVRIK| yded in the form data
when the formcontaining the field is submtted. "Editing" conmands, such
as stri ke-tgr oug.ins hndirﬁ%%l;n del etion, can also be recognized in form
fields. Bdchuse 'MRENRD TR recognition algorithmworks "online" (i.e.
with access to tHee epypegerpurtenfOltinan ppplianagweveinis yozisterechwith theanetpagsf fystemand
(i.e. spth. ' . . [ it '

Funs ordy; SrREERas Rt Gy okl bia RRcAM o Yth Blike e (R DAGROMN €6
a writ er - cepsmdenctedrta thei ngtpagsrreseork Aiavartietveark dehan therinternetl @lealdyf vina brbadtand ng
i's automat'I(;ﬂ'a',:t:gi&1 generated over tine, however, and can be generated
up-front iP necessary, Digital ink, as already stated, consists of a
sequence of stro NG j i LA i cular t! one
i s appended to téga?t eloerrlg%%thgl%gﬁ‘ ‘éﬁugf} %&f%{gé?rf ggnm@d?@é%eﬁbﬁ ‘B“gg"&f’%@ prﬁte%

i nterpret agebmnot fonpaig tanp kersinant sppagedad fap aan oo éc cormenied)i fthd netwirkstsr tham

is ap ded to t.h ackground.field s digital ink.str L gi tal .

capt ora ermpiiet s SeiBees SRS intdrfedled aplo fofte, 2SR Mo Rl Gt e
Ci r cunscr inetpagapagé saavezs b0, imdependablyet paticdargetpegeapringers.nt er preted as a

sel ection of the circunscribed objects, although the actual interpretation

i s application- SPEChétpage 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.



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

2 - Summary of pen interactions with a net a Obiect Tvne Pen input Action

WO 02/ 429%@ 02/385PCT/ AU01/ 01529 HyperlinkGeneral C i ckSubm tPCICAT0M/01528

applicationFornClickSubmt formto applicationSel ectionC ickSubmt

sel ection to applicationForm fiel dCheckiBdxAny narkAssign true to field

ssText Handwriting_ Convert digital ink to text; assign text to

L i el ler awi EgDi gi Tha! netprgdpublaratiei géﬁ@loprlﬁfzeﬁ @hef b@hﬂﬁ?@c}fﬁabﬂlﬂ@ﬁngﬁtadomgﬁﬁ/ﬁﬁd }‘ y
igital ink signature . generate digita 0 rm assign digita

i gnat ur e PPBIcRHtE PRBHLIERET et OB NG dhAREREHt o & dpcimeniyg pags TDGRRelh pinter

sel ecti onkﬁ'm\gmggﬁmu@mmf%yﬁogst%rent sel ection for each pen. The
‘sel ection consists sinply of the nbost recent stroke captured in the

background fi el dgncEh@e %ﬁh@@%hsofece@ed:h@aaoﬁ@l@é £le 13ybutshaflt dbféckythhi AERULhd O
ensure predictable behavior. 5 The raw digital 1nk captured in every field
i's ret & ndacument lede pepighJecan et Bedecamenind i s optional ly transnitted with
the formdata when the formis submtted to the application. This allows
the application Ths printes rmswra«weanﬂ meints 2Ad andyeven pagen kingiiaraopsly on Befh sides Oftﬂ%
ori gi nal I S i

For “exampr et oo SHF A phal RoERP KSEAURR, Plo R Lisflds Wiithne Minip R
whi ch fai Iprxn\headasﬁomnnhspm'posen speci fic consistency checks. As an 10
extension to this, the entire background area of a form can be designated
as a drawing fi em priﬁhﬁg pyopdsk catsisarof mdetcbqﬂecﬂmgesi&astmaﬁdme)ﬂpw desapiptibdse

prese of .diqi utsi.de the explicit field tQ route
Phe" ol o8 Sfuria bbb 28 PaeShabt, st ohfiermiee%ont UGl Foufly 508 ¥
i ndi cat ed naiieRen®d DIPe 75N auirihg Edparallel.i Fheddupbexkd ipiet -afgiiehamaolldre kalsist of

o 5 net pAJHom PEOoHHR ULy des Bl Bt pagrmpitign cait UBe.synelbiza gl
the pen; iogeatiod ofitRdprindieadSh thetphiat ghages.i nst ance 830 to which the page ID 50
in the stroke refers; retrieving (at 886) the page description 5;

identifying (at ﬁﬂﬁérs @of hdbRi B iRistIe I pBaing\insahe 6pRonoR prie ik relsg IR-
intersects; determni ngaﬁat 888) whether the formatted el enent corresponds

to a fll gberetiverhlackiply aithough t@ﬁﬁ"éﬁﬂﬁ‘%’@gs(ﬁ’tmmsete%‘yr ueas; of dbp ragp-ohithaugh ¢ e
digital i %Kcm;{(agemvé nRkimAddUBnBibaality Haf ifvistlé NOpibd Fi2S9, tHel Breafin UHWeatked
digital 20 ink of the field, and determ ning (at 894) whether the field is
part of a1tPpess| i nked group 866 and if so activating (at 895) the

associ ated hyperlink; alternatively determ ning (at 889) whether the
formatted el emend nosRlcemasRIBriAtY RIS IRIPAZPHRN shcetymol papsicMpre specialized petpassy
(at 895) t JAsureRd L& | & e 1IABEE G &n
i nput fi e|‘J§ﬁ§?mjgg‘?mq‘°qg‘§g)é%§{a}‘%gk? gt ¢ E%sh% regglél v%t%:lg roki to ]?im

di gi t 280 i rskpRefts ahlsasi Dok gurbagn dypei 2l GuBR s aamlst ©Bp {agiing sehegn,]andthecetag map,
recei ved ¥

mai nt ai nejg]lr)y ﬁl}erﬁf ée str%%ttifgrc:&rl\a ﬁlrl S‘gfrldh fcgiﬁ‘?setﬁé tBag%R%whEﬁg é@g? useg% print a
fl owchart d@tumarewemSlaﬁsoph@dpmdté@ts derfuoent $onthi therdec@8ent’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.

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

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

characteristics:



WO 02/ 42954 -37 PCT/ AU01/ 01529 where the accunul ated digital ink of a field
is interpreted according to the type of the field. The process consists of
det er m niwmQ 0£/3195896) whether the field is a checkbox and @PET/A9TNi1sMet her
the digital ink represents a checkmark, and if so assigning (at 898) a true
value to the field val ue; aIternativerQ@EIerm ning (at 899) whether the
field is atext field and if so converting (at 900) the 5 digital ink to
conputer text, wi th phbeghphipqeidittdotorpapiri ate registration server, and
assigning (at 901) the converted conputer text to the field val ue;
alternatively det er rHigh quglitly dxt mgwWwhet her the field is a signature field
and if so verifying (at 903) the digital ink as the signature of the pen's
‘owner, w th the el pigfrefidbitpPpPropriate registration server, creating (at
904) a digital signature of the contents of the corresponding form also
with the help of. theyefhetdRd i on server and using the 10 pen owner's
‘private signature key relating to the correspondi ng application, and

assi gnigng (at 9Q5) wheimiQital signature to the field value. 1.7.3 Page :
Server Commands A page server command is a comrand which is handled | ocally
by the page server. L§ 9@«;5&{ es directly on form page and docunent

i nstances. 15 A page sgr er command 907 can be a void formcommand 908, a
duplicate form c.onn%[}gqlgglgﬂatgnreset form comand 910, a get form status
command 911, a duplicate page conmand 912, a reset page command 913, a get
page status co nd . .J cate docunent command 915, a reset docunent
command 916, Opn;n; gélt%g@o%%lr]rt&ﬁhﬁ atus command 917, as shown in Figure 39.

20 A void form conmhr#.lé) voi.ds tpde corresponding forminstance. A duplicate
.. printn spe . .

form comuand voi ds t correspondi ng forminstance and then produces an

activ rinted copy of the current. forminstance with field values

pr eser BaapEnf bt

=

d. .The copys C gr%m I)Vgperl ink transaction IDs as the
original, and so,is jndi iin i,.shable fromthe original to an application.
A reset form com‘rancfoglgi’cz Or{’ﬁg"t%rorrespondi ng forminstance and then
produces an actiyve. qri nt ed COS[Q‘\F/PQOf the 25 forminstance with field val ues
di scarded. The copy CERPEFIFEYHEU Y, ne hyperlink transaction 117s as the

original. A get formstatus comrand. groduces a printed report on the. status
of the corresportd? REFRUF FRTREAI &IPS FENRIosi Bt FLAIRsE Eoamepfrdiitict, "vag
printed, for wh it S printed, and th ormstatus of the form.,nstance.
B e ' form hyptd el Pt &1 asfem wik ot Shaselersiin (18 PHenaRiFEaon
has t ol §e iB@nied\aOhene Print tednOlBPY; i Bférrad BEUs Mbﬁrﬂéti'm&ic&ﬂﬂ%y. Mg hoR ﬂﬂ)EQﬁti ng
a new forminstance I1s therefore typically inplenented as a hyperljnk. A
dupl i cat e d5mgd cHﬁﬁFﬁndecﬁPB‘a%Vceg’ab HICPTRORAFs c e ity erinthrads s fibReatedy Beine

i nstance \ihitidelbdtfondaRdnitaP 3k i(MIEN1S)abhBolBE R FRIE W7 shdwsta@n gﬁnt Hhedé a
formor is part _of a form then the WO 02/42954 -38 PCT/ AU01/ 01529

dupl i cat e 398462 Mpmnieth'd Printbead; Theonetpage wallprinteripgorrosates ¥68P6H Rrinking algments 3RQ ot
page COMTRAGorR QQHW%i%agé\biH&%pﬁﬁ%n&f. THIE pRES SRRRNEORY RBLECYASHARGR,

wi th the background field val ue di scarded. _F_f t he page contains a formor

i s pard0 ofyeBov.Mlack, and dnfraredanksas well gaprpevesmditiaucriand inkfigptheet ed as a reset
form command. A get page status command produces a printed report on the 5
status of the coFheaypbingrispen30@ s approgimatly | Kmigemp ipng by 35 migronstyade. iArraywhen
It was pridpieh priting WRREA hreWiteR oh Akion et $01ShA TS QfatéE@M(f)S’IdEE, ddta
contains or is part-of. The netpage |ogo which appears {)pn every netpage is
usual | y adwosfermtimingwinddrive diggyits et shopahe el enent in the preferred

i npl enentation of the invention. Wien a page instance is duplicated with
field val ues preMejoreltments of thepaintieg elament 300 atecitie nerzleBORhibe nozzdet 1ime0B.then

| & 2o NRIIRERARP S, I fuiic 3AYOS! dlo GREGHARA KinPSGP e Gevel Bt 567 nfRRGRT S

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



typeset text. Only drawi ngs and signatures appear in their original form
with a signature preferably acconpani ed by, or alternatively replaced by, a
st andar d woaph29s4i ndi cati ng successful signature verifi cathCIMUMOEERPI | cat e
docunent command produces a printed cop%gf t he correspondi ng docunent 15
instance with background field values préserved. If the docunent contains
any forns, then the duplicate docunent comrand duplicates the forns in the
sanme way 8eddiiptuawadz.f or m command does. A reset docunment command produces a
printed copy of the correspondi ng docunment instance with background field
val ues di scar dedrigiré 18 RBowkOg Witk tpakt (ftali Aty D riftdigEeméree BOA, erludirged cross
docunent command. resets. the forgﬁ n the sane

‘does. A gé&fctignéimefn Proging eloment 3 S5 ETHAR éi?é E?‘Y‘h?’g “Tt g’ﬁfg?rof ?CS’F y ?kgoév

status of tﬁehﬂcﬁafb‘iB?ﬁﬂﬁ&"ﬁﬂbs@&hﬁ&ﬁh‘ﬂﬁ%ﬂwb@ﬁrﬁﬁﬂm i ncl udi ng who published it,
when it was printed) for whomit was printed, and the status of any forns

it conains. |f ffgePRYS, SRENVAH 10Q)RREWHE opSarifdyeRiord Mehjbi™ bhilhglsfenat |
then the command operates on the page identified by the pen's current

sel ecti on3P&t her than on the page containing the 25 comand. This allows a
menu of page server conmands to be printed. |If the target page doesn't
contain a page s@g‘verw(eb?hﬁﬂhﬁ‘eélpt?ﬁ@ﬁqu’é@“@ﬁ@eM@ﬁ&l‘%ﬂ%’é‘@b‘%’&?‘waﬂ ink

conmand, g’l théndz Q‘Eﬁ‘gber ﬁ? sﬁ’r@a% 'teEx@iBh L& HR tRinB¥hsdA 6 and at the
appl i cati on- speC| }s rel evant page server conmmand

el ement i rﬂua;hmgtpleﬂ()ﬁlfmd bgtwvewhe Hmlep”hgebﬂsé%@d theink ghanael i 306ay per | i nk
associated 30 with the hyperlinked group rather than executi ng1 t he page
serverl@ommand. Whilagenting vhsr prinshend idMOSesitsnitryi distribeferefata firam e pring @gg\me

attribut e ol vo the LHEN pARIIRG gm&lte{lﬁzﬂ% 2% Oha R Es e dBRUD ERRAGRON 2

page and sO canno act |rect usér. It can, however, be
act i vat ed elecaodas 3a§ ef shy vaive comn (beanmmcﬁé)a il'hls aagies fg ﬁ@tﬂ%‘a‘g@rﬂnﬁ fo pasat

T/ AL Aot BaS S R TRk s R SEhenlhg Th el

each net pageedss repiilting frdm\Ioils hbdnﬁg meﬁspa@e beagy pain 808 tmeexpmlt Amtttecpassml acaraer

t hat i{ﬁi%ﬁa ne,tg eangipt ‘;ore has ter ctlveﬁ ertl il ntg_‘

al so a am paie § 155044 CWSHB'S?XP g MR éqc%a% Produced a
copy of thRampgies. Thid strése dﬁfbﬁeﬁhc@i‘s partfany f&solbétEb;btué bmﬁlepélediuccbﬁft& dlergthedmal he
entire form And in_the case of Wgureglql‘hlgeg élla as a.ticket or ¢
coupon, %H%Eﬁt?%% 320 ibending twardy [SlFea 15~ Ho Verm 7 r2apsijts S goverpRy
deI aul t S'tBQﬁeenMHechﬁﬂBM §o4in¢hé aazz%escﬁmtmsu S04 ﬁwfﬁcdbbm thf&iblhiﬁﬂmﬁﬁi eu:wsmo?
net page pa e server. eci al, copy functions are han nki 0go
button to & ﬂwrasplfls'eratlf) This ipereasgs theppk pepsprestacs ,ﬁg b‘)r/%fft ? U]
enmbodi mntoauéﬁgethamﬁaeﬁsﬁs 314 & b3S The SoRAé AnP303t REveh@ R Rt ﬁidﬂi%klﬁ)s"316\/ﬂ’@ﬁ
pressed it elicits a sin page of information, i1ncluding: status of
printer covmmémsaqiosmeew%sce@rfﬂ}ﬁﬁom%? haghesitabl es ' 15 top-1evel hel p menu
docunent function nenu top-level netpage network directory The hel p nmenu
provi des a hi er afe Hhedemparginig £ therbeampairs 30 and; 302 equalizesy the AgtupteR20 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



The docunent function nenu includes the followi ng functions: 20 print a
copy of a docunent print a clean copy of a form print the status of a
docurent WOodeesent function is initiated by sinply pressiR€J/Ab/039t on and
t hen touching any page of the docunent. ,The status of a document indicates
who published it and when, to whomit 7B3Qms del i ver ed, and to whom and
when it was subsequently submtted as a form The netpage network directory
al | ows t héronsiecohing mwk@qu:apérdiﬂefsmratlmhc;vebufs ﬁit@tddiauas punpgedahmughethe hic @deton

nuntor "yt 80 QLB Al s holbt ot i 16 gt e SRR e

| ocat e th(guﬁgsggeggddmmspﬁmaﬁdldmute it to the user's printer. Depending
‘on the docunent type, the publisher or the user pays the 30 snall "yell ow

pages” sefw ce THe Netpdge Peh?/ 2954 -40 PCT/ AU01/ 01529 The heI p page is
obV|oust unavailable it the printer is unable to r|nt ;hls case {he
error®iight isrhe Q"“‘éﬁ‘n%ﬁnﬁlﬂ% %‘i?r° fibgnateage axsten t—?rﬁﬁ‘%a ]éhaaRj‘ﬁo‘Q VHchs sipg gs
networ K.  2mbEfdePedi¥eli&ER 4PIR1Gh Ehfehite MPEcolO IR P&itioal thdikddga Q@gwla M inRBe
news i s used as a canoni cal publ i cation exanple to illustrate

per sonal i ZeRsPoThadEngh senser isrp solid-stase davies Bayidadnwithy %Wq%@v@ltqrsmcﬁcf@h
used in t@gnsid Tk bY nSR0Ear wRRARARA &%b@@mmgazﬂamda@% sjshn isRbrRsed
scope in the ﬁre t context Is I'n the netpage system the editorial
cont ent amehse Wélead\tenb fissiin wgnt@@rw@mhe @wfaae,r@dshqomﬂ ip able it senag @eptraswifidiont ed
using {§ ff, i ng
to t et eaitb 16 burkE Rt Hhrautiifie S hE2AFUG R Uik sht 1FES A Helch BABRGALA, 0
The adver tcastined byGhe pext srmlcryptepeamd ovlmllassledraamucdjtm@e mnwhéorr’tamjsaﬁ@) the

| ocality and de raphic. 2. 1.EDLTORI AL PERS ZTI ubscr

draw on’ t W8°&f ﬂgggfifsaﬁ%wte%rﬁ?%tsh? 93ﬁo"‘élgl Criat q\éAlt ‘9# . §,p03,b1ﬁldé% |e{':)6%1‘§£,11
and t hose enfbadingay, rsmitisyhe Siforearion toWnet;mgmmr fnnlhiterpmtatioms are aggregated
and edited by the publisher, news streans are aggregated either by a news
publ i sher or by 'Bhes;pele'rrad ermeudlinidnt bEthe netpggeq@abperateNants apalnarkirgtinlopen and as

nove. o13 S ATEnIRE Sty DR bg At BOSPERS TohEEHATIOT PO O RIS QRPOM ce,

a cartoon ggta bﬁwsﬁgfs&ﬁ%,aﬁlféﬁ a8 Whel it Ss @edduisan altérﬁueiﬂdrf‘éceblﬂaélehttpagw@hds or
the reader's own emaj|l. The net age %ubl i,cation s l}é ﬁgpgorté t he
Uk LR

publ i cat i JReigfred dilthdbe Pripgee SYR & rfsumigue ngn |26 BEPRAT PSP

mul tiple neus d?atgfa%ﬁrf@ﬂecﬁﬂ Ban il dtda0int iR RGO ma S Blred gw@bgrs&am cber fOrdmedht i ng
of news streans sel ected dlrectly by the reader, e server is able to

pl ace adveietnags #e§"@IK- pages over which it ot hervvl se has no editorial

control. The subscriber builds a daily newspaper by sel ecting _one or nore
contri®Riting newd hew sitheraip ok s @Hﬁ“cl”&htq RejPagep Bie sReatisteraipey dis ghagitiog rand

each. The g Raulidd RVt the §eEd. TR BitAk emmhem@ai f&& s%mi,r,%mﬂe f&&e&hﬁé nipis0 a
singl e newspaper. The various nenbers of a househol d typically express

thei r di f finteensgted relasive 4@ 8 thrasholdgtorindicasy vhethercthe pgn éf fupe o& ndovgh [This allows a
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30 onI P ]
"I nter nat i ong{n u%%é Sfa él&ﬁwgusﬁer%ggﬁﬁﬁe ?lbs |b3{1{r§g£619w%cwb]e t&a; Spec?aﬁr?d
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the defaul s:[ufts cwn% & tnove 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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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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publication's saleablée*adverti sing space on a p r-secFlon S, £ I'ng
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which is activated by a click typically requires a click to be.activated, and accordingly, a longer
stroke is ignored. The failure of a pen action, such as a “sloppy” click, to register is indicated by the
25 lack of response from the pen’s “ok” LED. However, where a netpage includes a button a “click”

can be registered when both the pen down and pen up positions are both within the area of the

button.

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

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

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

a printed response in the netpage system.
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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.

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

through one or more printed netpages. A form allows a user to submit one or more parameters to
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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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regi ons. ut objects are summari in Tab aYout uses a
conpact Digital ink, as already stated, consists of a sequence of strokes. Any stroke which starts

"rra

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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t he data ningowdo ersurg pregigiablebabayigt er has received all the objects to which
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repl eni sh a S efore the printer's 1 aelnter 10,

st or age cé'b%fg’r‘g Bre‘%ﬁﬁ%&éﬁ%a humpgp,ppgEAtor ’?”f&"f ?Fé“‘Bqulht YSeFRAY Ye ‘Hg‘ﬁ?ff’@/
does fill aefendrhdh@totRdilRBiimtields dutdlae&%dsaﬁahﬁ to nake use of a multicast
when it first occurs. The netpage publication server therefore allows

printers to subnkigureaduRsw$Sa flowcHaf-oNhe pro@sd 6f hadliliy FenGhighit irdlatve 6! A
reque Is received or a timeout occurs, the server re-nulticasts t

S
corr es{%nd‘fhﬁg’f‘s‘ﬁ% esighjof gecsivings(abRed) apstenke diomhtheinenipidentifuiag (af 8%5) H{eeaas% an
d d
produce an,&e 83 RIHiAhEpAE 10 BY i theBrdk¥ _réfers,rxbeﬁwﬁ%gtts } ﬁ%ﬁﬁ% 836 ton 3

contents fromthe rel evant page server. ( .
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

server.

Figure 38a shows a detailed flowchart of step 893 in the process shown in Figure 38,
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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



WO 02/ 42954 -50 PCT/ AUOL/ 01529 signatures and to securely exchange secret
session keys. Secret-key cryptography is used for all other purposes. In
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t he net page . 1%g(i)st rati on server. database authorizing the publisher to
print the 5u i*rCHtion to the user's default printer or a specified printer.
Every docunment sent to a printer via a page server is.addressed.to a
particul ar user égu f’f&teidfggq’?ﬁtﬂémad[m%&)“ﬁ%owrgﬁ copy Phie FoEesPRgine Speiment
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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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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.
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and The subscriber builds a daily newspaper by selecting one or more contributing news

C

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.



certificates on a server and give the cardhol der access via a password have
nmet with sonme success. 4.2 SET PAYMENTS In the netpage systemthe netpage
regi stratwon2gmsyer acts as a proxy for the netpage user @ECTAAU@s29
cardhol der) in SET paynent transactions. 20 The netpage system uses

bi ometrics to authenticate the user and4dut horize SET paynents. Because the
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consi sting of tiTHe-jéadeyidad dx@Nd QRS idhily RewsPdpdd’ BS Stehitthg Austonh g&tipfis, Mach one

bi ometric can al so be used by designing a f&&ger,gri nt seﬁ%or in gldtsg]ewg,en,
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mi cr o- pay et 1§, assigred & gyetyldifeline SBya default Bk fre delivarcr g fldpiehas sebscdbie, dain
settle anygufyhdRtubectds Blate SALBRRE in A AbsdribBrsSéaneRr d paynent nmechani sm
The network account can be extended to aggregate subscription fees for

periodi cal s, whighseaRedsdwRlrs At & BFfr¥prake, R PEASE Rh P bplithall Cnkifie coilibokdie
formof individual statenments. 15 4.4 TRANSACTI ONS V\ﬁen a user requests a

net pacgQ i rfiligripg Thisds thep applistite articlenwhish havera sufficiently kg difatimsn Each agtiflewhigh
embed a USREGRRBGS! EdIfabbadts AfidringNs é@nt’éé with fafifi Ba@fs aDURSERUG the 2ARM The
through the page Iis tagged wth the transaction 1D, and the application is
t her eby apiutonsap proyisieias isasyrehaiop feep likad?d audbdidiked’), apakingdt meredikelyitha graders o
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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.



user and an application via a unique alias 1D 65, as shown in Figure 24.
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at tri but eavORE293¢t page page server asks the netpage regi stRCarAYN/0gEOver to
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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.



may be laid out differently, but many users' editions will share common
content such as text 5 objects and i mage objects. The subscription delivery
prot ocol wbeemeiwsse delivers docunent structures to indivi dgarAymioni2ers vi a
poi ntcast, but delivers shared content objects via nulticast. The
application (i.e. publisher) first obtai4ws a docunent ID 51 for each
docunment froman 1D server 12. It then sends each docunent structure,

including its domusBiphridoR vACotRAGRedih e refpabO8yStent alofw!aehdoag@nim%\ﬁparce Obe
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activation protocol is shown in ure 45. 30 Wien a user clicks on a
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el enent 84m,alltaheurpagtbnmwmchahwlloinﬂlgtﬂysloctahmdadmwmemd. application ID 64
and link >D 54, and determ nes, via the DNS, the network address of the
applicati on ser vencerpaemay lahbeen ppddtistad.ithmagetegatdOcapheespad edisahe/ adverisesent he
pen | 1 .0t QLT ond 60 mthe registratio
Cerver2d 1 8t ifon {'FespBp G GO0 CARP Binely e bR oo BT blesRhon g
builds a hyqomﬂdvammetpagmpﬂmcﬂﬁxﬂ seﬁhe“ﬁy:pdlel netpage pupheamoncsemslagzls agreach user’s

shown in Fi A record e s of the
request i ngfe% ﬁlz bgfﬁ’ﬁ’ ’e‘prl%fr{'Ee e{%‘ﬂ#ﬁ Veglseppits %?If‘gti? Pﬁ%/epagrsF‘ivFﬁ{ i nst ance
862. The page server then sends its own server ID 53, the hyperlink request

| D, and th£3 15 | UQEH bRoheEé he application.

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

specific profile information, including:

. publication customizations



The application produces a response docunment according to
application-specific logic, and obtains a docunent ID 51 froman ID server
12. 1t twaozernds the docunent to the page server 10b respamsAtmhieifzor the
docunent's newWy allocated )D, together with the requesting page server's
ID and the hyperlink request )D. 20 The 4%tond page server sends the
hyperlink request )D and application 1D to the first page server to obtain
t he correspondi ng usellabobtide@ilt@idgiectorsl D 62. The first page server rejects
the request if the hyperlink request has expired or is for a different
application. Thes secondctiR@fs server allocates docunent instance and page
I Ds 50, returns the newy allocated page IDs to the application) adds the
‘conpl ete docunment t Grésestaoipréfeleakedse, and finally 25 sends the page
descriptions to the requesting printer. The hyperlink instance may include
a neani ngful tr aﬂ‘%a‘éhét&ﬂlzétgﬁﬁf d @)uBﬁHaﬁ&'h ('iﬁstﬁpﬁ:zhl%r Bhﬁlﬁﬁtldﬁa@gclﬁ@ F'¥dd so the
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i denti fi eds litely ppagmat m‘piemntﬂatd@em’r’coﬂlh]ﬂmlm@ﬁlteféﬁpvepfoﬁsl‘ﬁs@ﬁnbﬂﬂiﬁ@ﬁlds of iecbrpe)) | D
61, its own printer 1D 6 t age 1 and stro 5 to, the pag
cerver 10 PhR REgen e TSR Ble e e Bizgus ol oo
i dent i f i edelbyant itpapeageblicklioanerveet er mi nes whi ch input elenent's zone 58, if
any, the stroke intersects. Assum ng the relevant input elenent is a text

field 878, the p@@ﬁad Qrewﬁg iaPIREAgE halb e stidet @lidredsO ZIM €oll€ Xekatd,| dufitr tleglicha!

ink. After a ?erlo inactivity in the zone of the text field, the page .
server sefEDe] ﬂbaibv B e HRABPARY & PHBABS S YA MeseFehi st rat i on
server 11 for interpretatign. The re istration server _identifies the user

correspondi ng t oPTESFataHem prefarences daclyding these. forquaptitisen daies cad Hismeauate tikayise

nodel 822 gldbal 4l MattBhed ineShiO i@y, as handwritten text. Once it has
converted the strokes to text, the registration server returns the text to

the requesting PRAGLIRREMBSn of la@vea&%r%ﬁésvsﬁ thRed R A lﬁch@atédeiﬁt thi: QusbE ciftach
value of the text field. 15 TURE VERI FI CATI ON PROTOCOL Assum ng

the i rflit dé!ﬂéﬁewlevm%@gat@ﬁ@fiqd@r@%% Kedies ﬁmesseeatls}nﬁogmélogusgﬁa@m%e fof dirth,
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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



pen 1D 61 and the pending strokes to the registration server 11 for
verification. It also sends the 20 application 1D 64 associated wth the
form of wWMO®k/42d95¢ signature field is part, as well as the PRG/AbNIPILE and
the current data content of the form The registration server identifies

t he user corresponding to the pen, and U$seS the user's dynam c signature
bi onmetric 818.to verify the strokes as the user's signature. Once it has
verified tpedodicalpalblicadonstaredalizered by albfaokt, whilsy pages pested he dappidi e déliyarel o 64

and user 1D 60 tq identify the user's .applicatiqgn-s T coDrlval
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‘server. The page server  assigns t igital, signature to the signature
field and Paicad prntersis ipsiead i lﬁ?sﬁﬁ"sﬂ%‘?ié‘?‘d%ls ?ﬂ%’f’?%zen. The di gital
signatyre includes the alias |D of the. carresponding. user. This allows a
singleformto c¥ ‘Enaeusﬁ’hf‘ibﬁcﬂlbés SS%F%“ Pé‘ﬁ’@“r‘i‘ﬂ?‘&?é‘g:tﬂ%@‘n@?sgﬂ .%Lﬁﬂf}?‘gf)’.@)\l
PROTOCOL AvrdVidh %ngls_ SEthG KRS tprif 1 af PEETiSY PHRNES 0P theP RS Wotault Srinke@ WiThik N
Figure 46. Form subm ssion occurs via a form h){]perl ink activation. It thus
foll ows t rtherieatior spn be yrpled ansystime By thedmernBerhi usergaat haye sayer! pafs SAL Sk
form specifeh § %Glaﬁ& kPP Single Gl U sBr LR 28thbizddNS usPS Baréuls Jrifel thoARBAL fridker
t he hyperl’ink activation nmessage sent by the page server 10 to the
appl i cat i gpcognizes app ofbausgrsPenshe form I D 56 and the current data content of
the form If the formcontains any signature fields, then the application
veri fit® each onEhdpencltt isaused teglogdte the| dorrsspomling BT profide mainaipediby (¢ pastécular
correspond] oY) i . . L g, the corresponding certificate
from the ?Agéqéﬂeg"??%{rﬁ’“?’e‘?%‘?‘” ih_%m{? St ool PAYMENT PROTOCOL A
prefer red embodi gty QmfaCRTES 8t ARNAARLITS brilt /o aGaRloula? nd B Hriilr, FHOVHE
47. In an e-conmerce environnent, tees and tonm ssions may bDe payable trom
an 10 appl Welpages apd natpage dotumentspmbdrintsnet dusing SVétchrowking taybes converagntls @rintsA s
and sal es&'ﬁﬁmﬁ ses{fgnsal on.gtees and comm ssions on conm ssions may al so be
Bre HETBUKTRERRY

payabl e fr s the provi der of the printer. The hyperlink

request-1 D 52 is,used to route a fee or, 1 SSi ptfr A t
apgl i ciéi on pr ovFHee?e FASS s¥sge.nb(.:anr?3il%?é’ﬁtgeﬁ%iﬁﬁ*@ngeggfoggﬂggﬁs F@ﬁ%s%%\%der
70b (i.e. ipcdrhd ednesd)throagidl pdilichtfonmptihied SaLthe progjdpd’s padtersnSysh dadothe reai Grlde

the printer, provider 72. The target applicati.on recejves the h rli.nk .
Foqubst 1 I BERTE Free sl miEt B8RP opeRee o Hba AR IRttt Ferp B 86 atily
as descri b@shed by SRGisérPhedthd uséffrhe phert@o@édr. appl i cation needs to credit
the source application provider, it sends the application provider credit

to the original pageusseilyehastaG@iapeiccdirit 820 Rdichyipased tokccmaalate siicroldebifdwend

page server uses the hyperlink request JD to 20 .identify . sour ce

DT o201 oo onch 3 a0tk Ftscried in Eobomeceqng pataepiDy Sioet afpls T PhSSe pome 11
t oget her VAddkesé NdS RiEpHcneA Rmbeat iglball Prefdtences B16)inciTinge rprivadyp leliveay daridhe
hyperlink request ID. The reqgistration server credits the Cere‘zq%ﬁndl ng
appl i cati ol§c Wﬁmncféﬁtm%&&%)b’é)‘ﬁ%%“ gbblometyic zgcopsls §bf cpntaiging the user | neofefl signattire

provider. gig, 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 2.3.2 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



| f the application provider needs to credit the printer provider, it sends
the printer 25 provider credit to the original page server together with

t he hyperwOmR/H4298¢uest | D. The page server uses the hyperl iP€R/A@QWERY 1D to
identify the printer, and sends the cregt on to the relevant registration
server together with the printer ID. Th 6r’egi stration server credits the
correspondi ng printer provider account 814. The source application provider
i S opti ondikt, ¥ preferiell embodiinerit o€ whidk i shbown of the tlessidiagepet inFiguagp4tl. i cat i on
provider, and the printer provider of the identity of the source
application provider. WO 02/ 42954 -60 6. NETPAGE PEN DESCRI PTI ON

PCT/ AU01/ 21629 antelRiceNyPRdsNIA¥BURef erring to Figures 8 and 9, the pen,
‘general ly desig e r € sdpidre ingl gdes.ea ien >
the formof a p?giet ?%tgygﬁo?‘fékﬁﬁgm&aéu ng %T%Q%lgBI ef ?ﬁr%i fﬁhs %Jnkggﬁitfe%c%?&gfp
'space 104 persenaliadrublicptivn en p esstiowhyeastion basisT¥inceynost adyprtisgaentsaré in thpformof on
rotatalyy y np 0 I . .z t ranspar ent
cover ?07 P %ﬁé"é{gggg%@gﬁfﬁ%g&%eﬁgc%(e)L 2’%&%‘%@%&“&%@“%@52@%“'102. The cover
107 is also of | d . i. .is. f e .
material i or dops s aRsny Hiphy {8tdnah B ERfehd O SEL HEAIEREEAThe puce

wi t hi n t henlnodigdway pdg2R withivethe saceion, bd therell lagbat algonithinrexplaits thisOThevblparithm is

substantial |y surrounds.the end 108 of. the.housi 10 10 nd .a projecting
or t1 on 1 FOPRFP BRGTRE 4 S IgElcipret fod satiat A P bafert e Ces ity
cor r espondomgpofih® imaletihl pucitrRally AvithinetheogubBcaliod bedautd6f b apedial ofedtid. orAdo-itdi O
antenng, 112 i s_noynted behind the projecting portion 110, within the

housi ny 1@9ursddfroaling ®¥PESds 113 surrounding an aperture 113A on the cover
107 are arranged_to receive a netal. end piece 114, including.cotresponding
screw threads 1150 Q‘{ﬁ@nﬁle‘f%enéﬁe%‘?de X ﬂl‘gﬂsef'smglg‘?f%?& é“‘?ﬁssgﬂ%fﬁ‘ﬁ é‘n‘?ﬁﬁ and
cartridge gliphicglt MR IR Gut addofding B Wivicd avdkHelit fuldshe cover 107 is a tri-color
status LED 116 on a flex PCB 117. The antenna 112 is al so nmounted on the

flex PCB 117. TheneSéniitd/robdss) inclédingStheRbBitRE ofhdd 4ifd thogkltiod BEeduenal ldhtehior
good all-around visibility. The pen can operate both_as a normal marki n&;
b

, Y, .
i nk pen arfpshie ieraterhones the lavputhas|cqaverged, to gtisrmpt to, mareclgsely aghyeve thausgy's saty
119 angh a SlibhUe lE&Qfef%één THE ¥bdtion RizE pheddrefieCaliDhWeREk, BE SfitdiYd 84 UPeriibd Heh
the housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can
be br oughttiniey plgaying signibicaghdaygedayyatiations. of the netal end piece 114, by
rotation of the pen top 105. Respective slider blocks 123 and 124 are
nounted to the ink cartridge 118 and stylus 120, respectively. A rotatable
cam barrel2.325 | BOGUMENTEEORMAT he pen top 105 in operation and arranged to
25 rotat e ther ewDhde thédacwadin hataid but] 25isi encddad der efficiann digiibutiont dnd deenistennf a
slot within the |1s 181 of .the cambarrel. Camfollowers 127 and 128
proj ecti ng*@?%rﬂ“\é\%‘&&agﬂl%?{%' 123 and 124 fit within the camslot 12d. On
rotati of the mbarrel 125 the slid bl ocks 3.0r 124 mpye, rel.ative
to each’ ot her to'f‘%’r By eHqesy Wegléanﬁghlsﬁéeosef%u of dpformation; SBeci%‘ltoo%fmgle
t hr ough ]E hedObditich2ahd ifforigtiontshaded ®Bivepr emnipuelhakers’rﬁati@ﬁnTﬁmpe&as iﬁfﬁﬁmﬁﬁn
states of operatjon. By turping the top 105 thro 0 ste 0 the three
States ar Onst gt e bassdeviiy ThoshatsontonRiien canstss GO PRSI Bich e es gl
Nei t her i nkfemfnkruhﬂ%omégkﬁsgmgmcikﬂdpiét;esiwfexﬁtyI us 120 nib 121 out. WO
02/ 42954 -61 PCT/ AU01/ 01529 A second flex PCB 129, is nmounted on an
el ectroni cs chasgi gxi 3ﬁ]emoﬁﬁirﬁi ﬁlﬂy-‘férfrﬂitdﬂl fche 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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20

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

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

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

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

Once a printer has received all the objects to which its page layouts refer, the printer re-



10 controller 153 and base band circuit 154 are also included to interface
with the RF chip 133 which includes an RF circuit 155 and RF resonators and
i nduct or wWedg42%6#hnect ed to the antenna 112. The control | i PETXEOOIROr 145
captures and decodes |ocation data fromjtags fromthe surface via the inage
sensor 132, nonitors the force sensor p odi ode 144, controls the LEDs
116, 131 and 143, and handl es short-range radi o communi cation via the radio
t ranscei vereafeS the fulty-populateiifayvethind nhepeadiaizasmd erigts40MHz) gener al - pur pose

Rl SC processor. The processor 145, digital transceiver conponents
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January 2000, which is incorporated herein by reference) with an IRfilter.
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whi ch err anake 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.



accunul ate, is short. 20 7. NETPAGE PRI NTER DESCRI PTION 7.1 PRI NTER
MECHANI CS The vertical l y-nmounted net page wall printer 601 is shown fully
assenbl edvom2Mrogure 11. It prints netpages on Letter/Ad siPOFdAUM@IRIUSI NQ
dupl exed 8'/z" MenjetTM print engi nes 602 and 603, as shown in Figures 12
and 12a. It uses a straight paper pathWﬁ%Tlthe paper 604 passing through
the 25 dupl exed print engi nes 602 and 603 which print both sides of a sheet
simul tane@usly, SecummY color and with full bleed. An integral binding
assenbly 605 applies a strip of glue along one edge of each printed sheet,

allowing igty to @Qefif€ previous sheet when pressed against it. This
creates a f1| nal gou T?Gg which ¢ i

n ocunent 618 an range.ip.thickness. from on
‘sheet to sever al ¥PEHRY ’§H‘é%tt§.l’r9§?ft Wé“‘?’%ﬁ\r‘]%ﬂ?’éﬁ ’é"’{ﬁdﬁ S{é’ﬁg'? F’i“g’é’errag% ,an‘?
shown in [ gkhéntidale partipd fR0a whirishctioh ETHbEOAre X@6l cRESe bf efptosaphy ifamdddp@adigdes or
chanbers for storing fixative, adhesive, and cyan, magenta, ye|low bl agk
‘and i nf aﬁ%“detikﬁk§¥ypfgﬂ$€apé&rat‘4 PaRlis-ksy Seyptography- ridbie nefpags Retwprk yspy both clagses ohase
mol di ng. ThgidgtphP air WO 02/ 42954 -64 PCT/ AU01 /01529 filter interfaces
with an air punp 638 inside the printer via a hose 639. This provides
filtered air to ' Qo b HnBfctriO EryPlopraBhyh akes it e ikBY O
the Mem etTM pri%e{aﬁeé-gés%@g i”z’:ﬁlsﬁeg%’t% ot he?}rvx,i se clrgg!oﬁ]gh}gri nt head B
nozzl es. By encab pRshAeeryph g mepsagaiTwornarties wishingiip gxehapgedngssagegpust firsy grrange to
operati On%LQFthf'g"CEL’(?E%SE%‘IE?' is effectively linked to the life of the

artridge Is

cartridge. €1n I a 5 fully recyclable product with a

capaci for prigh I 0 Sta( t rri 0

Fi gur e{oiZ, t he rrlﬁ%b ?}?%S’ZM{’%’@& %Egurﬁpe?% Ité)r aégdggrﬁ% y€6%Pt8%§é1h§’s dts%e t‘%’gp
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engi ne 602 in h.et { 0t I el T™M
o nt - engieAEaPEY s GBS Sl SIPE clREd WHERE GRAOAY. Bpe Sl ek

conf i gur atpublished, ovhdle ttiecothérris kepi priveag dihe pulilic. ke¥ xcuspd peencHPd anysnasagevintended 10

the first prjn ngi 602 i nf.ear al I e i Gk~ rollers 626. ,T )
posi tion gﬁrd gitk‘?@egf’Pﬁﬁepnﬁ’ %)é eyﬁé |?ngﬁ§\§l§'n§;ﬁ5&o? l&fmcq%y’eaeén Noid ?enfﬁnn%nly be
comenties .defriyptad usifg it privatet leg. Thusutwiograaies shry sdcaredyi ekchange mapssagest Wighosh first est
ossible tine. The paper exits.the first, MemetT"'. print. engi ne_602 through
oS ot of BTEE e ames & srope Ko dlregsure R e B i 't e i SR 5 s et '
whi ch act orgRiphivite &ey tolpfdrhté & keppdier . These spi ke 15 wheel s contact the

“wet' printed surface and continue to feed the sheet 604 into the second

Menj et TM print pigicn@y @Bptoghiphichn BY ubdd fol Getes digital Rigndede, The) Bolp@DER the04
passes fromthe dupl exed print engines 602 and 603 into the binder assenbly
605. The FIVAE&eY palgaesiag @wrb@smé%mmassmﬂwnww Bash using the pHWAIGKEh

fi brouso supRehd cdnOlhk® veYthANAS BRtypiElVRigh @omitutes\thé Rsigididte While hsldanek e 20
nonentary action glue wheel. The novabl e axl e/gl ue .assenbly 673 is mounted

to a met alPTYMBHEY tViBY BeRest toatbat partigular Tpessagp dp aryPUREMEI PIERIPIEh hathr uing et h
the power ggpgskdy aﬁ&Qcﬂ{Fﬁlggg?ﬁaghlﬂ ailﬁ.lﬁlie%séa e.3f G2 BRANL is ApeRRAIALE nidhh .

powers this canmshaft. eel assenbly 673 consists of a partially
hol | ow ax|thengthg reginient of ths messpgg can yprify hgth hat the meggageissaepwnG anboibat ighas #atom
the ink calLshitlas féinsigNi s axle 679 connects to a glue 25 wheel, which
absor bs adhesive by capillary action through radial holes. A nolded housing

682 supgounds the,glye P\é@ﬁ@ley cwpwmg,{ QBRNIHRE: Bls tb B afv&aglrzs gis{?ib\aetﬂueﬁc fdyde
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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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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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printhead interface 768. Wen several print engine controllers 760 are used
in unison, such Abhséugha falerpenscar 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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t he user. pibdigtion 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 significant 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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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



Each order 507 is uniquely identified within the scope of the nmerchant 500.
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20 When input occurs through a page which is not user-specific, however, the application
must use the user’s unique identity to establish a context. A typical example involves adding items
from a pre-printed catalog page to the user’s virtual “shopping cart”. To protect the user’s privacy,
however, the unique user ID 60 known to the netpage system is preferably not divulged to
applications. This is to prevent different application providers from easily correlating

25 independently accumulated behavioral data.

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

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

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

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



The nobst common shi ppi ng nmet hods are shown in the shipping nethod cl ass
diagramin Figure 54. 30 8.3 PURCHASI NG USER | NTERFACE The status of the
order detwormazas+t he al | owabl e set of operations on the orRfBYAUMWIFR t he
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‘subject to availability and payment approval. The overall purchasing user
interface flow igo hdsist S @,tsedl inNrotifR! pRARA - bad csdel(wmga‘tr@ é\‘ﬁﬁl@’hzﬁ:ﬂbatt%ns, the
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di r ect & y spyem fgordga teemeemalmﬂw%%h% Ifaf thenssgifor pmAungbgy0 enr yetjypes.
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catal og 5 i If the user already has a copy of the nerchant’ s mai n page 530
from a pr dmoeghdessigtrount er, then the catalog is i nmadl ately avail able. 15
8.3.2 Browse Catalog A small product catalog is pically organi zed into a
set of categori eAn appiisatinn providar ghwbe ppedisha Df peri 0}1 subsaribed pantenhtTdg system
and e 0, e h IS
o i nd Cagagr o RAE waiglel Sl ndlive O ISR BiEGLR, s ol B S0 Epect

cat al og i Jdreqeengeof gubbeation. may still be organi zed into cat egori es, but it
may be 20 inpractical to print the entire contents of a category when a
user wishes to browse the category. Instead directory navigation techni ques
can be usedd A CBESOURFERESCRIPTIONS ANYC@RYRI@HTspecific to the kinds of

products represenphffertdd enitRdiaRhedf AGesolics debcliptibaclaké @hgrif iyshaRp i Kighrk 20.S
i nvol ve the user maintaining a collection of itens. In the screen-based 25

version of the apphi 8adubiet ahd)LoWER 0BjestOlnhP Hel Bekctibed! ¥Pi Gl by nfld Wsoti¢er Y
time an.itemis added or renoved. The user therefore receives i nmedi ate

feedbabk ieesipiions 843+ Resquresndeserintignss prefosebly g gier Publinnagre astadaty elgment_sihi |

reci pi ent s is désighBQ Wfa@iﬁita@@&&mv&%’ of elbdiroh{dQe BRI PR BRLIEC St M taahita thfForms to
application, it is less practical to re-print the collection every tine it

changes. ItheWodd Wade B¥eb rénrm AV ﬁEyReqeang BgscriptiomBramay Rk dRDE)- W@F Hlejadatang

so do not @Qneﬂ?&?s%ﬁd}'l{)'u%ed equire immedi ate re-printing. Iteminsertions,
however, are nore lematic. I n sone cases the entire source list can be

used as the i npukl ?&B e AbdsOpHdd hfay! afar i ”ﬁ 16 IndiBery | 0P ¥he -Bgipﬁge”%}‘stgﬁ

particul arly apt the source i st epresents a user-specif
subset20f avinmatically| teansfers copyright fees from users to rights holders when users print copynght

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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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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escri pne
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heir

25 sends the page descriptions to the requesting printer.

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

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

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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relative to the form the sensing device sensing its novenent relative to
t he- f or m ddinfifesathe uagrcormesprading tothe perb 3B uspstthe R arqeniatedyhapdriting medel
conput er %ﬁ%@%@x’@ﬂet fhotoked & FRUGEREY tRe! bl nhLaVerRAl the 3hrdis W Xk, nsai d
at |east one zone, said at |east one paranmeter of the purchasing

t ransact i gagistrgon seryer stuIRg the iixt ribiieHwrgtivgpage seryir Biepagasgrver snpends thegext to

i ncl udi ng thé‘t‘?:xtsstaﬁlg%fﬁxfe'texPF ¥i ding a potential purchaser with a form

containing 1nformation relating to a purchasing transaction, the form
i ncl udi ng coded data indicative of at |east one paraneter of the purchasing

transadi afa 30 SRRRATYREYERIEIBATION PRBYOESHL SYstem data from a sensing device
regarding said at | east, K one WO 35‘542954 -76 PCT/ AU01/.01529 par @e@gr and
regar di ng noveneffSUBING e PR RIGMEDL WhQse Zane the étf‘?l‘\‘?é“t?réecfsrf@aflgf'%\%efﬁ 8¢ ng
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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



providing a potential purchaser with . a form. containing information
relating to a 10 purchasi ng transaction, the formincludi ng coded data
i ndi cati weoob/4zs4i dentity of the form receiving, in a comuIlAvII®YRYem
data from a sensing device regarding an identity of the potential purchaser
and regarding the identity of the form-&%e sensing device containing the
data regarding the identity of the user and sensing the data regarding the
identity abfideden Bevtioh B3] With &md foastpesitidRdditiodnshe coded data; and 15
identifying, in the conputer systemand fromthe data regarding the
i denL ity of the poheakd afa W’fﬁ@@ﬁe&m’ﬁg gﬁdafypérﬁnu dﬁmtidnmlaaiagﬁ b@rt] Bpﬂﬁ)pa%e server
purchasi ng transaction._ 6. The nethod o aimb5 in ich the code ais
‘al so i ndi 39&9 the applicgtion 7 plyo cehtémbet}eém@g%#ﬂ%%%?%&ﬁonﬁmf H}?gfa@%- ?fg‘he
and the mgtPchntaids! aHf}i@'rgthﬁ%?ielﬂsﬂﬁen th® apgHRatANRHEEY eall SAEHY extrctind theCalad 1Y
data fromthe sensing device regarding said at | east one paraneter of the
pur chadl n§Stwesseaisted tWithrthe eoreespendiigrhigitab signature apd phiginingdhe epmesponding cepsifigate
usi ng at Ifl%me%ma&jnsgﬁ,@r goded data. 7. The nethod of claim6 which

, Int

i ncl udes receli Vi e conputer system data fromthe sensing device
regardi ng novenent of the sensing device relative to the forn) the sensing

devi ce 25 ner ag} thép ‘ﬁ\ﬁ_,liﬁ. y } own novenent relative to the form
8. The matﬁd o?égﬁglsgge é .C ai(i;?gﬁ?,:éﬁ Oor 6 in whi cﬂétﬁ% argmat %’R is an
action par amet er A8 efﬂ??P@H’ﬁ%' § CPPRITERB PRISTFRE PIRECHIEE i"heelEi*hg
effecting, int conputer system an qperatjon in respect. of t ction
bar anet o, 30 0. 17D SRS POTUPRie P GH4 CHSOS g% ARATE BPILAN{ he
pur chat) NGpplicaiGproviad to: pubi¥BeNad AR IMrouds) eatRtods MMsilBe Cdfm@tigions on fees
conpri sing:  PCT/ AU01/ 01529 requesting jnforpation relating to an jte Lo be
pur chased,2nd SPrapyssiqps ofhcqrpmissiprs R alfty e Paarle drom g pu hEﬁJ‘é?rfg‘? PYPVigFr bt ¢ om
to be purghased, view ng a shopping cart and submtting a purchasing order.
5 10. The nethod of any one of clainms 3, 4 or 7 in which the parameter is
an option paranefgs hypbrinR Geqrbdt BD &3 1i1Gsell it RsufCd feRldr cbiiRiskiBh BRdit INaf] tél tangkt
identifying, in the conputer system that the potential purchaser_ has

ent ered a 2Rplirgtion pramidersiOr (g mpasehant) & the peureeappliGagion apvider Zihdie prblisherhgnd
the c ut j i i he option paranmeter. 10
11. Tﬁ?mﬁ%@xgéﬁéc% a&??ncaﬁlzgﬁf,%w\f\lhg{?%ﬁﬁ%ng%tt%ﬁ))rﬁhg%r%rret er is associated with
at | east one of: PR LA0i m

and a card type.T%ZémFEgﬁﬂgg?tﬁggé%?%gﬁ% %ﬁg@g‘( cugg?trlr]s? 3, ?fe rg%%rvqﬁ}v@ﬁgt he
par anmet er theshypetlinktis fizst aetivaterd, &fdes@ibethén Pentiomasi Nhen thentaeget application @eedstthod

i ncluding j i Evi f: O d 2 .qk . 1.3 ser
nas. ent or SRk ok Aokppli Qb BrsB P Bha 8 biffead Yol ol 2 gl e
ef f ect i ng,seivar togetherowighu therhyperiinle mquest IDp€hapigesersswes dtedypetlink raqguest 1I2xt0

s haod,.of. cl aj i .j ncl J i
Corputsy agdon Rl oRicliaf; floClehf MY Geil 8F 18 5 RMNlcbiPltiop finky T
net hod of togestienwitB thersoufer applichttont XG4, jia0wmsdrear ID $3 zend el lypertinkverhesalD. [Thast
gﬂgn? T t y a Or]gghl%{f'ft%:o{l] gﬁ%ggﬁég Bﬁ?ég%%lsélgxlbdj a%ﬁéa%%g pro"%"id%ra y zrirc%g{[mt rﬁ’} t1t0 ﬁsoaﬂ]ogiﬁg‘s 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.



15. The nmethod of any one of clains 3, 4 or 7 in which the paraneter is an
aut hori zation paraneter of the purchasing transaction, the nethod including
i denti fyiwgmu1s4¢ he conputer system that the potential p®RCIHdga1528s
entered a handwitten signature by neans_of the sensing device and
effecting, in the conmputer system an d;ﬁQati on associated with the

aut hori zation paraneter. 30 WO 02/ 42954 -78 PCT/ AU01/ 42954 16. The net hod
of claim B whi dHNETPAGEREBEDESDRIFTIONIY, in the conputer system that the
signature is that of the potential purchaser. 17. The method of claim16 in
whi ch the gt horpg,ﬂ\nhgnAﬁ,@ anmeter is associated with payrrent 5

aut hori zati on. one of cl ai

Paraneter i a PREFEE 1RSSR TR arerls e ORI PiREshidinod

i ncl udi ng jhdketdt iafhousiGg 10D id e feARBEE q;lasﬁcsahamnﬁtmﬁhg twalls P03 Getinigy ardibkGHdRS €
has entered a hand drawn E]Pcture by neans of the sensing_ device and

‘ef f ect ithg,5Pac 104 farpeeatng the @en cqrapcasnts. ke pERioR08 i i3 CBeFation TOHARIY THOUnied at

pi cture papaBRE R6-of #2-hottifg 6L h‘%@mp{rarﬁﬁﬁfelﬁ REvep 0T s @édil?edlm t oﬁﬁosﬁe exm 1\@9&)@ h:
a portion of the coded data is sui)erl nposed with a visual %@2 hi c,

vi sual gr é’pﬁwh@sméllﬁgl Fep eayen HY s atsarné eqldedslastirsamadi isdopmed; ﬁmvwa@s
20. The f B orBdPto IO HeQJsé}‘ H ety th? s@fus R ED G\E)tetdhﬁitl{l HY Qﬁﬁgaldts

|nformat|on relating. to at least one of: an Itemto be purc ase and or der
accept ancéthe2gvez 107 Tietudaee math peft 1P afhighisubstargiallh sustoundrcthe ods 108raf he ysinge

on & S 1 208 14 g TojecE FPRAACFIONE) Blofor el KO MG R B8 B il 27T

coded dat aogespbiningsotfldd dorn2d irPtBe wilel 0Faf tlmdxoosfing:l(ﬁl mraﬁo adtenph 112his Inwdmsd
printing th ed dat.a to be Si he.vi s] bl
Cpect v um 953 T s bR 178 oRUAR thE g 057 S5 bl T bldding an

retai ni ng apemaé riildXad eher ecer dO@fareaﬂhng‘edrm xgeaiw atmetal ek plecy Mideinclgding

retrievabl e _usi its i cont ai edl i,t.s cod ata,. . WO

02 h20sa. vt penng s o s “ThecPilal i chisse Lty R e B bibhle 1 Capie 5
whi ch 15iclgsiaementst ri bution a plurality of the fornms using a m xture of
mul ticast and poi ntcast communi cations protocols. 5 26. The nethod of claim
1or 4i 3 whi ch Ahke nﬁﬁﬂ&ﬂﬂ@thﬂﬂhé G@eﬁmﬂiélhIﬁ&(cjéldﬁﬂ?thibﬁldall@oﬂ\bbﬂ&hPCMW The @ .
unique identity ta the senS|n % jdentifi t. as ng assogi ate
with a pardf L1215, als@ mopaed B‘gﬂ’éﬁlﬁ ggBiﬂg The signsF IFrE’PH'HBA? tgpakthe
noni t or i NGen 01 fohgogmmgﬁ{dmﬁ@m said identity. 10 27. The nethod of any
one of clains 1 or 5 . which i ncludes providing all required

information rel airheﬂﬁentdantopaa@%ﬁmaﬂ ﬂ%ﬁnﬁlﬁﬁdiﬁ%%i n'aﬂd Lsh@né@ﬁlmdng sBAdsnAnat.e
the need for a separate disp met hod_of any one of c|ains

1, 4 of05 ipkpepreaskidge b1& wlmnb lyla raPﬁ‘lPéﬁ’l‘Erp%‘{"ﬁ shiles b 2k arfsn%n'ed side ki sida

the net hOdwﬂtlﬁﬁ: kﬂwﬁ&lsﬂg%nﬁuw%@ﬁ&%ﬂa& nib 199 Irahe E@rus QAR 86 QNblolght
purchasing, the systemincluding: a formcontaining information relatin 5g to

a pur chasifegvard dwoush pesm, endh B2 of thei metpluendypiece 114, by rotation of the pen top 10
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.
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i ndi cati ngodatwsirom a sensing device for identifying at IP€ETsAUGOES29
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of at |east one 2 aranmet er of e purchasing transaction, the conputer
syst em r edd&/143giq fﬁgﬁcé%f’é (ot shesmimoynsed erbe gidashlacks 48 amdd24y egar di ng sai d at
| east one paraneter . of the purchasing transaction, and the sensing device
sensi ng the i ndiRebphgrinipads légiawbl%& arp Preyided doreards the ped tQfdefdheibeusing 392 torhe
syst em of _¢lai j {diC j i 29, i Vi C
stnsi ng i {55 sAppte M 0, 1017, 101 RS oS3 £ o] MppRRIEL B OLICEE 1
cl ai Q@9 podt.or 34 in which said at | east one paraneter of the purchasing
transaction is selected fromthe group conprising an action paraneter of
t he purchasing transaction, an option paraneter of the purchasing
transacti @2 a tR5N CPMFROREBr of the purchasing 30 transaction, an
par anct e Of -1 o prEonasL e 1T ansaet LA Py 02 4505 L EClALDL) 01529
paranmet er of .{he purchasi ng trapsactiqn. - )
3'7. The s‘ﬁ%‘f“i%“&}?ij@ﬁ EY & 1 tgmngqq:eﬁﬁgecgepi %Jha‘f)aaﬁgféﬁf‘ei ceyip thenvcipity %ﬁé%i ng
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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.



38. The systemof claim 36 in which the option paraneter is associated with
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and a carndowypzs410 39. The system of claim 36 in which tRETIAX/OpRPanet er
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includes a printer for printing t orm on de WO 027 42954 - 82
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coded dat g ?(gg | 1.NY) . on the surface. 5 46. The
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o a bei ndof e BT ang yasnds et et i cppitRn b 6t vtiles S R e
syst em5 i nfediuiBperfdfmirce (RA0NEIZ géiRialgur@essiRISC pidaessa) | nf or mat i on based on at
| east some of the coded data; and making a purchase transaction associ at ed
vv:t_h gggds\.mor "HRr gfcﬁﬁﬁoﬁmrcﬁgitab)étr&mivﬁﬂkﬁﬁip@ieﬂ@ (hﬁﬁsativéOconEbnerrreszhaﬂd of
cl ai m 49, rein: . e sensing device generates the information

Cndli cat i vauspandciopi ﬁé‘bvaw? ﬁalsw%le@rfml%gﬁgsgm 14/sand; %@&W% are
accel er at igepriedindd singl8 ehntfiMer ASKES | ARLRERFEdomponchts (RFeird®it 19Flarfaf RIPEE6ARRSE N
of claim 49, wherein: the networked conputer conprises a |local printer and
the pur chd8f Mguaters A>@ s Rewdsdsin s sﬁPﬁFﬁggﬁcb'P- the local printer. WO

02/ 4292504 -83

The image sensor is a CCD with an approximate 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 1mm 50k-Pixel IT CCD
Imagé Sensor for Miniature Camera System”, IEEE Transactions on Electronic Devices, Volume
47, Number 1, January 2000, which is incorporated herein by reference) with an IR filter. Other

25  types of image sensors may be used, such as CMOS type image sensors. The minimum pixel count

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

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

30 event.

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

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



52. The nethod of purchasing of claim49, wherein: PCT/AU01/ 01529 the

sensi ng device captures data further conprising tine-varying |ocation data
form ng aveerimss of strokes fromwhich digital ink is deripeadsudiloes2di gital
ink derived froma signature zone being used to recogni ze or authenticate a
user. 5 53. The nethod of claim49, wher®n: the sensi ng devi ce conprises a
wireless pen interface and a transmssion of digital ink fromthe wrel ess
pen i nt er tammudicatioher conpri ses bionmetric informati on derived from

bi onetric data captured by the pen interface. 10 54. The method of claim
49, wherein: thdnhhal@hitive eddbdinenp therpef ilyrjoltespanfratE DA Rsdcsatidh (kDAL
sone datafr ihe roﬁdplncludlngy‘eentllt pen force and fingerprint
data. 15 IUETTAER Jor DR iHEs feORMPIEIR Wilhabate statlon or gipREECRIY. Bl petimay, be
product Okornk&tePBEWRE0 aPhinter, b6t tARIIBAM it is@beFhiRsdd, wherein: at |east sone
coded data is conposed of an array of macrodots which are arranged to 20
depi ct 5a target JArLauR eABbAmAEaR: pen/ 101 RR1uAR £ @dir Ar &{h%géﬂaﬁﬁccel@,’ftﬁﬁe?érg
the target area conprises orient ation indicating corners 58. the net hod
of cl ai m Hountgghar tbe pormah plape gbthe par 401 axis The pensleramaters 19 argishaven indFigmres 9
average upgd figsl RsWBgY e 59. The nmethod of claim 58, wherein: the coded
data is provi deg wth infrared absorbing nedia. .AY5. AFH&E

oL e R B ey R i e 8 E0400°

Al & Al &9. Fodommithoukisefergngs mnourfapRlosatinagaga-slloyingAHel LogiHen &gs Ad Be AHBDIAh & B&e .

AHI. A l 1 9. Al 9%
iy, Reie. Ao B 1P A ﬁ’g@“iﬁ%ﬁiﬁ%@[gﬂ@%@%ﬂ s Btk o)

E] aj c i’vl] c i’vl] surface] Koo kel df tha]ObE]toa]ﬂ eiadrduteffaca ot blemputap.g 2 m}Im]icbaltmﬁLﬂlem] ca

cajcalc

CpS: Kve~ qu%%%a &l ‘%c arU]aé é‘j‘ ca t(lzlg]a{:eg]oé g]eégﬁ cS]"?Sj“c‘:&[‘J]dgs‘j‘%dﬂﬁ“EQ] @5]‘@5{ ca]

ca] ca] ca] eb]nentU] ca] ca] cal] ca]ca] ca]Jca]ca]ca]ca! {Y|rKr+1T

] *. =zupkfa\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c

aU] Ca] Ca] cal] ca]Tie] acedlfratigrc mpasaged ycihé @aedefePonieters in each of the x and y directions is

H ! la“'' ># &&E&&& ca, cal ca] ca] ca] ca] ca
ca] ca] cr’a] b‘ﬁ]%%&f‘f‘éﬂ YR ‘8&1‘% t]’@%f%&% %‘Ll]‘% 36‘% é{]‘&&‘}y aé‘}dé’ﬁ% 1g a¥ &&]6 B] el
e(v
§ #§ z§ § B* * +c-+u++,Y1GC. the stprtjng mogitien Pl e ol scet kaeym: oplvaefeting vosjtion evitping ca)
ca] ca] ca] @@x}l@&}@&]}@ﬂd@ﬁ]ﬁﬂ&bﬁ@] Ifo@;h@ﬂhﬂt@g&dtm]aeﬁixﬁwdt&a&fb?d B ahe @hsa] eadiGaioht-2n3
33245W66678 <<<<=>27?722?7 ca] ca] ca] calﬁca ca] cal caj ca]
ca] ca] ca] & e&"é’??f“(f%[ﬂpt"é]l% Q]"@%é%% ‘]‘tlf’&] %‘9]‘13%‘]“@%1]"33]‘%‘] OHFTReETESS cal
0AA/ B2B? Baihfalate b0 Ez EE+FFF) GGGGGG) HOHHHHI di | zupkf a\ W ] ] cal] ca] ca] ca] ca]
ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]calcalcalcalc
aU] ca] ca] ca! I *JQJIJK. KKKKM MNNNOROOOOOOO: PPPQRARgSt SSTT) V{vgkfal\W]] ca] ca] ca
] cal] ag] c@] ca] c Nephea PrRaeR|DEariroN cal] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca! )VzVVV\frV\lV\@'\Y/\X/\W XXX<YYYXZZ[\\ R ] "e~hr™. —  a%aa{vgl gb] X]
]1]ca]ca]l 931] ca] g, sa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
Ul ca] ca] caJca] c g:rdca a ca a>bbc cY%c4cccAd hhi i KDkk/ | ;
| @a mj OOpppZU RpEssdcirage walRrpie 8 Eé]%g 3 pessybled inigwr d&ilta) ¢
MLC E]y {3/ @hﬁ@haaagé?])ﬁ Bbtedl A £a eah Gaibl aalieal 8% SRl khSsstcob hyd/aos, Www
227
| ~yt olye [ %J} ]/féa]ndaﬁga]eé a7 and L7 b uyce aspraighynepaypath vy thapaper] €04 mpsiigdpusiither] ca
cajc a
T e R o AP UL ot sice of  hecy simplangously, infall ooy
ca] ca] caUPéCaM]tbé]“d?i‘}Qéa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caI re: l a9EJYFhl t yxl } xrm
hc”YkfalW]]]ca] ca)ca] ca] caU] ca] ca] ca] cal] ca] caU] cal] cal] cal] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] %i%@@é}@a}m]w@]&é@kfwmmm jtete 8f glue along one edge of each printed
. 0%\~yt 0j e ca
OYyLol e Cg] ca]i)]"?%’fﬁgf@%eﬁ%]‘@ﬁ’ff‘@a‘f%%fe?ﬁd GRS AafiRl i Tl SRl G HngAlsAY]
| $AD, #Sw<dopinfeat $18]whijlceheaize ai thiwknsi fahoat swptdafevaiatmindafichdesa] ca] cal] ca] ¢
a] ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca! 2>CS{ +ad) 7Ux* TSHT{ vqgl gb] W U] ¢
ia] cia] d’is(] ca] ca] ca’]‘lwa]wlaqe(abl]m@l] crafidgd 6%12] {sbqvaaifxcfagma]l?:a]@éﬂ]dom]lcmhl]dupl]emq&ma] ca
ca] ca] ca a C r + C calca c ca
U] ca] ca] cgfg{éﬁ%c af]%c%la (ﬂl ]Il%l“]‘LlJ)86 fL’y a’]% éﬁ] 5 an?ug %T%%%cg?ﬁ@tﬁ?@?ca!
m H G 5C} s inﬂr_a@]d]m]]s; a‘pe ajroadee a]so &]mm]lc antieocadr ﬁlw]am]a badeandldiag.CEjeCiiicfadit a] C
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal d, KN;
47NVZ{ K27@W zupkf a\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c
a] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca! % 4" vhn6BGUdU{ vgl gb] X]]] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
aU] ca] ca] ca] caU] ca] ca] ca! U O"SyW




"1X m

f(9"J~ytnid_ZU] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal]

ca] ca] ca]wapealssa] cal] ca] cal] ca] ca] ca] ca] ca! X! FJL_nmAzupj #ONAJaA1R4] ca] caU

] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] caé cal] caU] ca] ca] ca] ca] ca] cal] ca] ca] ca

]ca]ca]ca]ca]caI ; GL Q[ B

=l D" #~H#AH398004-808k&M ' | (R)) ) zt oj e [ UU] ca] ca] ca] ca] ca] caU] ca] ca] calU] ca] ¢

a] ca] ca] calu]acm]eurfa/]:es?v]l/ﬂﬂ]mmﬂooo Inm]p(fazz B dmsideahe primer]| viced hasa 8% [This| pravide [fit@fed atr xd 1* *
SIAY I >1

3* 3>33044£‘9W'W@ 'pwvertdagrea]oé aigre peicles fnee fhe Meoypia prinfheads 30 whirk mjgbhy) ¢

‘a] cal] ca] GaletRike 2logathe Hrﬁﬁala&‘cﬁh@ﬁ]e@ 3139 Qﬁ&ﬁﬂcﬁzﬁﬂh% @# filter within the cartndge the

444445m555866777L9 9| 9 :::;

<} <<=r ==-PPY3UOMA

\%] cal] Gﬁ] ?ﬂf@lﬁ%&%&&k?@lﬁ@l@%&%ﬁﬁhﬁﬂi it fidhd S ZE%??@@@%&@ANBBCC

?;&i;“é 'a% cal {c'ai %sz e P el R SBT3 o)
KKL' LGLLLFEheesfl Ws{saqsog b:} bua]fijrsta]mtaapgm]: 663 mm]tbat]hwaqxcta] ca

|

L‘é%%%%%ﬁﬂ“%}%@%@ﬁ%z%%@? TR TRRR FAh Gt o0 L SO R AR

a] ]ca] ]ca] c&bm}ngail;maé %]émhmhﬁ?]rgyneﬁdn@aﬂmja@] Eapéqajtc Thi p@bﬁmxc&b&vﬁﬁh& caj
calca abccc ee .. .

1] hkk i PR ayte PR By dipionh SO ELPTE aples) 625 e oapit e 2 by o

tatU][ ca][ ca](q)al]%dtaﬁbt:as] seakddcali all Rkl ]ga;h]c@] ﬁﬂi&?&dﬁ?ﬁkhﬁ%ﬁ?’ﬁﬁl}&@@%iﬁﬁ}lﬁﬁ]@ﬁﬂfﬁﬁ?&- } t

uut uvkvyv 7w \ ca, a] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca]ca]c

a] ca] ca] caifégq ‘\({,\‘g%‘%g’%%“? %’&] ]:"‘?ﬂ‘ca] cal ca] ca] ca] cal 7wgxx*y-yyy=zzzzzzzH{{| | L

}}}~~~~x-S{vql gb] Xl gb] X]]] ca] ca].ca] ca} ca] ca] ca] cal ca ca] ca] ca] calca] ca

] ca] ca] caU] caU] chity R2R¢) & g&]fE%‘]M%H‘E'a CHY) ging $PZ threug ]h,@\%@ ffippyered exit spike

BAU { upkf q)ndkik ](51%}1@@116@1% Rl J&ﬁl}? aJt %M&%Lﬁﬁﬂeﬁaémh’&c th&kpigd cal
cal ca] ca] ca] ca] ca caj caj ca ca] ca] c
m O ~xEhi v @&p@@q 8] ‘®al i ]%ralhqq:amq em}pea}ccﬂ@apca]@a]ﬁeé]lma]tba]sccam] ca]

cal] ca] ca]l\ﬁ?:]é‘ gﬁ%ﬁ%&?k&f] cal ca]ca]ca] cal OEIMV[ | #| ! Gu, T{ vql ga\ W] ca] cay

calca]ca]c caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal ca]c

2] cal caUl cal cal cheane efeed e AP A Spe SRR B PR A eRRE S
V[j! M 00: 602 and 603 into the binder assembly 605 The printed page passes between a powered spike wheel -
kf a\
L2110a] caupeels EAERAR] E3Rab oabRe] S8e b ObARLERLSR SRbTRIEShie aRbe e ool
i:a] i:alitl‘fh] imdnfmlzagai/ﬁﬁh ghieodieela] heaunoedbizedxisdgland ssatifly &Tac'ﬁlmhtﬁ]d]t@ahew sppard] C ]a
ca] ca] cal.cal cZ<$9 gz calcal ca calca ca
Lol caj Ca] CERBS A Ot e R4 AT TR b A PO R 02N E T AERb Y tIPPAIA  Cr
] A~yt o] e_ Zuinstanfic ABmadte mbapesgcllscamstiafica) cal caV] cal ca] ca] calU] cal cal] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca! A: 09 _kpko, R__
VJ'] wr ]rrhc] X] c] caU] aaé (gaieC\aﬂdéhissaixKlﬁ]éqa]clﬁﬁmﬁﬁgﬂlﬁ%&ﬁ}él@)ﬁ]&%&)hc@ﬂl@ a‘v% alltﬁ]&] @&hﬁga] ca
calca]ca ca *ZuzFe, 2> ch c

al ca] ca] g&t‘l]%‘ﬁ%%ﬁ% nggﬁ} lﬁ‘ila]fela]ﬂteazr% sardes 627 8&18@%13@3]0815?&15}%%1&%] ca
U] ca] czq cajteal @\dﬁdhadlﬁ@bs adhesive by capillary action through radlal holes A molded housing 682

@-c-0~1lI Pr{vqgl gb] W U] ca] ca] ca] ca] ca] ca]c %ca] cal] caU] ca] ca] ca] ca] ca] ca] cajc
a] ca] ca] ca‘]"&%‘lﬂflé él]ecg]xeb g}l%]%lg] %f%]'\géf% %f]tc%ﬂ"‘]?ﬂ!}g side moldings and sprung outer
CRy>/ | wr rrgiabfé]aw falieale abheal salkshealisal &@L&@l@@hﬁ&l ﬁ@}éa@&ﬁﬁé £t 68Ul ca]
calcalca]ca]c ca] Cc a] ca] ca] ca] ca] ca] cal r 1U[ {615
8Xb| vql gb]thipey] aq%ﬂléaa 64D SFROSES] tbaphla]v@&flcthqoegl} ey e%]healyqi@}ida]:%@q €8 ca]
ca] ca] ca] Oﬁkﬂl@@lﬁﬁk§ab&4ﬁ&ﬁl£ﬁ&fﬂd@ﬂe% R&dap the glue wheel d eriods o mac 1v1t

ga ] ca]’ca] ca] ca] calfn%fca]d a?] cay

M/ (msv~, gj L{vql W ] ca] caU] ca] ca] cal ca

ca] calgg] ca ca C LQ}?J ft@%@&ﬁ%&%}ﬂ? ﬁ%ﬁ?@bﬁ&%&@m bly s, gﬁ!&g pliad to one

LrrA"lwemhe”Y] ] ] cal ca ca] ca] ca] ca] cal calca] ca
] ca] ca] ca]vetice d@apm@]m@dy ¢avpu dfjoomthe dirst 'sheet gf $é‘$$m9/&@mn@%d down 7( :
O h SR a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
](ch.{J]) cZa] Z:Zilftgkt b 1&%’%(%1?31%%5;] I:a] I:a] I:a] I:a] I:a] I:a] Lau} ca% ! ’\]—{\]— Joal calcal
109%&' ()-f109%& () 0&10%@R () -! K@&L09&' ()-! &10%JUE () - YSMLOY& () - MKdE
nMlO%&' ()- 910%&' ()-109& ()-L#L10%&' ()-#109%&' ()-9#10%&' () - KdF, 109&' ()-'
109%&' ()- 10%&' ()- 109%&' ()-310%& ()- "10%&k' ()-#-78KkL."' 109& ()- 10%& ()-
109%& ()-' 109& ()- 109& ()-8BKTUV j p@9 109%& ()-9 109% ()- 109& ()-'

109& ()- 109& ()- 109 ()-jKu}~F9 109® 109& ()-9 109%& ()-9 109%& ()-9
109& ()-tS2 Y3&'109%& ()- YIUBIAO09& ()- Y# GLO%& ()-9 109%& ()- &9
109 ()-)9 109%& ()-fz|[:2 Y Y/ 10%& ()- YF/ 10%& ()- Y& @O%& ()-

N 1 oA N7 AL A arNAT . A NN, NIZONLNA NN T



MLO%& ()-" Y "10%-& ()-  0eEALO+ YF %40%& ()-F 0/<10%+& ()-'q %

%40%-& ()-F %40%-& ()-F 9%0%& ()- ODEOTeGHF %d0%& ()-' q_% %10%& ()-F
%409%-& (WO 0%aB%& ()-' q_ 9% %0%-& ()- eE+F %d0%& ()-F VPOTHR (Y129
WO%& ()-F WO%& ()-'d_%F YA0%& ()-F Y0%& ()- vwypPOF %40%& ()-F
%40%& ()-' q_%F %0%& ()-F %0%& ()-"PYa0%& () q_%pi HOF %40% F3y
10% & ()- F #10% & ()- F fnl0% & ()-F %0%-& ()- %c %0%-& () -p}_?0F

%l " - #1097 () - | PRINSEIENTHOLLER AROAITECTURE #10%{& ()-1"-#10% & ()-1" #10%{

& ()-1 T40I * - #10% 0% . "%
/ KI(Dzn* #5S301 " - #10% lfé 85‘6% ag"[ f #10&?“ &%65 ‘%‘T"Sﬁtjsq’g%f‘” °“h1g A 5%} ﬁd f7°K nfﬁaﬁ“( #10
% & () -) * ovHsiT0stilled 1B EK [itetfice HM@IIOT) a|md1#1®ch@v¢g (tramwnm con#mrb@razES() |

o (o D RhRE e G 354 mar GRS i BN 75 B a1 000

(& ()-18- #)itdh&’n(s& (RIP) DSPKPST, Mhple)khﬁ(ﬁﬁiﬁn&ex@nel cont IR B60@)ant 7666, AREIRmEMoty’ 6581 0%
& ()-1"-#10

dDO/ KPnt #la“‘{ %&DW 63 spdlngratsd ip Figweddh o () -1 " - #109% & () -1 "- #10% & () - |
_#10% & o .

| +57] Scti T48 | " #1'857( %‘L’nfr?nlf‘g Pipeetphandles commpieagiop ywith. the, peewogc 19 apd wish degak.

- " | KPnt # S|viifeless S, 091 &nkds-the h el 8ol d17; dontr1t QK et IntdrfaceILIOBY &13(61154 KPm

sl
1S A o S i A B R

g 8 :10 ﬁ%%%ug lse)rfo%Q{ch - geh& U Surfose / KiReToptocestick0 Vi () cohtrotind Ypockssod 7#(10%1
<_/ 0/ KPnt #pmnw&lea sewl)thppnmmw&cwmums #ahog &h@ﬁpeed#&wm GP- 1 - #10% & ()
<EI\/NO°QpTO/ KPmt#] " - #10% & () - %" - #10% & ()--1"-#10% & ()-1"-#10% & ()-1"

0% & ()-1"- #1094 Bhe( oragierity W#In%mew&df(synm@eao?(tm%)(netpege printer’s

Y40% & () -com pi%gsga/})%e(fbrmz{t HReR /?‘ﬁﬂéﬁélhe{ confrlfiter E;%ﬁﬁ@s%ﬁhe(n) and gm/%eg}rr{aées tbles
10% & () - F"910% Fl FIO% & (3 -4Y] | [ L/ KB

F10% & () -assotiong &m(n)uet“\t#mm& 350-in eal tiowg(e. (o) overrP prESKrer () nutq&{ Thel_duplzxed

Fa0 el ) P AR i %%f&.‘?i%*asff l%?l/ Soaon ()- F 10 (- F
109 & (). Fo oaoltareser i Fughg boinde Bogitid b phoct TRRUHSE gk )

F109% & () -us&g@ifednRinclienl @ity the Grited QA Chip\68S5 8d%A nk afridge QA chip 761.
7"10% & ()-=f|[:vU4/ F F 10% & ()-F 03 10%(<& ()-F F&#10% & ()- F
g10% & ()- F 1091 fjntér chhtrdRY§ &agh)m@ndvy 65§ holdslthe Eofﬁﬁié)ﬁcﬁ'&bm)thd:prﬁcessor 750

E?fﬁyi& ()gﬁﬂfheﬂf%@’& Fabag w e phs it boie iR Ak Polsgatimpusips.. ¢
P 10% () F (OBt 75hatage oy et po b R bl -

F739%40% & '(5)3 dﬁdFBdiélﬁ%ﬁ &incpit F75EB " @ated( Jor aFsinpld Ypdrdiler ASIO 658%¢Akaloy -RF

S O AL O LR i e

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.
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The page expansion and printing pipeline of the print engine controller 760 consists of a
30 high speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax

decoder 764, a custom halftoner/compositor unit 765, a custom tag encoder 766, a line

loader/formatter unit 767, and a custom interface 768 to the Memjet™ printhead 350.
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8. PURCHASING
The netpage system provides efficient mechanisms for merchants to offer goods and

services to customers, and for customers to select and pay for those goods and services.

A customer can order directly from a catalog browsed and printed dynamically via

30 netpage, as well as from a pre-printed catalog delivered by traditional means.

The customer’s dynamic signature, in combination with the customer’s uniquely
identified pen, authenticates the purchasing transaction in a way which is impossible to forget. If

the customer chooses to use the Secure Electronic Transaction (SET) payment mechanism built
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0,
FL10 /@b@‘ ()-F I:&etpages 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, and draggable commands 998.

When a user interface flow is broken up into multiple diagrams, any document which is

30 duplicated is shown with dashed outlines in all but the main diagram which defines it.

8.2 PURCHASING OBJECT MODEL
The purchasing object model revolves around merchants and customers.
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15 The name and description of a customer derives from the details of the corresponding

netpage user.

Each customer has a history of payment methods 508 and shipping addresses 509 with

the merchant. The most recent of each is recorded and used as the default on any new order.

Each customer has an account 506 with the merchant which records the net balance of all
20 invoices and received payments. Account payments 505, i.e. payments not associated with a

particular invoice, are associated directly with the customer account 506.

Each customer has a history of orders 507, each in a particular state of completion as

reflected by its status 525. The order class diagram is shown in Figure 52.
Each order 507 is uniquely identified within the scope of the merchant 500.

25 Each order has a status 525 which indicates whether the order is pending (i.e. not yet
submitted), active, partially or fully shipped, cancelled or completed. An order is not completed

until full payment is received.

Each order consists of a number of order items 512, each of which specifies the quantity

of a particular product offered by the merchant. Each order item 512 also includes a backorder

30 quantity 513 and a quantity shipped 514. The backorder quantity 513 is used to register a claim on
future stock when there is insufficient current stock to fully satisfy the order item. The quantity

shipped 514 is used to record the cumulative quantity actually shipped.
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FO#10%8$ S&o (make Eaﬁﬂ&?/ﬁ%n@to the normal protocol between the merchant and their acquiring bank
20 or institution which handles the particular payment card type.

Invoice and pro forma invoice payments are normally made with a check or money order.

Cash on delivery payments are normally made with a check or cash.

The set of shipping methods 521 which applies to a particular order depends on whether

the order’s shipping address 509 is domestic or international with respect to the location of the

25 merchant’s warehouse. Typical domestic shipping methods 522 include standard shipping, second
day air, and next day air. Typical international shipping methods 523 include standard shipping,

airmail, and international priority.

The most common shipping methods are shown in the shipping method class diagram in
Figure 54.

30 83 PURCHASING USER INTERFACE
The status of the order determines the allowable set of operations on the order. While the
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Depending on the nature of the order, it may be practical to also list the contents of the

shopping cart on the product-specific page. However, it is the fact that the product page gives

15  product-specific information that is of primary value to the user.

The product page is visibly linked to the order itself because it is tagged with the name of

the current user, the order transaction number, and the order date and time.

8.3.4 Complete Order
The shopping cart 536 represents the contents of the current order. The shopping cart 536

20 s accessible from any merchant page, whether the page is part of the current order form or not. The

shopping cart 536 provides a convenient place to review the order and make final changes.

The checkout 535 is also accessible from any merchant page. It provides a place to

specify shipping and payment information, and finally to confirm the order.

The checkout form 535 is broken up into five sections: shipping address 535b, shipping
25 method 535¢, payment method 535d, order items 535e, and order confirmation 535f. Sections have

default selections based on the user’s most recent behavior.

The order confirmation section 535f summarizes the order and captures the user’s

signature. It shows the current shipping address, shipping method, payment method, and order total.

Any change the user makes to the order on the checkout form 535 is reflected on the
30 form, since the change is made with the inking pen. It is not reflected, however, in the order
summary in the order confirmation section 535f, To produce a consistent checkout form, the user

can simply press the <update> button at the bottom of the form after making a number of changes.
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(Figure 62).

The printed checkout form will vary in length depending on the number of previously
used shipping addresses and payment cards, and the number of items in the order. In many cases it

15  will fit conveniently on two pages printed on a single sheet of paper.

The order receipt 537 lists the items ordered and summarizes the order parameters in

much the same way as the order confirmation section of the checkout form (Figure 61).

8.3.5 Edit Account
Users can edit their customer details maintained by the merchant, including their list of .

20 shipping addresses and their list of payment methods. They can also print their order list 540, and
details of individual orders. They can edit any order which has not been fully shipped, as described

earlier.

The order list 540 gives the status for each order. Pressing the <info> button associated
with each order yields a copy of the order receipt 537, but with an updated status for each order
25 item. The status of an order item derives from the status of the order it is part, as well as the

presence of shipment items and backorder items associated with the order item.

8.3.6 Edit Order
The order receipt allows the quantities of individual order items which are still active to

be altered. Once alterations are made, the user must press the <submit> button. An updated receipt

30 is produced.

To edit order parameters, the user can press the <edit> button on the order receipt 537.

This produces an order editing form 538 which is similar in structure to the checkout form. Once
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WO (& ()- &l Oiocf@r(ti%iﬁé,'in $he computer system and from the indicating data, at least one parameter

relating to the purchasing transaction.

2. The method of claim 1 in which said at least one parameter relating to the purchasing
15 transaction is associated with at least one zone of the form and in which the method includes
identifying, in the computer system and from the zone relative to which the sensing device is

located, said at least one parameter.

3. The method of claim 2 which includes:

20 receiving, in the computer system, data regarding movement of the sensing device
relative to the form, the sensing device sensing its-movement relative to the form 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 purchasing transaction.
25
4, A method of enabling online purchasing, the method including the steps of:

providing a potential purchaser with a form containing information relating to a
purchasing transaction, the form including coded data indicative of at least one parameter of the

purchasing transaction;

30 receiving, in a computer system, data from a sensing device regarding said at least one
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6. The method of claim 5 in which the coded data is also indicative of at least one parameter

of the purchasing transaction, and the method includes receiving, in the computer system,
20 indicating data from the sensing device regarding said at least one parameter of the purchasing

transaction, the sensing device sensing the indicating data using at least some of the coded data.

7. The method of claim 6 which includes receiving, in the computer system, data from the
sensing device regarding movement of the sensing device relative to the form, the sensing device

25  generating data regarding its own movement relative to the form.

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

in respect of the action parameter.

30

9. The method of claim 8 in which the action parameter of the purchasing transaction is

10 10%(& ()-

0
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A0 s s e O S B S
#109R$&&' (potentidl POBSEERhas)entered HARBERN toxt data by means of the sensing device and effecting,

in the computer system, an operation associated with the text parameter.

13, The method of claim 12 which includes converting, in the computer system, the

20 handwritten text data to computer text.

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

a shipping address, a billing address, a payment method and a quantity of an item to be

purchased.
25

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

effecting, in the computer system, an operation associated with the authorization parameter.
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a portion of the coded data is superimposed with a visual graphic, the visual graphic

relating to the parameter associated with the portion.
15

20. The method of any one of claims 1, 4 or 5 in which the form contains information relating.

to at least one of:

an item to be purchased and order acceptance.
20 2L The method of claim 1 or 5 which includes printing the form on demand.

22. The method of claim 21 which includes printing the form on a surface and, at the same

time that the form is printed, printing the coded data on the surface.

25 23 The method of claim 22 which includes printing the coded data to be substantially

invisible in the visible spectrum.

24. The method of any one of claim 1 or 5 which includes retaining a retrievable record of

each form generated, the form being retrievable using its identity as contained in its coded data.
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29. A system for enabling online purchasing, the system including:

a form containing information relating to a purchasing transaction, the form including

coded data indicative of an identity of the form and of at least one reference point of the form; and

20 a computer system for receiving indicating data from a sensing device for identifying at
least one parameter relating to the purchasing transaction, the indicating data being indicative of
the identity of the form and a position of the sensing device relative to the form, the sensing device

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

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

transaction is associated with at least one zone of the form.

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

movement relative to the form using at least some of the coded data.
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potential purchaser and the identity of the form, and for identifying, from said received data, a
15 purchasing transaction, the sensing device containing the data regarding the identity of the potential

purchaser and sensing the data regarding the identity of the form using at least some of the coded

data.

34. The system of claim 33 in which the coded data is also indicative of at least one
20 parameter of the purchasing transaction, the computer system receiving indicating data from the
-sensing device regarding said at least one parameter.of the purchasing transaction, and the sensing

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

35. The system of claim 33 which includes the sensing device, the sensing device sensing its

25 movement relative to the form.

36. The system of any one of claims 29, 32 or 34 in which said at least one parameter of the
purchasing transaction is selected from the group comprising an action parameter of the purchasing
transaction, an option parameter of the purchasing transaction, a text parameter of the purchasing
80 transaction, an authorization parameter of the purchasing transaction, and a picture parameter of the

purchasing transaction.
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15 authorization.

41. The system of claim 36 in which the picture parameter is:

a portion of the coded data is superimposed with a visual graphic, the visual graphic

relating to the parameter associated with the portion.

20
42, The system of any one of claims 31, 32 or 35 in which the sensing device includes a
marking nib.
43, The system of claim 31 or 32 in which the sensing device contains identity data which

25 imparts a unique identity to the sensing device and identifies it as being associated with a particular

potential purchaser.

44, The system of any one of claims 29, 32 or 33 in which the form is printed on a surface

and in which the system includes a printer for printing the form on demand.
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15  49. A method of making an online purchase of goods or services, comprising the steps of:

obtaining from a network source, a purchasing form surface; the surface having coded
data printed on it, the coded data being indicative of an identity of the form; the coded data being’

readable by a sensing device;

providing to a networked computer system, information from the sensing device, the

20 information based on at least some of the coded data; and

making a purchase transaction associated with goods. or services covered by the

purchasing form.
50. The method of claim 49, wherein:
25 the sensing device generates the information indicative of its time-varying location by

sensing its time-varying acceleration via at least one accelerometer.

51. The method of purchasing of claim 49, wherein:

the networked computer comprises a local printer and the purchasing form surface is

30 printed by the local printer.
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52. The method of purchasing of claim 49, wherein:

the sensing device captures data further comprising time-varying location data forming a
series of strokes from which digital ink is derived; the digital ink derived from a signature zone

being used to recognize or authenticate a user.

53. The method of claim 49, wherein:

the sensing device comprises a wireless pen interface and a transmission of digital ink
from the wireless pen interface further comprises biometric information derived from biometric

data captured by the pen interface.

54, The method of claim 49, wherein:

the biometric data captured by the pen interface is at least some data from the group

including: pen tilt, pen force and fingerprint data.

55. The method of claim 49, wherein:

the surface is part of a product or its package.

56. The method of claim 49, wherein:

at least some coded data is composed of an array of macrodots which are arranged to

depict a target area and data areas.

57. The method of claim 56, wherein:

the target area comprises orientation indicating corners.

58. the method of claim 49, wherein:

the coded data is substantially invisible to an average unaided human eye.

59. The method of claim 58, wherein:

the coded data is provided with infrared absorbing media.



