1 HANDWRI TTEN TEXT CAPTURE VI A | NTERFACE SURFACE AND PROCESSI NG SENSOR

FI ELD OF | NVENTI ON The present invention relates to a nethod and system for
enabling user interaction with conputer software running in a conputer
system The invention has been devel oped primarily to provide the basis for
a surface-based interface which allows a user to interact w th networked
information and to obtain interactive printed matter on demand via

hi gh- speed networked color printers. Although the invention will largely be
described herein with reference to this use, it will be appreciated that
the invention is not limted to use in this field. CO PENDI NG APPLI CATI ONS
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2 BACKGROUND Presently, users wishing to input text into a conputer system
typically do so via a keyboard. Wil st such interface systens are useful
they are relatively bulky, and lack the tactile nature of using a pen to
record informati on on paper. Mreover, in nmany situations, paper used in
conjunction with a pen is a nore physically confortable and conveni ent
information input tool, due to its visual characteristics and its
portability conpared to conmputer keyboards and ot her conputer interface
devi ces. However, paper-based recording of information |acks many of the
advant ages of conputer-based recording, such as searchability and conpact
archiving.BkngF§P§§yboard i nput systens, pen and paper generally | ack the
ability to onputer software. SUMVARY OF | NVENTI ON According to a
first aspect, th@ﬁﬂmﬂﬁu@mammﬂgd“@mﬂe&hﬂdubﬁmﬂﬂ@ahﬁq@muﬁ%msdﬁhdnteraCt with

conputer s r d ut.er tplizi a formprinted
onto a sur ?Jg%:ée% %ﬁ%v%gﬂr%gﬂcgs angus?ﬂg]f% qrqﬁ”?’h‘fng't?“ﬁgfdftﬂe PHE conput er
sof t war e, Paq@Ee of ypifgAREn ﬁavprﬁglfmet@d ORIEPE- Mmhveain imagy sprfiations, fagx tised inel d
relating t &nﬁ;ﬁtﬁo&@ﬁﬂﬂ«ﬂe@fs a§1@1fetpmﬁfcﬁly c&rﬂ@ﬁﬁﬁ%ﬁ@gﬂeﬁw&t Hﬁjdnﬂfgwlt.l Dlgut ?otogﬁ)ﬂse to

pI’OVI di ng It rmto the user; receiving, In the conputer sys

i ndi cati ng“da Sf‘%ll C]?FFﬁtGWBQFé’H‘E’Ff‘tpm&gHI‘&’ GP’IanéO @é’ﬁ%tf'rr]@’boﬂ‘és\ﬁ“&‘éher egmpuendi cat i ng
dat a i ndi cateifare dofeet Hewdvextapdrib@kdbecotdig ol BEAREEGA ladk@ingnylon@é fda&rka\é&. oof novenent
of_ Lhe sensbng ey Efalelah] 1ea bl [ ce, when

pl aced oper g.l?l vely I llgev LS ﬁtl%%ﬂftya"fim?p Dmrg’%ﬁ@?‘ﬁ?%ﬁ ‘i/‘ﬂ%‘ i ndi cati ng
dat a baseosyﬁ?mslvl?é’aé‘fdlﬁ%ﬁf SqﬂﬁPIWacbﬁieQ‘@hfstowgnt@tcotne'agtsofs@me of the coded data
and substantially simultaneously generating the novenent data; and
identifyi NGl r systemand fromthe indicating data, the text
field, an %*ﬂgﬁg[bﬁ:r{gemb@onput er software at least partially in reliance
on the novenment @etoalingmch 0%t asppan SlicreliCrb @RS 2 ABEAND alBds Wedthinteher i@xt i el d.
Pref er abl Yoombii& sbaMeMda@Rinf ULk he s in the conputer
system peoro?%r m ng textElrneaco ni %?%t%ﬁgﬁg]?%e%oﬁ%ﬁ t[e% tf’eﬁdr%%f’e%{]ﬂlbut t her eby
to gener at’BMGitrERtion slating (pfhe Pt spliwarh e pustace hﬁm@ wdddgatamdiotivadfed with a
vi sibl e t et fidonatisab thaaﬁlpecersbﬂmrd Bt ehRGR AN RS s o N a preferred

enbodi nment, the |Q‘\I/I§ dl further includes the step of, in the conputer
system recogni stRG HHET RS K& Fovenent data is indicative of an text
editing command GFfa%m io the gompuizesysem, firgcainb yatd 4ne moedient dibfrém PEeafigr abl y, in
the event dehat th@-ﬁldz@iglhé &a&gncﬁcg{mpﬂe lleﬁﬂglgmyvéﬁeq{ a%agnedicat%vFl uc;[vgrl;e t%/fs temis

oper at ed |[%r ccordance with instructi OnS asSSsSocCl a 1 ng
g

conmand. 9¢ A1y10p relafivrelo e form. iy sensingdavige whengeacadopeelively @mwehethfe okd owi ng
group: st rfleke@udrtingithel@eikting @G; bast billdaR Gartial P38 Schiat BRHELARAbIR Bata NPX024- 5G

and substantially simultaneously generating the movement data; and

identifying, in the computer system and from the indicating data, the text field, and

operating the computer software at least partially in reliance on the movement data and on
instructions associated with the text field.

Preferably, the invention further includes the steps of| in the computer system, performing
text recognition on the handwritten user input, thereby to generate computer text.

Preferably, the text field is associated with a visible text zone defined on the interface
surface,

In a preferred embodiment, the invention further inciudes the step of, in the computer
system, recognising whether the movement data is indicative of an text editing command drawn onto
the surface by the user. More preferably, in the event that an editing command is recognised, the
computer system is operated in accordance with instructions associated with the editing command,
Preferably, the editing command is selected from the following group: strikeout; underlining; cutting;

pasting; and relocation,
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3 According to a second formof the invention, there is provided a system
for enabling a user to interact with conputer software running in a
conputer systemutilizing a formprinted onto a surface, the form
including information relating to the conputer software, the surface having
coded data indicative of a text field ralating to the conputer software,
the systemincluding: a conputer system which: receives indicating data and
novenent data from a sensing device, the indicating data indicative of a
text field relating to the conmputer software and the novenent data

i ndi cative of novenent of the sensing device relative to the form the
sensi ng device, when placed operatively relative to the text field,
generating the i Adsoskretngseerat o afboinvgntiondhest is pravided abisyemdor esblirgianger at | east
some of tRemgadee déﬁ%nﬁer@(ﬂﬂv&%%ﬁl RlaicShdukr S4OH LEBREPRTA Y@ BRE L1 Ng the
novenent dat dentities, fromthe indicating data, the text field, and

oper at es t RE2%y pe %ﬁﬂ‘bﬁ?ﬂ’@“’ﬁf"laﬂ%ﬁhﬁ f)‘&’?"fl‘ie’aﬁl°ft‘9mfa§’§é‘ﬂfa'€?ﬁa‘fl%ﬂ wdedce on t he
novenent  dktiadiating of nsttificld talatinsto &6 Safiuii @dwat, the sfsha idcBibg:f i el d. Preferably,
in the second fo;g&&ﬁlte; S D¥gNti on, the conputer systemis configured to

performtext recognition on the handwrltten user input, thereby to generate
conputer text. In pr@?%ﬁ?’é‘@cﬁl@ﬁr%a@ﬁmftVHéeﬂs@@mafswmdﬁﬁmt,hi@mdmmaat|on t he

conput er Sg&lifRiBaii® ofOBf eIl Feffiing b Qle E&ﬁﬁﬂfﬂoﬁ@mmgmaﬁ{overxﬂaﬁ dNRYSIRAL ofdat a i s
i ndi cative of an onto the surface by the user. Mre

pr ef er abl y** PR ?lﬁgees\/‘}g’r‘i‘g detvﬁ%%ﬂw t%@? )f(mf"h decoRRiracs: ?h?“@@ﬁeg‘ﬁp%@ﬂelyt he
conput er sbfivwatheteit Sieldpercatienthd indiatgoikid dmedat Whdt Partiall$ b1 saing N&sa&HOCi at ed

with the egigi.08q ﬁmgﬂsmn?glﬁr uﬂat}lle&(mﬁént}‘&‘nngq{(ﬂﬂo@ eﬁ:t%mnd |s selected from

the followi ng group 1n rel ati on eou ander | i ni ng; cutting;
pasting; and rel ocateifies fomheipdisetingdiatarthrent it ead of the second form of the

i nvention, the text prleiedﬂm &m@&&@@ﬂvaieadleaswamanﬁaaseuﬁh Rlifed @Mle fPB&ndef i ned
on the int‘%[fa(f rface l{%%ﬂpe %ﬁg&” arly preferred form the coded data

takes the Tormor onsasso?l?t?l pi ece of paper, the tags being

configured to bePltﬁ@atbﬁYbythaSGS@ﬁ §irm gf thkeivvegtiyn] the dolmputdr eysemad cosfizuetoi cal sensi ng
stylus. The:tads: REEniRbEh AR aYrifth Lok ﬁ"tgut l‘!l?e'ré%? to%@nel'aw% ﬁh?e& @PSOor bs near

infrared l'ight but is substantlall Invislib Auman Vi ewer under
normal |ighting CdHdEd e W%‘?ﬁonéf‘ti@@fﬂ‘%‘l‘l}’qﬁl@@ th“*‘ “é’é’ﬁ%?rﬁlg"tﬂ@nwobﬁgufeﬂhe styl us
cl ose to tthecsuizé aeter thgovehent@iEads ﬁdlcati{?hﬂ)fhﬁ@ﬁm@.&oﬂmiaﬂﬁgﬁﬂ,onﬂo egirREEt ed and

decoded 0,81 U ) £ALL 8]y B i1 0L, 00, TNCIENY data car
i ncl udes |Sﬁ$‘ﬁf%?ﬂeﬁﬁdwoﬁhmewh mmgw, @?@ﬁ@dwhthﬂﬁdruugcomntaﬂﬁ Brefeedlyr egi on,

and the nNONQARAE cotdha it S1ecRARRAOBIGALGY AP&H@@%%&@ sii¥eolNGuS AR N9 devi ce

as it is noved relative to the surface. ternatively, the novehent data
can be gerf8Va¥ Eﬁ“?gn%%ai?ﬁt related to the coded data, such as by use of
accel er onet er s Wintpheifarred dbodimass dfi he sleridd@meF thdiivgahanStheRit fikld islagbhadd s or

wheel s as aﬂfﬁiaﬁsﬁg téﬁ'ic goﬂe &eﬁ.t?éd on the interface surface.

In a particularly preferred form, the coded data takes the form of tags printed onto a piece
of paper, the tags being configured to be read by a sensing device in the form of an optical sensing
stylus. The tags are preferably printed using an ink that absorbs near infrared light but is substantially
invisible to a human viewer under normal lighting conditions. When a user brings a sensing end of
the stylus close to the surface, one or more of the tags are imaged, interpreted and decoded to provide
an indication of the text field.

The movement data can be generated in any of a number of ways. In one form, the coded
data includes information indicative of positions of points within the region, and the movement data is
based on coded data sensed by the sensing device as it is moved relative to the surface. Alternatively,
the movement data can be generated in ways not related to the coded data, such as by use of

accelerometers within the sensing device or by physical rollerballs or wheels associated with the
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NPX024-S G 4 sensing device. BRI EF DESCRI PTI ON OF DRAW NGS Preferred 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 draw ngs, in
which: Figure 1 is a schematic of a the rel ationship between a sanple
printed netpage and its online page description; Figure 2 is a schematic
view of a interaction between a netpage pen, a netpage printer, a netpage
page server, and a netpage application server; Figure 3 illustrates a
col l ection of netpage servers and printers interconnected via a network;
Figure 4 is a schematic view of a high-level structure of a printed netpage
and its online page description; Figure 5 is a plan view show ng a
structure 3?“%?§E?bage tag; Figure 6 is a plan view showing a relationship
bet ween a BRIEKBESORPTIGSOBDRAMWINGs Figure 5 and a field of view of a

net page sensing gevice i.n.the formof a netpa n, Figure 7 is a
flowchart of a tg§e¥ﬁnﬁ§anél O%Frgéng%dg"?e% ogtﬂ%im‘éfgté‘%d‘?'ﬁbﬁ’i’ﬁdﬁﬁ HRY V%% 8 is a
per spect i vimifingsxamyfle aplyn withrafigrence ertheamempinsing diswiogsaih etlichi: ag- sensi ng

fi el d- of - Visgw £RAGhem Tk GH B rdatioisn ROESREHLHVGinS Ela Y GheQhot he netpage
pen shown iln Fi. gr(:aené;l Fi gur eaIOSh?Js a scher#aet%%g E?Jgggmgfgggor énr%%ge a pen
control | er “F8P"Phe net page pen shown in Figures 8 and 9; Figure 11 is a

perspect i VEigue 2ivasthertatitgibl ofiinterhdtio Hi6icpaRpRleipal, € hotpald el a detpabSpage SECLI ON
t hr ough thg&epgﬂtat}l?tg%e%ﬁcag%&@%e printer of Figure 11; Figure 12a is an
of “Frgure S

enl arged portion _ ow ng a section of the duplexed print
engi nes antdgwg} Hestpeetolegiaefisppee sEivesand pd@ers itegorietedivia@aetworew of t he i nk

cartridge, Figks is@kdherdt6l viehh b RIS strRBck R bithed SRS PSR 1@nih net page
printer of Fiﬁgur es 11 a‘r?d 12;1@;{ gurse 14 isba esc%gdr%atié Eﬁjo%%g‘ai agram of a

printer coft¥®ii%r for the netpage printer shown in Figures 11 and 12:

Fi gure 15 Figwras e plemvitw dobhpckmdiragianpat ugupl exed print engine controllers
Flqure 4. e 06 LBRRRRESov e PRtk Al ek e Pt K P ST e
cont r ol | er°f3ii¥whe fepageisgpgipgdevicelinghedormaf a nefpege poi Nt engi ne control | er shown
i N Fi gur esFigde 28 6l fidsmharfirg Wk Bnakd prbcssibg aﬁrds&@ﬁ%mg&mw; ew of a single MenjetTM
grol ?E)I 28 . eﬁigu”?é‘ig Y pear‘s%ecl{lnszee \'gevxlr or}’a ngtl%ge pee)1§ g'nrmtls gs’soctiate% tag—r;een:[siEga e?d-(%r\f;egvtcggc; of Figures
1 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 controiler for the netpage pen shown in Figures § and

9;

Figure 11 is a perspective view of a wall-mounted netpage printer;

Figure 12 is a section through the length of the netpage printer of Figure 11;

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

glue wheel assembly.

Figure 13 is a detailed view of the ink cartridge, ink, air and glue paths, and print engines of the

netpage printer of Figures 11 and 12;

Figure 14 is a schematic block diagram of a printer controller for the netpage printer shown in Figures

11 and 12;

Figure 15 is a schematic block diagram of duplexed print engine controllers and Memjet™ printheads

associated with the printer controller shown in Figure 14.

Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and 15; the

print engine controller shown in Figures 14 and 15;

Figure 17 is a perspective view of a single Memjet™ printing element, as used in, for example, the

netpage printer of Figures 10 to 12;

Figure 18 is a perspective view of a small part of an array of Memjet™ printing elements;
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Figure 18 is a perspective view of a small part of an array of Menjet’
printing elenents; NPX024-SG 5 Figure 19 is a series of perspective views
illustrating the operating cycle of the MenjetTM printing" el ement shown
in Figure 13; Figure 20 is a perspective view of a short segnent of a
pagewi dth MenmjetTM printhead; Figure 21 is a schematic view of a user
class diagram Figure 22 is a schematic view of a printer class diagram
Figure 23 is a schematic view of a pensclass diagram Figure 24 is a
schematic view of an application class diagram Figure 25 is a schematic
view of a docunment and page description class diagram Figure 26 is a
schematic view of a docunent and page ownership class diagram Figure 27
i s a schendeirel esfriesfol perspestive viraws ilbsteatinerthe oppene eiclenbihé Wemiet™gstigi' agr am
Figure 28 &i&nea SGHAABELS1I ew of a static el enment specialization class

di agram FFi ure 29 is a schematic view of a hyperlink el ement class

di agr am 16’8? BHPrsRecves itk tir sspmeriolsragewidihMMemieieriathesie nt

speci al i zaFipuwe2 104 8SBenditici@iwedTh vseHilgeidigad | S a schematic view of a

hyper | i nke diagram Fiquyre 32 is a schematic view of a form
ciass di ag@%%ﬁq%%%e?ﬂsé&% ev‘fcga %%ﬁ%%aa%m’vi ew of a digital ink class

di agram Fiigig B igyschematic werpd pptnickssvdisgivnpf a fiel d el ement speci al i zati on
class di agr@am 24 il Gt Rew oF afapp iR ldsGialb@Ww of a checkbox field class
di agram F’%igﬁle;%g% is a schematic view of "a text field class diagram

Fi gure 37 THEMERTCISH B Qvisrment 2 gogg despraption dasedisgrags s di agram Figure
38 is a f|bgueddrid a soliematic viewpilh dRIOGEHE ipidg odheglipiclalMagdhgur e 38a is a

detail ed fhowchart . of  Lhe flowehart of Figure 38, Figure 39 is
a schematic Vi ew of l%g““%g’gef Ofsfg%v_er I%%”?ﬁ%%ﬁ%f%f%?f’ecﬁatss Gy g agram Figure 40
i s a scherdFC28vy asghempticyioned pefrtiseleniens epejighizitiomcies dismandi agr am Figure 41 is a

schemat i ¢ Mgued?9G a BhefnditicQlidwl 08 & hyphrBik SRR SiabliadghaM Figure 42 is a schematic
vi ew of alhi st r.iy | ist. clas gih)a ram Figure 43 is a schematic view of a
subscri pt i SR G A ERGS L  popertig el sppgialization claysisgaTi ¢ view of a

hyper | i nk Higipid $¢a scems® vitiwad s byppriinked grovpeladSlidgama schematic view of a

hyperli nk ﬁé%&éz"‘é%tajs%m%c%e%%fomﬁ%ghﬁEMG is a schematic view of a form
subm ssion_protocol; and Figure IS a schematic view of a commi ssion

payment pridFidis 2 sErpic i obEbeR| iprylentieroPREFERRED AND OTHER EMBODI MENTS
Figure 34 is a schematic view of a ficld element specialization class diagram;
Figure 35 is a schematic view of a checkbox field class diagram;
Figure 36 is a schematic view of a text field class diagram;
Figure 37 is a schematic view of a signature field class diagram;
Figure 38 is a flowchart of an input processing algorithm;
Figure 38a is a detailed flowchart of one step of the flowchart of Figure 38;
Figure 39 is a schematic view of a page server command element 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;
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 submission protocol; and
Figure 47 is a schematic view of a commission payment protocol.
DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trade mark of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invention is configured to work with the netpage
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Note: MenjetTMis a trade mark of Silverbrook Research Pty Ltd, Australia.
In the preferred enbodinent, the invention is configured to work with the
net page NPX024-SG 6 networ ked conputer system a detailed overview of which
follows. It will be appreciated that not every inplenmentation wll
necessarily enbody all or even nost of the specific details and extensions
di scussed below in relation to the basic system However, the systemis
described in its nost conplete formte reduce the need for external
reference when attenpting to understand the context in which the preferred
enbodi ments and aspects of the present invention operate. In brief sumary,
the preferred formof the netpage system enploys a conputer interface in
the formo e“’é’a{’ﬂf?ﬁﬁ‘ﬁ'é’ﬁte’ésﬁ?t%ééemﬂ?‘g%me@’ of whightfolioive. 31 will ber dppreiatedtthat vt cont ai ns

refer e][l CeSece® uﬁplmﬁtaﬁ‘fn vﬁlh&css@ﬂl&feﬁﬁﬁy APdrRied A df b@sp@cltﬁgg@l%%% exithstdn€M Tg e
upon the sBEeRRBy PR Bk o dbieat Pererucbe R Bevcaen.
vi si bl y orfoimigirsis|the neclife eaterhal rediglentawistighmpting@yuntidaind the bdeadin Ghietye ON t he

mepped SurfgeRd\tineladfn@mha HHRATRUGURNS: IR R SiEhENCe both within the map and
anong different pmaps. The conmputer system canh contain information about

features on the MHEpREHmSHYMhspefersdamefds nrnfzs Fysian pBPIoxs a Forkveter interficev ed

based on rﬁﬁlﬂlelfﬁlfnefﬂﬁ@@éﬂsﬁﬂﬂiaﬂltﬂaﬁdabﬂys@alﬁﬁﬂﬁ&'ﬂ@h@&%ﬁﬁ?eféfbi&gtov}lrﬁagofthce mapped
surf ace. TJ&%II’IO{ can t keth form of actions which

retrieved
are initiated by the edt%%comlffltgrrsy%m%ir%eﬁ?agﬁe ?ﬁeﬁlc‘fn SATIREY BAPFREYS i n response
to the opetrwing Ide“;'acei Dwmdastlnooﬂlewemﬁc rpkementiba the mbe@feten@s mayl he eicbdedpr ef er r ed
form the ﬁ@&lﬁ&&%sﬁaﬁsﬁn@mfﬁ:&l ﬂl@u%h QQayttﬁ!ﬁa BEa@glEﬁfto'n% nﬂE ed 5 ap‘ﬁ'%ﬁ?

i nteraction net pag es, hese are pages of text g i'Cs and i mages
print ed on“nﬁ‘P WWP ;5‘“3?5@?6 "BU‘f‘fm\Hfﬁ“@ﬁ anfispRng Giffeeent rpe T RtoppEenislsTsam es

| nf or mat i onnthis infmeside shooutca@as bn mag@pusmmge Iaftksudd 1htGiatich carpébatiaaad i al | 'y

i nvisible abhe. wever nd, .t he eb t he coded
data, can ﬁa%e sens e% %%jsu Lllle %/;%Vﬁeausf%mm mapprg S'frg&erlyﬁﬁ'?ff”‘@’ﬂ ¥ the

net page sy&Bis&ticvedrag ﬁ’éﬁ ﬂp?rf@l?@rf Pféeltlsf“dmh?re adtiated by tbmomgns swroh o Pgelf bfideks on

each page @&atoxhﬂre@ﬂohéélﬁﬁﬂedye&tlarJﬁﬁractﬂﬁﬁnﬁtﬁe fuBgd @Stk NfOrmati on fromthe
network or to si naI greferences to a network server. In one enbodinent,

text witten by BreSHedforin R Befpaes sESten elisv R HeRIPYUGHon 86 M9MIB®Y and conver t ed
to conput émeraCttiev(tvlth netiiapre. Thet: p@ gaeesof sdxe piaphits hrdindd@s frigfedtn drmnaq;af,drlﬂued in. In

other e angﬁc'ﬁ.%;kshke iﬁleﬂaﬂ% %Ebeﬁgers qﬁfgll;lgg(glls Qbod d e%c%a% usalréﬁemkaw cglrm't ical ly

verified, allow ng e-commerce transactions Hori zed. As
i |1 ust rat eBbsiapfiatly gyjside tp thegmaiged yreas eY?efl}ﬁalé‘ehOFe‘@aﬁﬂdrtbﬂmb@ﬁle ideddatangagr act i ve

f or m whi cme@a&dbpalJph&ahﬁﬂlag]ﬁgﬂayaﬂdmeusu&@atola@tnap@w@eﬁal ly, on the printed
bet ween t he pen and the

page, and "el ectyani 2, Yia comun cat |,

net page system ?he pree%ge&l §‘f‘i15?/\%““%fls'a‘?ééﬁffélggs oneATRARe SR byickfkrrikdife and
addr ess fipelllfdseqamin%m@u@rﬁomﬂmmmﬂortﬁhenahﬁrbm@estoenswaksamalf mgmaphi ¢ data 2
printed UsiBHiNng teld vﬁﬁtEM handeb'ﬂq n&Rged aﬂ(ﬂﬁaﬂcaﬁyggdgagc% ARndnGQb LSt Lon of

tags 4 using invisible ink. The correspond escription B, stored on
the net pad® RérReErage SY&‘E‘E’@P?‘H%%f"%é"qeﬁH‘?d\}Pé‘U er @P@ﬁ@mt% Sl@faﬂlteheecwéqdpage I'n

on a netpage are automatically verified, allowing e-commerce transactions to be securely authorized.
As illustrated in Figure 1, a printed netpage 1 can represent a interactive form which can
be filled in by the user both physically, on the printed page, and “electronically”, via communication
between the pen and the netpage system. The example shows a “Request” form containing name and
address fields and a submit button. The netpage consists of graphic data 2 printed using visible ink,
and coded data 3 printed as a collection of tags 4 using invisible ink. The corresponding page
description 5, stored on the netpage network, describes the individual elements of the netpage. In
particular it describes the type and spatial extent {zone) of each interactive element (i.e. text field or
button in the example), to allow the netpage system to correctly interpret input via the netpage. The

submit button 6, for example, has a zone 7 which corresponds to the spatial extent of the
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particular it describes the type and spatial extent (zone) of each
interactive elenment (i.e. text field or button in the exanple), to allow
t he netpage systemto correctly interpret input via the netpage. The
submit button 6, for exanple, has a zone 7 which corresponds to the spati al
extent of the NPX024-5G 7 corresponding graphic 8. As illustrated in Figure
2, the netpage pen 101, a preferred formof which is shown in Figures 8
and 9 and described in nore detail beloew, works in conjunction with a

net page printer 601, an Internet-connected printing appliance for hone,
office or nobile use. The pen is wreless and comunicates securely with
the netpage printer via a short-range radio |ink 9. The netpage printer
601, a pr efErPEMiEPRIOY which is shown in Figures 11 to 13 and descri bed

in nor eI det gi | bels aWstraic8 indHidue 2t gﬁeﬁiﬁJaée\@%{ 101%&@%&1@%\5%1%“&30\&??“&
personal i zgd newspapers. magazines catal ogs, brochures and ot her _
publ i cat i oﬁé, es&l%%ﬁaﬁ Serg’egﬁ%ﬁeg%mlzheéﬂ’ PORHE conynetiop With 3 Repagr XS F8L.  Unl i ke
a per sonal ardaiapelcemsctadipanting tgpéigee for iont.@ifick sr mubilapp Thapa & wikegndcan be, for
exanpl e, Wﬂuﬁ@éﬁ@k&&e@%t@ﬁl@ﬁ%pa&&rﬁ@rﬂaeﬁom& %lﬁogg.lz?gr ning news is first

consuned, such as_in a user i'tchen, near a akfast table, or near the
househol d' s poi nt!MOTEPAEsPERELFP b apiferedfarmypfyhich & shopa in Figursarblsto | handabl et op,
deskt op, pdsdriabliemadadesl Hioaf islftte tv 8dSrqREodidNBL P BL&MaRS pibadzat their point
of consunpy | onbi ne the ease-of -use, of paper with the timneliness and
"ht or act 1 v ese MR AR Do B0 Sk i e huRERSH, tlekied 2 Bl oo net page
pen 101 i nistagive setrgeesH ke neyokabcodiater, thanemagepiimérachn aprditipaghicl casibiglfor

comuni cat &ampld, ndil-AosiQ hdjack A ROR afeRFhdR thd I%‘Digg nebl§ AlsTLRLAG ; LO0,50, @ netpage
printer. The rinter 601 sends the interaction to the rel evant netpage

page servePTTHIEY "Fant Wrakfagiiabic; Gear fhp housshold's printof dpeuredudisdaniese t he page
server senasesin GbleredgbnglipagblBsibigient Oecrd@pl | cati on conputer software
runni ng on a net b cati ver 13. The application server may in
turn send a res ggtﬁ%g@p\%ﬁe%ﬁ%isr Bg?tf’ﬁ{%s B¢ %b“%)erﬂ%ge Fsﬁ'gf"ﬁlsﬁ PR ML The

net page sy%?%?ﬁsﬁ@flf?ﬁ&é“%ﬂ@Pe@f@meyme@me convenient in the preferred
enbodi ment by bﬁk@ﬁwﬂﬁ@%uﬂe@,tﬁ&ﬁwlghﬂg(ﬁgd 0D il R whth @D RAREEH on 2 printed
m cr oel ectr meclha(pl cal .%%/stemél| VB) Eas_ed inkjet (MemetTM printers. In
the pref erT&FF SPFMBIHHTE PACHITPUE o HEf B e drartinn iy hncypesdanian fhe

hi gh- qual inripter 491 santly trgintergctivntiehcneevent aéthage chabictret 10 fRQADGHERIE. In | N 1S

pr ef err ed Jp%ﬁﬂate%u&%t&ﬁgs,ethpwgé ée sjel%ga p&%sp%%ggﬁ?%lg%%kogﬁ%}zliecgthar aCtu?II:I St I €S Of

a traditional newsnagazi ne, such as a set boln(%%népy “bages

printed ibYa Pung|op 2 ndRsepplivaiion gwer 1hdhatarliceipe saner miydr mewend anavi gat i on

and conf ortspblsewliansprinftg on h&ighein@agRePr i Nt er expl oits the grow ng

availability of pﬁoatgband | ntern service is available to
n

95% of househol ds i RFEhe ORETEE %%%%%ggi’gﬁﬁg’g’g’h‘l’e“émﬂﬁ@’é’?ﬁ“%‘bﬁ“@f’@ée%f fering
br oadband Hyh¢ieg yret in eapiviedtion with laghrseard yiceoeéttogodhenidabsy2OYMEMS) h@ssdinkjEhe net page
printer camemeso RREEaL B pilddl iShQMRE: (LARRES E’Jla%@%’ nightbeolbdaich QRGEr delivery
LIS AN e s madeiire Hiadabils o consimers i s pretoried forn o cat

printing is made thore affor SUMETs ts preferred form, a netpage publication has the

physical characteristics of a traditional newsmagazine, such as a set of letter-size glossy pages printed

in full color on both sides, bound together for casy navigation and comfortable handling.

The netpage printer exploits the growing availability of broadband Internet access. Cable

service is available to 95% of househol&s in the United States, and cable modem service offering

broadband Intervet access is already available to 20% of these. The netpage printer can also operate

with slower connections, but with longer delivery times and lower image quality. Indeed, the netpage

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

operate more slowly and will therefore be less acceptable from a consumer’s point of view. In other

embodiments, the netpage system is hosted on a private intranet, In still other embodiments, the

netpage system is hosted on a single computer or computer-enabled device, such as a printer.
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system can be enabl ed usi'ng exi sting consuner inkjet and | aser printers,

al though the systemw ||l operate nore slowy and will therefore be |ess
acceptable froma consuner's point of view |In other enbodinents, the
net page systemis hosted on a private intranet. In still other enbodi nments,

the netpage systemis hosted on a single conputer or conputer-enabled
device, such as a printer. NPX024-SG 8 Netpage publication servers 14 on

t he net page network are configured to geliver print- quality publications
to netpage printers. Periodical publications are delivered automatically to
subscri bing netpage printers via pointcasting and nulticasting Internet
protocols. Personalized publications are filtered and formatted according
to individual uséletPpgegrllicaion sepver df prabreneppdemeteprk e nodfgurgion fidigupen- t 0 suppor t

any nu nber qafity piiSationd I&Qleéaéé%ﬂnt&@ PerMlcK pu%iﬂbm@%elwm ﬁﬁonﬁtlcanﬁ.to page
as a uni que

printers ef er.red | each net

i denti fi ersuﬂs}&nﬁ%lpé’ﬁ%lpﬂmﬁ‘{/‘a é’?}%’“‘“ﬁ‘g E@I”i‘ 5 Wtweteﬁﬁ’ﬁ‘g%aer??é@ﬁ%ﬁge pens, one
assi gned t prbeatdns pre filveed andforntahiel dba@ndidgyo inditithal @bdpesfies.each user to mai Atain a
di stinct profil eA‘Me{p% e hRRRCGT b LhaBuDES R?%% g}l&unlb&%g‘ QD SSLver ok
application server net page pen can a e regi ster & Wt K" & et page
regi strat i B appipder of Eet!&ﬁﬂ’qﬂ?eﬁkléchP@feH@ﬁT@P]@Peﬂ%?%eﬂp}ammpe@@ﬁ duapeount s.
This all omﬂeﬁﬁ&mmad W@ll&aon@c&&%@ig\é pﬁﬁtoh&ersélgn%&ito bt idglnd: he

net page peg Lo ratlon erver _conpares the signature
caplto ured bynf ﬁfe e p:;‘iﬁa}‘(’:el”S ef)‘:% Ser E‘mﬁr‘%\rﬁ%’ﬁfgﬁi Giret ?raé’ﬁ‘p@ie ﬁ'f?&faﬂ?‘é

al | owi ng mer‘@@raulrbmmamate the user's identity to an e- commerce server.

Qt her bi ometri csAcnatpag@k&qa[bﬁso% glsta@d mur;fe%agesieiﬂgxanwsmﬂ MGhekRly Of the

net page pen includes tingerprint scanning, verl &I moar way by

t he net pag(é’eP’e‘E]‘ir%?aP”a?"itEi'ﬁi@é’i“V%r is alf Wﬁﬁ&ﬁfﬁﬂeé’eﬁmnﬁ‘ﬁ@tébbwwlwﬂ]ﬁwd del i ver
peri odi cal wing the het@ge ﬁeherhammgngglmmp&p@emwkmwm@see{pnirdatbs%{hvﬂéaﬁag@n it
can be Congehgxﬂﬂ %&F@cﬁl\sﬁfl:eg}stgregel In\{r%rallu\?l%%lt oaut%eng a* E}édlseaﬁldg{t In its preferred

form it ‘only ive éri1odi cal's m su HeP #Se aut hori zed
sour ces. I%mﬁﬂfﬁgseﬂé%ﬁégtbmlew qaedlfphgesed prvpmﬁ/eilenut)sAucrlsmﬂ«&" th nétpage paachi ne or
e-mai | accmmsmgémtsc&nmg%%e@uia%ﬂm Wokhe HBLL S MAQ Q0Ws the tel ephone
nunber or enail gﬁl} NETPAGE SYSWI' I\/P R{C]:Iaii;%‘ Cﬁ'UREonEac obj ect nodel in
the systemis de eﬁ%ﬁﬁ“‘%%ﬂ#‘?’%ﬂ"%&”@*ﬁ‘g‘s the FeTag RevErIRe ithewt ass

di agram Asglissgnilingigaa e @ofisics haenb ddiva eisolitedghikactl. 16 kasaasdepanect ed by
rel at | OnS i nd0 lrfts il \lRcea LSLAREQUSHL DS QLS Of wh NLOT SRl DL e
associ ati ons and general | zations. An assoclati on represe ki nd of

r el at i onsHirptehgralisenfapnichisg & e'mmleccolbléwmééﬁmlﬂsloam@éc H@flercvlhab@arsthe A

general i zaelb@mernah@ta&mmmggl cl asses, and can be understood in the

fol |l ow ng pay: LTP E% é thouglﬁt of as the set of all objects of that
cl ass, and cl ass A€ Sé@'h RAFFSSFon of class B, then Bis si nply a
subset of A. TheFachilicctioais] intht systiem éaitdcyibes u@rrgcarttmfﬁemm:ag)]radgfagermmy ling -
i.e. cl as%@a%’sd@Jgraﬁll ﬁ%ﬁsgﬁra%rgﬁ%ﬁm&g &%%eto Qb%gt%wgbes%%nn%ctgﬁ& reqatgnsglp %%W(l) ed with

t he nanme of the c|ass contains a
kinds of relationships are of interest here: associations and generalizations. An association represents

some kind of relationship between objects, i.e. between instances of classes. A generalization relates
actual classes, and can be understood in the following way: if a class is thought of as the set of all
objects of that class, and class A is a generalization of class B, then B is simply a subset of A. The
UML does not directly support second-order modelling - i.e. classes of classes,

Fach class is drawn as a rectangle labelled with the name of the class. It contains a list of
the attributes of the class, separated from the name by a horizontal line, and a list of the operations of
the class, separated from the attribute list by a hotizontal line. In the class diagrams which follow,
however, operations are never modelled;

An association is drawn as a line joining two classes, optionally labelled at either end with

the multiplicity of the association. The default multiplicity is one. An asterisk (*) indicates a
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the attributes of the class, separated fromthe nane by a horizontal I|ine,
and a list of the operations of the class, separated fromthe attribute
list by a horizontal line. In the class diagrans which follow, however,
operations are never nodelled. An association is drawn as a |ine joining
two classes, optionally labelled at either end with the nultiplicity of
the association. The default nultiplicity is one. An asterisk (*) indicates
a NPX024-SG 9 multiplicity of "many", gi .e. zero or nore. Each association
is optionally labelled with its name, and is also optionally |abelled at
either end wwth the role of the correspondi ng class. An open dianmond

i ndi cates an aggregation association ("is-part-of'), and is drawn at the
aggr egat or mgliplicgy off hany”, 48 Sefe Prandre Fadhjagseciatian iy eptionaily ablled with its edneet dndiss hi p

("is-a") i ﬂswpﬁamuﬁ&eﬂedfapdldléi chd Vi ﬂie%l@bm ct)l\PQpcﬁahnﬁééa%§ AnWhehRiaBha @rrow (in
the form of éﬁen trian eneralization end. When a cl ass

di agram i smg aESIFET iRt ‘S‘goﬁﬁ‘l)c’t“?ﬁ lt’émd’iP gd?‘h‘ﬁgra""%?‘i)‘zheﬁ%%‘or\ﬁﬁ‘f ¥bei s dupl i cat ed

is ‘shown wdchtieldashed outline in all but the main diagram which defines

it. It is shown \M éemaraﬁ’lgéuléﬁ Qﬂﬁﬁﬁn\/ﬁﬁo :%)6 zsvépa%%s I stohcll I? eg\gl}cu:lgr}wg él%‘sg'és,ljiwfitll\llETPAGES

Net pages are the foundation on a netpage ne Th
provi de a HePd-hafermedn ot rimgleket frg ewerelizaitsnd- shed i nf or mati on and

interactive servivaesa cls m@ér@ﬁﬁ@ro%ﬂﬂﬁin&ixﬁﬂt?ﬁe ek, @%ﬁﬁsm}ﬁﬁﬁ 1s(cﬂ£hcé&j£cﬂ@r .
ences to an onljne description .

surface region)..invisibl

of the pagg1 %‘{'éh ao&r% hfa&n%lﬂ%% gg'ggfﬁa&r}i‘agﬁml hgnesds hegpardh ettt y by a
net page pagply werevds defifdde page description describes the visible |ayout and
content ofq4he pREfaced NCl uding text, graphics and i mages. It also

descri bes the ingyt el ements on the page, including buttons, hyperlinks,
and input fields! e‘A"‘gﬁ%&tﬁp‘é{b@“@P‘}OB\%Wlﬁﬁ’rW‘ﬁ%ﬂ??ﬂ%fléls\mnitﬂ'haym%@ag@epen onits
sur f ace tobabﬁusdrmt&ﬁcamw&hgduﬁaﬂmﬂhaﬁh:&adct@éﬁmﬁed by the netpage system
Ml tiple netpagesg can share ti.on.. However, to allow

e Cri
i nput through o lpﬁgoenmi‘;ta%tlr"il Flg‘éﬁapaﬁe (8' ghef 6&%8“@ oBkirviiRly ‘agset e ach net page
I's assi gne@icenignioguenlipadsecrivighant e pags. Theldnliv: pagraigeription hasingintd pesisesity

preci si on #yQ ndipssk b8 Wreh Tﬁceﬂag\;e&&nﬂuo\éggsynﬂe%gﬁ&lﬁyﬂﬁﬁ{ and gon%ﬁttopﬁgga%ﬁ Each
ref erence tqlﬁjtéﬂgtfa(ggrge descr| t|0n is encoded In a printe e tag

i dentifi es™ Fs aé'ﬁ%“\ﬁﬁ? deperibes thedpputtlcanenty eprthe n9ess wpfydiendi rect [ y
i denti f i esbutthms, hppayemasiammetdamnem@ all @ n@hSids madd @ik 4 detpRge ped & iRWN POSI tion

on the pagg. L, ak hecta rg cAeesScrl bed in nore detail
bel ow. Tagsgﬂa%aur@i%hﬁe%%%l%&?m%& CETeR e% % 5259%%n any substrate which

is infrared-refl Flpleéetpag@awhﬁsthmm@ﬁ nw?esgaﬂper HO\Nefa“rto hltvfwriguetiowghy el engt hs

are invi sidulepriteQdehit@l gt Bibe @Mﬁgﬁ&ﬂéd @Jcﬁn@@a%é i yss@t%@§glgque Bé/ e MR Pt ate
i mage sensor te filter IS Sense(f an area | nage

sensor in Hfe ]Wﬁléi Sﬁ%&é‘“g&ﬁ“ R Stf“ﬁ‘é“t"&ﬁ"’?ﬁt"ﬁry llaégetn}“&t??é?ﬁnﬁtf’@ﬁis

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. The tag also
identifies its own position on the page. Characteristics of the tags are described in more detail below.

Tags are printed in infrared-absorptive ink on any substrate which is infrared-reflective,
such as ordinary paper. Near-infrared wavelengths are invisible to the human eye but are easily sensed
by a solid-state image sensor with an appropriate filter.

A tag 1s sensed by an area image sensor in the netpage pen, and the tag data is transmitted
to the netpage system via the nearest netpage printer. The pen is wireless and communicates with the
netpage printer via a short-range radio link. Tags are sufficiently small and densely arranged that the
pen can reliably image at least one tag even on a single click on the page. It is important that the pen
recognize the page ID and position on every interaction with the page, since the interaction is
stateless. Tags are error-correctably encoded to make them partially tolerant to surface damage.

The netpage page server maintains a unique page instance for each printed netpage,
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to the netpage systemvia the nearest netpage printer. The pen is wreless
and communicates with the netpage printer via a short-range radio |ink.
Tags are sufficiently small and densely arranged that the pen can reliably
i mage at | east one tag even on a single click on the page. It is inportant
that the pen recognize the page ID and position on every interaction with
the page, since the interaction is stateless. Tags are error-correctably
encoded to nake thempartially tolerantg to surface danage. The net page
page server maintains a uni que page instance for each printed netpage,
NPX024-SG 10 allowing it to maintain a distinct set of user-supplied val ues
for input fields in the page description for each printed netpage. The

r el at i onshily™eihimetinttimediping st gessersinpltisdonluestitréoppidiglds intis ragvdescrigingiot he
printed netpRgditednd@psgbiown in Figure 4. The page instance is associated with
both the net page&rlgter |ch rinted it _I‘%nd i f known, the netpage user
who requested it. 97" ResEen g Rage dpscoptipn e pags ifstenqerng e prinied netpase of er r ed
form eachisslwynindégets 4 Tiepagetiestane @i asacisted withibodh the etprgp@itcS whighginked)® | ocat i on
of that tag b laletngﬁagggsgllvg{am ﬁé&a@ﬂ may al so contain flags which relate
to the region as a € or to tag. One or nore flag bits may, for
exampl e, si ﬁnal HETPAGE I8G8si ng device to provide feedback indicative of a
function asgaci aﬂ‘@glnmatdbntm i medi ate area of the tag, wi t hout the sensing

device having to refer n of the region. A net page pen may,
for exanple, ill grﬁ BiyEd Oﬁm"eﬁg't ‘if ‘%E?? @‘é\mg‘E‘EE*)W\]iﬂ‘iléﬁaﬂpr“E #d thedopatiog pf 5

hyper i nk. thikgngithib the eegivn réctaghgyasb yonamp]aﬁwlﬁtl retted 0 thte refgion & a[helt f tb @6l
ebodi TeN g €ACH Alhg BRI BlhycC A Mo SOOI RER LOUBELANL. SLrUCLLL e

whi ch aIdSInItIa ection, S the effect
of any warp 1?%%@@“8?“?%“@6%%@%%%‘93@% ﬂ@éﬁﬁs‘f‘lﬁg‘ltﬁee@s%dm%e t ags

pr ef er abl yhaking ® r&ﬂh@b zﬁﬁ:ﬁchfﬁﬂm oﬂtﬁ@@gmzﬁﬁ@e@d’g@pe‘ihﬁa@ ifSrieQiMpleyiSiBd anaRdvdensel y
arranged t Qat, Elljl can rtel | ak J image at |east one tag even on a single
L u%the a

click on t 218 oh58°dBE t hat the pen recogni ze the page ID and
posi tion on eveﬁyWﬂlr’ﬂe @pla@lenrlmxmeh beldve inpagesrred emipdinkieadhniceb@dtisiaBn | S

ttl Casily rédogmzl S $ini (& (] f
st at el ess. calil} rdoddld BYFiGH tﬁaﬁg%ﬂﬁm iid] Getdo R &thg%agg%&gmﬁﬁmgge&e ers

coi nci des th _an entire E?acﬁees t he region ?ag is
t heref ore %ﬁ?‘ﬁé} FRRatre et % uﬁ%%f by @e STsitgREoprgde Bee Rrtfirey tilg theentizgg
appears. |mgotddere sefibiany seiltasd dehdaE aﬁﬁgédﬁlﬁht ﬂ@peﬁﬁa&n&alaaytn@ge d eheb® u{gan be an
arbitrary &Mﬁ; LD icRE ge .o r surface.. can
coincide with t heng)lr? 'C tﬁ Igﬁ lsth t.{:%h\;‘te ele et ‘gﬁpagﬁ\ﬁ)r%ﬁp"@'é‘%o”t he regi on
| D can di reey Merceparith by Pﬁ%mpﬁti@rﬂal@mwe seflesent . Table 1 - Tag data
Fi el dPreci sion (hQiatpsferBeShtRBimbAegion to which a tag refers coincides with an entire page,

and the region ID encoded in the tag is therefore synonymous with the page ID of the page on which

the tag appears. In other embodiments, the region to which a tag refers can be an arbitrary subregion

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

which case the region ID can directly identify the interactive clement.

Table 1 - Tag data

Field Precision {bits)
Region ID 100

Tag ID 16

Flags 4

Total 120

Each tag contains 120 bits of information, typically allocated as shown in Table 1.
Assuming a maximum tag density of 64 per square inch, a 16-bit tag ID supports a region size of up to

1024 square inches. Larger regions can be mapped continuously without increasing the tag ID
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Tag | D16 Flags Total 120 Each tag contains 120 bits of information,
typically allocated as shown in Table 1. Assum ng a nmaxi mnumtag 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 w thout increasing
the tag I D N PX024-SG 11 precision sinply by using abutting regions and
maps. The 100-bit region ID allows 2104 (1030 or a mllion trillion
trillion) different regions to be uniquely identified. 1.2.2 Tag Data
Encodi ng The 120 bits of tag data are redundantly encoded using a (15, 5)
Reed- Sol onon code. This vyields 360 encoded bits consisting of 6 codewords
of 15 4-bit synbols each. The (15, 5) code allows wup to 5 synbol errors to
be cor r ect BEHEsIRlE riveRbutlinggegiqng and uapsoThel Bbit egiondDeilerya!™ @t orar at e of up
to 33% pemilgadauaaliodraittied rddioks 15 ¥hRLely Redtiff €Sented in a spatially
coherent way,in the ta% a{}d the synmbols of the six codewords are

i nterl eaved Spati a?IDy TR A%t he tag. This ensures that a burst error (an
error affecting Thul20ibj of tag Jait arateliupdatly acelnd ushiiz b 615, I RemEPeBman U IThiM nuber
of symnbol s.;9¥. - N fr. | S, Yo 0N odewor d,
hus. i oy o pieo®Bthe Tt FY SRS | R oo Fhe ) SR8

corr ect ed. P12 Sypbpkfireis fodie corregtedgier endevprd i Hds tplprgms plesymbobpreastemf et oon of t he
tag, shown3ivpekFtg@ewed 5, includes fixed target structures 15, 16, 17 and

vari abl e data area .. The fixed target structures allow_ a sensing device
such as the net gacéégb%éﬁ"-%togsﬁ’%rfs&tf&‘f‘ﬁ%’a?agﬁc%\’ﬁraﬂtiwﬁ¥‘@Fhei‘atgsa“‘f‘WF@’&"H‘F nsi onal

ori ent at i othe fix¢odeswopds atedntarinayedspatly withiihtbe tag Abigeraraalst Cont aion(ah @piresent at i ons

of the i ndimbEbabispit bpatiddl adiddent S‘i&?@aﬁﬁ&sLﬁ&ﬂﬂxﬁmbé?gfs?rxﬁ%g%%g]g&gger tag

reproduction, the tag is rendered at a resolution of ots. Wen
printed at™TEBE YBhE fsErboisiR Ry o5 cgdaypr) thes maximisine e fikelibood that st barst exfor about 4
nm At thienbefidtdawtreced. the tag is designed to be surrounded by a "quiet

area” of raghus § i n the quiet area is also contributed by
adj acent tags, itﬁ%ﬁ%ﬁ%%lﬁc{sm‘%gmdots to the effective dianeter of the tag.

The tag i ncl udes Thd physicalrepsgsentatipn i the tagsshowh il Bigwe §.iistudesifing] tdEet stubtonas t he

sensing dem| 0L 118d virbid datd skehs HETIRGked thSet LitBrured FBw b 5Alngd £yiRASM o e det ect
because it is rotation Il%lgnvar,l ant and because a si np‘re correcti on of

i ts aspect™P3IiPE P Evitsy BE A i fts brse digepsion] grigatiopaplaiye tothasensefi Beor t i on.  An
ori ent at i chtaayxasoitéin gble@wstiohhd 16 @dsidag bike)f the encbded dgtigs. M ne t he appr oxi mate

I ientati f ot due. tq th f th . Th
o ana o on 2t AL 00k B0 VB DS RSSO o e

orientation axis IS s e tue o
targets 17Whdnipeniedds&508 detsienigeldbiy viclds 4 tee Withfadiamator ofl dourdatne At hsrelblngonsi onal

perspecti uge 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
initially detect the tag. The ring is casy to detect because it is rotationally invariant and because a
simple correction of its aspect ratio removes most of the effects of perspective distortion. An
orientation axis 16 allows the sensing device to determine the approximate planar orientation of the
tag due to the yaw of the sensor. The orientation axis is skewed to yield a unique orientation. Four
perspective targets 17 allow the sensing device to infer an accurate two-dimensional perspective
transform of the tag and hence an accurate three-dimensional position and orientation of the tag
relative to the sensor.

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

The overall tag shape is circular. This supports, amongst other things, optimal tag packing
on an irregular triangular grid. In combination with the circular detection ring, this makes a circular
arrangement of data bits within the tag optimal. To maximise its size, each data bit is represented bya

radial wedge in the form of an area bounded by two radial lines and two concentric circular arcs. Each
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transformof the tag and hence an accurate three-dinmensional position and
orientation of the tag relative to the sensor. Al target structures are
redundantly large to inprove their immnity to noise. The overall tag shape
is circular. This supports, anongst other things, optimal tag packing on
an irregular triangular grid. In conmbination with the circul ar detection
ring, this makes a circular arrangenent of data bits within the tag
optimal. To naxim se its size, each dafpa bit is represented by a radial
wedge in the formof an area bounded by two radial |lines and two concentric
circular arcs. Each NPX024-SG 12 wedge has a m ni mum di nensi on of 8 dots
at 1600 dpi and is designed so that its base (its inner arc), is at |east
equal to t¥gdee b pimf imempig 1§ dotTprd 609alpigind is gésisntieo thedig kast Gits fohe arcndi al

direction ijsstlekidg)ssto ﬂ%ﬂﬂnu&@nﬂehb%nﬁh@h%ﬂe%ﬁ%‘x@ﬂﬂe ragﬁgﬁecﬁmgk £1w£l@t a synmbol
i's representgaotg%rpan array of_2x2 wedges bit data synbols of each
€

of the six*® g duneggiqnofagh &bt 11"8‘ SV‘H'@W&HW%@%%‘?WW@”%@F rings 18a
to 18d in interl eaa/Ed lﬁt&iﬁtbk}&{bols &éﬁdﬁ&f&eﬁi&)d&ﬂz&r@@ﬁfam&ht@d th 8 RAt @hdbntid

circul ar ﬁntngcglﬁg tglﬁirlﬁltrllpeﬂea © shags sal’ea&locatec?ﬁi}:é‘l}%g LS dg;?' gned to

maxi m se the ave age Spat | fiance”d e ween s of the sane
codewor d. HTPErespiefearoupgthegppor t "SI ngl e-click" interacti on with a tagged

region via a Sens”hﬂgte&@‘)iﬁgquembtl@ to eeRiide M 2ALENE GG MS Inc DR AR ﬁ%,h‘% see at

| east one en inits freld of view no matter where in regi on or
at what orVBRE |tb8ﬁ %°°{%¥*osi ti oned. The required diameter of the field of
vi ew of the senstmgder denipae singlet kT Bfeattn &ith Muaggeaﬁgio@haada@mgidz&e,&m spaci ng

of the t ags%nsﬁévlr!:mnﬂg b@ab@e t%geg Lteié dt o\%ﬁenﬁ:@%ﬁ 11 ifs ﬁQl?l op\]qew of the

sensor field 6f Viewis 4GS “are tfonfae‘a“% regl fqui | at er al
tri angul arrgpdat v4at osipréakaD it i§ Pﬁl‘fgmdeﬂ@ reqgireg dnmﬁfergf hartdéofPrpotdsiengnzand
Decodi ng Tct&&cet1&@e¢iﬂﬁ@@mﬂ[&@ﬁ§§dd@%@sﬁ@m@%@tﬁ%@g perforned by a sensing

devi ce such as the net pa is shown in Figure 7. While a captured
i mage is being acq “m’i”%g ‘gﬁ?ﬁﬁgts e tipey s fia ”?‘{1 eeensgy iRl Al KoY nge of t he
i mge is detaeﬂpwmwe(aaiaremédoﬁheulatamtte@gﬂirghhesslhamgemgﬁeﬁ hen chosen as the

bi nary thy£ghol ¢od flagk PRodeBBAG arnd 'Ig?,en mage is then threshol ded and
segnented into CO?]G}IC’IGC |exe‘g F P%cns i.e. shapes 23) (at 22). Shapes

which are too smif ‘agtlﬁaﬂeéﬁlzeéwd esefting Rprepeneddy p sratingrdegcegnah aghsetagted.  The
si ze and qenis&iowd ﬂxgu&aﬁh/hﬁ&&ﬁﬁmb@uﬂ&eﬁ@beﬁl@ BRMER Grom BleRadeY se%:i@% moments 25

are then ut ed e, t hese ovi de the basis for
| subsequentqDyn océflgﬁ%e a%msc{){e %E&ttg&‘:@’“%ﬁ? F‘ﬁfﬂ%ﬁl&ﬁ‘@i%ﬁ?’é?ﬂ“& P by t heir
nat ur e i nvhiesheld for the fmagoi Theomage &nlgkn damhdbied aelségnynieirale canmuerd piantkegfis scal e,
aspect r at(icos]ﬁ 24)Q4cad)l Ql@pes Thien & t@gsn;aﬂch'%res% Eag%g‘é{sﬁuﬁes ate df Fa? hirst to be

| ocated (at rin t he advant age of el ng very we ehaved when

per spect i \PeleﬂF?P%‘feP'é‘ﬂdo WP&‘P‘I‘PW@*‘&CBE‘%‘E‘H‘S by aspect-normalizing and

Binary shape moments 25 are then computed (at 24) for each shape, and these provide the
basis for subsequently locating target structures. Central shape moments are by their nature invariant
of position, and can be easily made invariant of scale, aspect ratio and rotation.

The ring target structure 15 is the first to be located (at 26). A ring has the advantage of
being very well behaved when perspective-distorted. Matching proceeds by aspect-normalizing and
rotation-normalizing each shape’s moments, Onge its second-order moments are normalized the 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 s 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
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
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rotation-normalizing each shape's nonents. Once its second-order nonents
are nornmalized the ring is easy to recognize even if the perspective
distortion was significant. The ring's original aspect and rotation 27

t oget her provide a useful approximtion 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 nonents,
and rotation-nornmalizing the resultings nonments. Once its second-order
nonents are normalized the axis target is easily recognized. Note that one
third order nonment is required to disanbiguate the two possible
orientations of the axis. The shape is deliberately skewed to one side to
make this PEEIsrRalizq s rastrfietighes bad thesingimopnadiersisisypmiicd, oincellPX024- SG 13

rotation- nﬁbifdifﬁJube?(ﬁ?stdrtlftﬁ cadli® ﬁteaﬁlgﬁfget%fahﬁ fThé &1shz§‘g°et b@rﬁémtalhgtat{oln Bvides a
normal i zatio a er spect di stortion can hide the axis

target's axr .apﬁ*%’g‘“%?f‘gf'gat?ggser?taté"ng?ﬂﬁ&?‘?’i‘zﬁ‘w fot atl on provides a useful
appr oxi mat i on of Thdfeurtpargestive Catmttstrmlr@m@afemepanol;eawﬁﬁ(at zibbleaof)dmrlmam@r spective

target st rMewijgs?tloEs @Jo%p&t@l%a e@§r¥ pﬁqﬁ%&ﬁﬁ%ﬁt%n&h?ptst 3'? %0 1s rmt es of

their positions are conputed based known ‘spat | gonshl ps to
the ring aReseset@d foltippishe ring, H‘éithf‘sfﬁfété’ﬂl OéthﬁaXFSoMamef%@dqHyelpnimajhe and the

rotation Ojfingtshemﬁﬁztaﬁons M&ﬁdﬁbﬁaﬂ@s rﬂcﬁzﬁlﬁ@&ﬂfée 108 BRRI-Yrli& SholnBis ard doRBhliSed the
normal i zati.ons to ir second-order nonments are

nor mal i zed" Tt he PR e?tévﬁ Plagrﬁsﬁ‘p F?ﬁ@é?w@léze a&‘? g?‘?et&?pﬁﬂ Pl E0h SEMFIPSYRSe, and t he
target cl ogleses el oagial wated opibsiots pompertive tatgle e tas takenndlicate.  The
origi nal C&ﬁﬁécﬁ&edﬁst&t@d SR B P, s%fe%@ﬁﬁ% yf\e]ﬁg QJ%E: anﬁraﬁ?ex%egégreg %en to be the

perspective-distorted coners 31 o squar e o known si I'n tag space, and
an ei ght - dEgiEEReBPective tapstsnsis fréfﬁfé%&at %bﬂﬁ?da)ﬁ s76rgthawliugdespppdequagny at  32)
based on seltirignig fiun @geabd andi MGG S0 Peint@aHALd: OBkbert B ﬁhdaﬂ@ntilm haME tag-space

and i nage |rs E ntal s of Texture

Mappi ng an%%?%ga&% o} %é%trsgrrhgsm’l'éeé)s |°}EE%eU Ofgg\(} ehEleY: of california

at Berkel e@FCth’é@hfm Qifapcﬁé?ﬁ@rgf’/SNoJunm @S@@@ts@mhmhmrterem%@xpomﬂaebmont ents

of which ag&shekfidy | ncorporated by cross-reference). The inferred

t ag- space to ina s ace perspective transformis used to prolect (at 36)

each known data Y ETP IO M PPEE SRICFEERENE HEBIOMHE g9 pariest @ish ek he

r eal - val uddopogiathitpositos inigesgact hito ifige kpacawtels tienéa ol fisiof 1ahse$ﬁ) the four

rel evant agiac he reV| ) onput ed i1 mage
ﬁnllte éz?fee(thS%L f%l%%l%gr? E(}éacetgglggﬁ m-&e ny Qt OIl'lzllf PI%VI?HSIH

threshold 21 1S used to t al bit val ue
37. Once diemruglimepsthieskiildd igpedia (eesholsddhe reolt @lpméebelthff finfbis vamyp7. each of the

si x 60-bit Reed Oﬁé'a@ﬁ@ﬂlatﬁ@ﬂi@%ﬁv@ﬁeehSbtgﬁ‘e@(ﬁﬂﬁgwﬁﬁ&acﬁ&)thetsﬁ6b"b§i{@d20 decoded
bits 39, eco%ed at the codeword synbols are

sanpl ed |;§°%:°(1)n eWoTE" rlscfié?(’dedg(ﬁt3?”81?‘6@8%%?%{"&“53? @ 13dpsedgdibitsin gptal- Notst er | eaved
during t heha rpldewgd pmbdesssaniilein codagort adered tibbeolsvonin by imptitigide-i N a subar ea
of the |nqggIIGMQ§lg1n§glg§a§f fRscRsto the imge guarantees that the ring, if

found, is part of a conplete tag. If a conplete tag is not found and
The ring target 15 is only sought in a subarea of the image whose relationship to the image

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

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

optical axis.
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successfully decoded, then no pen position is recorded for the current
frame. G ven adequate processing power and ideally a non-mninmal field of
view 193, an alternative strategy involves seeking another tag in the
current image. The obtained tag data indicates the identity of the region
containing the tag and the position of the tag within the region. An
accurate position 35 of the pen nib in the region, as well as the overal
orientation 35 of the pen, is then infgrred (at 34) fromthe perspective
transform 33 observed on the tag and the known spatial relationship

bet ween the pen's physical axis and the pen's optical axis. NPX024-SG 14
1.2.5 Tag Map Decoding a tag results in aregion ID, atag ID, and a

tag-rel ati $-85penTeg¥aBf orm Before the tag ID and the tag-rel ative pen

| ocat i on can be tr.aamk aﬁg@sdnmnqr@gﬁbnab%qigqbeanh QAR b APt B&oret @09ed
region, on nust be known. This is

n
gi ven by a &ﬁﬁlﬂ%e éfg'rTlﬂW%mng‘%a% F‘E‘ﬁ’e Hﬂ‘blgte‘b‘ﬁ% AR $hsejuts lerqtipn ‘ﬁ}&’t"a{beged regi on
to a corr esggmhdglmg the dngatton of the tAgheithinettp reggn okt &nowd i TvGiediNeh By Shomap, 4 N Fi gur e

S oas D bl LA AL A0E: Bk Dl REARS (AR, b ASITR g lpgCl s tNe

scherre used to til e sur ace eqgl
accor di ng W‘WF@%%%@22%%%%%&@@&9@@%1@% ons share the sane

tiling schene anatsgﬁpsaﬁasmm&n@m%nmcm&e&@mmgs%@mﬁlcmaﬁhare t he
retr vable via the region

sanme tag nm t r n nus

| D. Thus, g?‘%’?ﬁt% “fpg“@ﬁ% “P%éﬂgg@f?gﬁ E‘E??mPP SPEPrnd thiéameag map can
be retri evteginunfot’lmgtmgnd Dexanalgehire hasivatagehap.nt 0 an absolute tag | ocation
within the regiofne @il el uhBlhatdil GeROR d9GALLOMLGANARE MRS o1 0 L e

taglocatlonto yi dan absol u pen locatio glori 1.2.6
Taggi ng Schefad 1 tapsérp.iertassipp capdis ratdsirdnte e Axosn be tapdatedfintg mtabyobst | bot h
of which U(ﬁglotahanh&gl (5 bl 4l Ghe tadQEARTE BAGcRRE bin@E addé’ﬂ th b Sag &RAToh RN. The

preferred ses. cat.ion-indicating" tags as already
di scussed.ﬁeﬁ\ a?%r% a{‘?’%%l“’%‘b“amng 'S¥fene uses object-indicating tags. A

| ocat i on-ih@bcat Tegpinggchemesai ns a tag | D which, when translated through
the tag map asseghabe sﬂ&‘f’a‘é@coﬁﬁgsch&@gﬁgoﬂﬁgbs@ Both ¥# ﬂcﬂﬁse@]%qu Hi§urd 29
)

| ocation within the regi The tag-relative [ocation he pen is added
to this ta‘?jsan@é*?”ﬂ‘?fﬁn%S?i“@l Hrewrlrrdoding whemsfuse Hecaparindigating’ edie regi on.
This in talnemymcuwecednmnde\teebdﬂgkehe&xhesei@@eammﬁﬁu@ftagts he pen relative to a

user interface el %Egt% ti“ggaép’g ag n as ag)g tBthllt h the region.

Not only is the user |tse P | ocati on
rel ative tassopipfed videhe W&ﬁf‘b’?ﬁl%ﬂel@ aemmtag lgcatltd!ewﬂunftheemonLﬁcagfedﬁm ndi cati ng

tags ther ebarih dt thk Yandd Adyedt&ﬂa@&@ﬁ&atkb%ﬁe&ﬂwsﬁu&fofa@p&%ﬁh%% ReAnRath in
the zone of a EWS' cul ar ﬂ}ﬁgf’éill nterface elenent. An object-i nd| cating tag

contai ns a“PHy® ¥ RiPEATg Hop of BFhTR 1 efaf’@sfo %“Sﬁrs"é‘?’fai’erﬁle@’re?té%%e page

description associated with the region. Not only is the user interface element itself identified, but a
location relative to the user interface element is identified. Location-indicating tags therefore trivially
support the capture of an absolute pen path in the zone of a particular user interface element,

An object-indicating tag contains a tag ID which directly identifies a user interface
clement in the page description associated with the region. All the tags in the zone of the user
interface element identify the user interface element, making them all identical and therefore
indistinguishable. Object-indicating tags do not, therefore, support the capture of an absolute pen
path. They do, however, support the capture of a relative pen path. So long as the position sampling
frequency exceeds twice the encountered tag frequency, the displacement from one sampled pen
position to the next within a stroke can be unambigtously determined.

With either tagging scheme, the tags function in cooperation with associated visual
elements on the netpage as user interactive elements in that a user can interact with the printed page

using an appropriate sensing device in order for tag data to be read by the sensing device and for an
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el ement in the page description associated with the region. Al the tags in
the zone of the user interface elenent identify the user interface

el enent, making themall identical and therefore indistinguishable.

bj ect-indicating tags do not, therefore, support the capture of an

absol ute pen path. They do, however, support the capture of a relative pen
path. So long as the position sanpling frequency exceeds tw ce the
encountered tag frequency, the displacgment fromone sanpled pen position
to the next wwthin a stroke can be unanbi guously determined. Wth either
taggi ng schene, the tags function in cooperation with associ ated vi sual

el ements on the netpage as user interactive elenments in that a user can

i nt eract WPPHPHdTePIshiode qergfed in ths nslepeagystemppr opri at e sensing device in
order for %89 dabpachm=nb@ns P OB¥chiPfonseNSi Nng device and for an NPX024- SG
15 appropriate respans be generated in the netpage system

to ) NE . 1.3
DOCUMENT AND PAGE FRPPHERE o dorupeatapdppeedrrantionelaes digeren isghemient  and
page descrFipirts@hagl2ass di agramis shown in Figures 25 and 26. In the
net page system apdac td rjbe three levels. At.th st
abstract | evel t‘ﬂg %gg%%slﬁetﬁl agig% e%{:gs (%Scﬁleéi_ra Q&gﬁf‘?gl tsﬂfermtﬁ’(s:tatbﬁ%%&\lﬁﬁn%se
term nal efhefasyest 38 basghisragisd elrugtuedvhpie taming olameatsts3 Ot seteddith such as text

obj ects, t@xientSbi¥dtB40 RicR &kt ot d¥BIG A BdeS, imBk GbjetNGE OhAGhIRGHIRAL 1S
printed on_a printer wth a particular %ag_e si ze and according to a

parti cul arp“t?§ean LT afpﬁff‘f‘g?rpag&s‘é‘?@ldé gEne PREHI ERt 482 9%gi nat ed and
ot her wi se frefemmt,tigdiocukent ispkdivttd tngt atfiervade f@ha e rbsnaadSerminhllelembdts 530 cases be

with their corresponding termna enents, particula ére the content
obj ect's ar®TePyAdve Fapiagl gerentseraiogsyritherg the poyienteolicess ¢ stde-wbted Faehtotiatndl page i s
al so descriniimet & peiDénthid pade@ altb LQWibkdWRpHratdhd Riall 6y ot BdpRd uréhign Par ti cul ar
page i nstan e,830 to b(gsg(ﬁggggeg ﬁgﬂgartalt I¥.frtom [ rzlput éatgtured t hr ough

ot her inst'Ances rof° ™PAE SLLRE° HagE %??’%’f BRU copirEed hrang B N ISl nost
abstract dbcumerde desiptitnpt i on on the page server allows a user to request
a copy of a docu ostiod S UL molGhREkt ARLESH 1L Lp@HCE BE p&gE?er‘%pﬁllﬁ’)&& fggynent ' s

specific format. he user may be requesting a CO% through a printer with
a di f f er enffI5%gE°PE plaglocymgpt withoubping forcedyeepicn spureq dq@imspts sespifia foppatt he

f or mat t ed Tieeur@mibedaseiigpcogNranh b hetpafica GERrdEFagadideMBexidife. page server

to effici inte r ti.ons on a particular printe age. A

f or mat t ede%%g%sﬁ%%e %%Eln%%%ﬁ%%% gt?eg o esne?es%”f’&fné’fl A el o) Wﬂ'g‘ggatg?pti ons 5,
each of  whiverho dbmentlyintsrpest usgr agtioms oxfa phrieylanptineed e i nal el ements 835. Each

formatted el emenh thiasited dseRadnl &l colibh 8 MsetQF fohAE R RRyibdEs PBYLLr Thi s
defi nes thvggﬁctl ve area i nput el enents such as hyﬁ%gl I nks and i nput
X Thforpattegetrment

f
fields. A d?fﬁ’ﬁ‘?“'%f%‘t"&ﬁ&’@“ Foinghglementia o by 2deiitinent 834, It

consi st s odxteat oswhe $8on the page. This defines the active area of input elements such as hyperlinks and
input fields.

A document instance 831 corresponds to a formatted document 834, It consists of a set of
page instances 830, each of which corresponds to a page description 5 of the formatted document.
Fach page instance 830 describes a single unique printed netpage 1, and records the page ID 50 of the
netpage. A page instance is not part of a document instance if it represents a copy of a page requested
in isolation,

A page instance consists of a set of terminal element instances 832. An element instance
only exists if it records instance-specific information. Thus, a hyperlink instance exists for a hyperlink
element because it records a transaction 1D 55 which is specific to the page instance, and a field
instance exists for a field element because it records input specific to the page instance. An element
instance does not exist, however, for static elements such as textflows.

A terminal element can be a static element 843, a hyperlink element 844, a field element
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page i nstances 830, each of which corresponds to a page description 5 of
the formatted docunent. Each page instance 830 describes a single uniqgue
printed netpage 1, and records the page ID 50 of 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 instance consists of a set of term nal
el enent instances 832. An elenent instance only exists if it records

i nstance-specific information. Thus, aghyperlink instance exists for a
hyperlink elenent because it records a transaction ID 55 which is specific
to the page instance, and a field instance exists for a field el enent
because it records input specific to the page instance. An el enent

i nst ance d&E9r meree sxksemmbrghelepent 846 wsharnat Figrel 7efretaicleatit B43asn beaxt f | ows. A
term nal eétﬁga&ﬁenpfﬁﬁ wiarhssalistd H1ShRIBEY, 2 B4Bow BeAVPEE Lvitlﬂjﬁl FOEQ?J“ 844, a

field elene PX024- SG 16 845 or ‘a page server conmand enment 846, as
shown in Ff Qtﬁrtaﬁ object 5. an dipqee clemeat AR pritmapTssedipiedjmags clomeny B, wgrephis slemey 7 wi t h
an associ asBdvit hydseciolj gaihic®bidet 857, tﬁﬁetofchpatén&hﬂﬁﬁﬂﬁh a%4&ontédh1da@c1@SSOCl ated

styled tex C 1) e.el ene ssoci at.ed i mag
el enent 85%b e%pdsgra%p'ﬁé dl%?lemen Wétgf)ﬂ assofl?ltecpar‘llgwc e%tg %%orgarsﬁlb“ﬁf’kéme&bj ect 857,
a video cl ?56 vt ahgsppeiaigdseriptiobipet 849, aiskavaiiraltinue A8; deo clip object 858, an

audi o clip el ementy:@5awictuy aaaack@l%&;a%ﬁts@ﬂwmdt daea% tepora)t}ta%f‘ghal%9 or a
script el enent 33 Wi th an associ ated scrip | ect as shown in

Fi gure 28. Caﬂm‘ﬁg ?W%?%H‘ﬁ‘éi"‘l‘fé‘gtaapb‘&éﬁ%‘gﬁlﬁﬂ‘“ﬁﬁé‘f”ﬂ 833 which is used to
record any di git & thé priferred &pih bf tecin@nticnBaAGS 1 8 hBoviattd @8h GOK papdifdtatcd O A

specific 'Bgflﬁwtg%%ﬂﬁl@hagelo%e’irﬁh@lat@&ﬁfo cQt%ganQ% ?a%f the invention, a tag map

811 is associ ate each page I nstance [l ow tags on the page to be
transl at ed!fnt o THEMEPAPENEWORKe page. 1.4 THE NETPAGE NETWORK I n a

preferred enbodi meidrsterd &aioﬂﬁ@ﬁ, ﬂetpxga ke OShish S aQfstrButll séttothéaﬂg@ﬂgé et of
rvers 10, .net ere ration servers 11, netpage

net page pas%rvers? a 4l | D
servers 12 ‘gatj% R R ?ﬁ Hepsr %e pogvers IencipageanglicaieR ©REFAh server s
14, and netepageuigicitioh g6 bnt@mpagetiaters ¢ilaomedn@ivisamkivwh® 13 uehasalk t he
Internet BRrnSR W wh B 1 e 3. The netpage registration server | 1 is a
server which records re ationshi ps between users, pens, printers,

appl i cati ons andTHnsiPrge aeistatian Seﬁ’ﬁ'ﬁlItISrPeSP@Hy"hHhtehm‘ﬁr@e@ﬂ@m Patiepsn yretswor k

acti viti espend f)nntead,liﬂiiﬁd‘aﬁdnﬁﬂid@ﬁblﬁaﬁi@ﬁan&ﬂﬁre&%&o@%s Arisils S IPadtbifesyi on behal f
of aut hent| Qrtn%a eStljlsseesrarsld &llcps Epg Lcation @k??ﬁglﬁgt}g%%\sféml %aq%h?sag%{greog;g:s

handwriting rec BHE 8 U TEEE PIORLONPE
server 10 trﬁataﬁtoaﬂ hslsqxep@leshaedwtrﬂmmfemm‘tn somicagb&Utescpbeg ebate s @etp4pt pageis and page

i nst ances. seTh40 aetﬂaﬁsgsersmttetm&dauan%duu%gédeéaﬁxudﬁym$£ge HotalR A0S Pre3EbuE’ S, aeaCh

handl ing a subset of page instances I nce a server i ns
user i nput™tRrURLdessRy Wb opeageserve At dandling 5 Sétﬁ?@f RAEiRstees iieparee print er s
send net page alsopoibtaith Us@Giphtyal@ firlReh @Rp id@Eick AtidtsRRY s RPhAPFinterd BBd PAYE
server | ntn%{ppé’e?rlipﬁt dﬁgcbﬁy ?o%ehapigrg&%ée page server. The page server interprets any such input
relative to the description of the corresponding page.
A netpage ID server 12 allocates document IDs 51 on demand, and provides load-
balancing of page servers via its ID allocation scheme,
A netpage printer uses the Internet Distributed Name Sysiem (DNS), or similar, to resolve
a netpage page 1D 50 into the network address of the netpage page server handltng the corresponding
page instance,
A netpage application server 13 is a server which hosts interactive netpage applications. A
netpage publication server 14 is an application server which publishes netpage documents to netpage
printers. They are described in detail in Section 2.
Netpage servers can be hosted on a variety of network server platforms from

manufacturers such as IBM, Hewlett-Packard, and Sun. Multiple netpage servers can run concurrently
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relative to the description of the correspondi ng page. A netpage |ID server
12 all ocates docunent |IDs 51 on demand, and provi des | oad- bal anci ng of
page servers via its ID allocation schenme. A netpage printer uses the
Internet Distributed Name System (DNS), or simlar, to resolve a netpage
page ID 50 into the network address of the netpage page server handling the
correspondi ng page instance. A netpage application server 13 is a server
whi ch hosts interactive netpage applications. A netpage publication server
14 is an application server which publishes netpage docunents to netpage
printers. They are described in detail in Section 2. Netpage servers can be
hosted on a variety of network server platforns from nanufacturers such as
| BM  Hewl ettasiieley. dod aigle Suver cavie distitueed ner paigéersd haserSome arpliofithe

concurrent fllyctzmuh@as%eﬁ@nétzag@&r@rs St AlpStiRS the ﬁﬁé}gnﬁt}%&d@ﬂlﬂzc@bﬁ&r ¥er can be

di stributed ove sts.. Sonme or all of the functionality
provi ded by Hetl %géggggp@éﬁgab&ﬁﬂ“?ﬁbﬁﬁF?¢@%T%ﬁm$ﬁﬁwFﬂﬁ€FP6ﬁHFP%¥ provi ded
by the | D pringr,ier commder wodstgpger sief val netwel al so be provided directly in a

net page appki ance éHEﬂ tpage printer, in a conputer workstation, or
on a | ocal netmoru g@ﬁ?i? TPAGE PRI NTER The net page printer 601 is an

appl i ance whi ch F@W@@es’ﬂféﬂé@m%ﬂaﬁ@ whish pagbtesy sitetie satdee prinntnd  net page

docunent s mts(aaﬁ@aebcmts\sh aensauctm %E\Ibb(ﬁﬁuonﬁﬁgﬂ"prﬁfel‘ KM Shnidd@Srider #HbLUE printer
ID 62, and.is con %c&%n to th netp network via a network such as the

Internet, TEEPINFH'A eﬂ’ra%eé’ﬂ‘ﬂ’ﬁ qe a&ﬁ‘%ﬂ%é‘l"f‘ iihe Ingaet idqaflvyis 4 treadband y  and

security s@tiertivgs i N non-vol atil e nenory, the netpage printer contains no

D e et 28 i o A% Bl Sl EANRRIA o (ASBRLUORK 1S 100

conputer”. Netpages ftunction iInt ractive across pace
hel p of t HEOMAPEIOPPISIERS somest Arlgers pawes %@?%ﬁ thg getwork ig the pampeierit Neppageds

parti cul arfuRabjiagactiPely 5&(@5@aceﬁhﬁmﬁ@\ﬁtﬁﬁﬁﬁellpéﬂtlﬂ'td%ﬁibﬁt@ﬁﬁ{pyg%éag%'dm lobed
net page dog net&&gergébllcatlon servers 14 ach docunent is

(& eng nﬁ I)fr gr[[pularn
distributed In two part & layouts, and the actual text and i mage
obj ects whi ch poﬁhﬁa@a&bhﬁﬂpagesmdemdmgmmg&mp&msdmahhma¢bmmwmmage | ayout s

are typi Cakdvis Wﬁ&hﬁb(ﬁm&@m@]smgﬁédtxh Gl pks: tﬁyl?aﬁgilé%g@ andf i i t@x'}l_%d%gl ptcast to
t he subscriber's printer via the approprlatée e server. ext &nd i mge

obj ect s, o‘i’?lef‘ﬁg H%H?B'flatﬁ’aﬁwg%a%a“ﬁw Pwﬂva@mw YoUtL 3 tniseBy spedifisse i ber s,
and so ar epartictlirisibs@btr ahdsoalelpoiatd36i6 the B@ESberR lpiuﬂér@fa%eaﬂﬁioﬁ'lhk@pﬁg RERPri ate page

servers. T, n.server o tl nment ati on of
docunent C’J%%ttagﬁl%nﬂg‘%%}e&y%Llhga%%g d, are | call red w %hersfl?sg be ea(?gisweh g the

p0|ntcastlﬁﬁméﬂwééﬁﬁﬁwﬁﬁ%Ppﬁg@mﬂéy@mmgmeMEegnwmter knows whi ch
nul ticasts, if afenedse pibBlaBbh &Rer optimizes the segmentation of document content into

pointcasts and multicasts. After receiving the pointcast of a document’s page layouts, the printer
knows which multicasts, if any, to listen to.

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

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

The printing process consists of two decoupled stages: rasterization of page descriptions,
and expansion and printing of page images. The raster image processor (RIP) consists of one or more
standard DSPs 757 running in paraliel. The duplexed print engine controllers consist of custom
processors which expand, dither and print page images in real time, synchronized with the operation of
the printheads in the print engines.

Printers not enabled for IR printing have the option to print tags using IR-absorptive black

ink, although this restricts tags to otherwise empty areas of the page. Although such pages have more
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Once the printer has received the conplete page |ayouts and objects that
define the docunent to be printed, it can print the docunent. The printer
rasterizes and prints odd and even pages simultaneously on both sides of
the sheet. It contains duplexed print engine controllers 760 and print
engines utilizing MenjetTM printheads 350 for this purpose. The printing
process consists of two decoupl ed stages: rasterization of page
descriptions, and expansion and printjgng of page inages. The raster inmage
processor (RIP) consists of one or nore standard DSPs 757 running in
paral l el . The dupl exed print engine controllers consist of custom
processors whi ch expand, dither and print page inmages in real tine,

synchr oni z@@tmwov%tbepéﬁam@mam they fre stiffrclagsedasactpagesn t he print engi nes.

Printers not enallghaf &Epaée%naaﬂpahas Hapage%\s@shtséaseof%w Qfaretspecﬁfeemetpfagegs usi ng
| R-absorptive black ink, altho IS restricts tags to otherw se enpty

u
areas of tHEFYE PRk PRRE0R Wegﬁﬁﬁﬁ?ssuﬁwé op§rkach PPOgESt 85t prieni t ed
f unct i onal sutfyce tyip@and sBprjorts A teastlopageiting stikely, 2ad IRnGitigldap dbras@etHasyRetRages. A
O e A1 LALEIoRbL Mo SeeEADRER 1O PIEED 30T aDBRELnecliRLE SPECT A1 9
net page printers may print omn re spec d surtaces “Slch as gl obes.
Each pri nt@?Ocﬁiﬁ‘bﬁ@?t?%d‘&t‘m‘rﬂé%@m@hé?cuwrﬂfta&?éatﬂypwec@nm&rmp@orts at | east one

tag tiling SChe”’SLguI@DG‘loh@ﬂl@ﬁ‘etﬁa nﬁﬁ]ﬂ)iassf (ﬁigraﬁﬁﬁehecﬁﬁg dridefrela¥PRforddibn a9 Map
811 which describes t schene aﬁ(aual y used to pri nt a docunent

becones alE¥EPL{ 8rc§\ﬁ8tfaﬁ°”ts%%’frla8‘&g‘ﬁ’éwges“6mi° t the docunent's tags can be
correctly interpAetefuaked Ftgdiment 2f thhrewsgetpligteriategaibd ifgriatt adtaildh SB8Gondi agr am
reflecti ngyRf mﬁlregcle@otﬁ&résqlfg gation nmaintained by a registration server
11 on the netpage network preflerred enbodi mrent of the netpage printer is
descri bed 1#1gr eH'FE'ﬂetH'e‘?’H!“I‘eqdﬁ Section 6 below, with reference to Figures

11 to 16. 1.5.1 mhﬂk@ﬁithhbﬂhﬂ&&Q&m@&ﬁmQGEﬁﬁQﬁm§M§k%ﬂb&ﬁ@@ﬂ@ﬁﬁﬁ&? usi ng

e ud g THEv R Rt BEmaP RS sl i st et -Bhcd St ogr aphi ¢

and ot her sHowekm\fenrage, cofspmernkceiganco i isdpsimbleatbe @ péiegeintet bave b fidsviggabl e that a
net page pranh&dLishave the follow ng characteristics: photographic quality
col or prlntlng high quality text printing high reliability | ow printer
cost | ow ink cbepsraghisipgligisalor prgtine

. high quality text printing
. high reliability

. low printer cost

. low ink cost

. low paper cost

. simple operation

. nearly silent printing

. high printing speed

. simultaneous double sided printing
. compact form factor

. low power consumption

No commercially available printing technology has all of these characteristics.

To enable to production of printers with these characteristics, the present applicant has
invented a new print technology, referred to as Memjet™ technology. Memjet™ is a drop-on-demand
inkjet technology that incorporates pagewidth printheads fabricated using microelectromechanical
systems (MEMS) technology. Figure 17 shows a single printing element 300 of a Memjet™
printhead. The netpage wallprinter incorporates 168960 printing elements 300 to form a 1600 dpi

pagewidth duplex printer. This printer simultaneously prints cyan, magenta, yellow, black, and
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sinmple operation nearly silent printing hi gh printing speed

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

technol ogy, referred to as Menjet TM technol ogy. MenjetTMis a
drop-on-demand inkjet technol ogy that;d ncorporates pagew dth printheads
fabricated using m croel ectromechanical systens (MEMS) technol ogy. Figure
17 shows a single printing elenment 300 of a MempetTM printhead. The

net page wal | printer incorporates 168960 printing elenments 300 to forma
1600 dpi pPéeredikstahwell gs st nditipnerand ifhfwtyer i nt er si mul t aneously prints
cyan, megenta, yeh ﬁwtmﬂe%tﬁeo@@%pr&ﬁé%‘hoﬁﬁc&% 15@%9 ) Eﬂmhﬂhﬁe ﬁﬁafé'e" as

paper condi ner .and ink fjxative. printin %

appr oxi mat beselpf@“% Patsar formyd pr2 %‘?O‘i‘ﬁ“liﬁ‘rétﬁéow %‘c"wat“‘éf;é’losd?gl% fiatss e
printing eham@mhmmaamhﬁmw@ﬁdmamta@ﬁﬂl|con substrate 301 t hat |ncorporates
CMOS | ogic, data ci.reyi not Maj or
el enment s Of t he era.IE ngilglﬁin% fthé kil ealerﬂqo Tl zhogzzleszﬂg Lg"d‘fsﬂetrﬁ‘éfoﬁo S| e rim
303, the Hﬁé?ﬂ@mbﬁé%bétﬂ@@ﬂ%dﬁﬁ%ﬁﬁmwwhm@ﬂsméwi@@Ewwm@@07mbaahannel rim

306, the | gu@br Eﬁ:ﬁrﬂbﬁp}Y)S thelHRssRE hhMr bedrh ba09) QSRR RAIE 3310t A€ Passi ve
actuat or beam pai ?{ati{te active actuator anchor 310, the " passive

act uat or aﬁ%ﬂ%ﬁ“ﬁffmm A BeiRk pl3d4 312, The active actuator beam pair
308 is nechanlcaﬂhympamamdrmamnheBWHSﬁmmameﬁu&ﬁ&nhQ@&ﬁkaaMﬁnbaﬂgmat t he

j oin 319. ) ectl poi nts
420 and 310 hae oy bo bt i UERER, B el ERRIE A0 s [T S Tor m
a cantlIev%W@ﬂ“@Pé%*?@Wﬁ@ﬁﬁ@P3B%ﬁalw%@ﬂ%&mbtﬁgﬂﬁwaﬁng@ﬂmgbgwows a smal
part of anacakbeyroof printing el ements 300, including a cross section 315
of a printing elg 300. Th ﬁ (ﬁss section 315 |a shown without ink, to
clearly show the 1g|ure ﬁT’Seatsmg g PHLINE RPBIER0G HEULI 4ESh waf er 301.
Fi gur es 19%eetion 3150 b privdinglelb@aSP0. Thowpss keetion &7 iathormgwithped ik, ©fclealyViig td r M
printing eggﬂgngzﬁggmﬁghggkﬁﬂgghgm“aggﬁﬁ the qui escent position of the ink
meni scus 316 prior to ntin ink droplet. Ink is retained in the
nozzl e chanber ylggrasrlﬁg@é%p@qg i’%ﬁ slppw therpperptig cplsief s Mo Bintipachlagientt he
fluidic semb. 305 fornmed between the nozzl e chanber 304 and the ink channel
rim306.

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

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

As the temperature of the beam pairs 308 and 309 equalizes, the actmator 320 retums to its

original position. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozzle
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While printing, the printhead CMOS circuitry distributes data fromthe
print engine controller to the correct printing elenent, |atches the data,
and buffers the data to drive the electrodes 318 of the active actuator
beam pair 308. This causes an electrical current to pass through the beam
pair 308 for about one mcrosecond, resulting in Joule heating. The
tenperature increase resulting fromJoule heating causes the beam pair 308
to expand. As the passive actuator beap pair 309 is not heated, it does
not expand, resulting in a stress difference between the two beam pairs.
This stress difference is partially resolved by the cantil evered end of
the el ectrothermal bend actuator 320 bending towards the substrate 301.
The | ever ¢rmbBEYshowmingizine $9(hThs nhasieahmaher it refiltelh by thomtidnef hhanbenensid04. The
nozzl e chajyRmesQ4s ffgves about two microns to the position shown in Figure
19(b). This increases the ink pressure, forcing ink 321 out of the nozzle
302, and causi ng FERE 29 HR™Vrsemeat pf a prynghepd 350yt pptpasermaten by lensth ofiths 303
prevents tfrnticsikts hemil stihss id fapbt(pkAlp 2 BASH)IQhadiFoms 35 hehstinfaGRwafis t he

nozzl e ch . the te ratur t he. beam pai rs 308 an 09

caual | zes OF il i tealololsn RIRERAGS. Phoa bAe S PRRP P E TS i s 1 1
t he br eak- prinfheastfin thiydireptip 3 ksl neinth@d Fasorommof herdigikeddRibtitiggletntres M0z 2| e

NPX024- SG gr&tiﬁgwm%ms%s?’ge?méuﬁbuE&}gHﬁeqnﬂi&étgil-z. The nozzle chamber is

refilled by the action of the surface tension at the meniscus 316. Figure
20 shows a segnent PEEcteipsisswietrt s printepd duripgappratipa, aforaiessrd w339 ngt h of
the pri ntheded joshephishdhditubstmaie b IF@kach hezlp ap2akerd it y @irepbildiag 3Ll BE}d | N t he

di rection t .S i 4 mm l.on about . 0..2% of a conpl ete
printhead)gﬁﬁﬁéﬁhﬁ%lntlngfmfﬁﬁﬂ%§%§$ﬂ?g”ﬁ%?g 38%% gﬁﬁgm ?%ﬁ “™orinthead in
t he di r ecteemmimpggockefiys paper fhem ertherdebrisshilersdsir sbumned draiihght witides iant | ng

el enent s 3QRof thebiAbgh@hdidd Buriib ¥rifiiRh. A6 Bre@nt Y PE SoM lirvindknSUBR dudisPy the ink
inlets 312. To . protect the fragile surface of the printhead during
operation,%ﬂmﬁg@% BPYFAFE haf er 330 is attached to the printhead substrate
301. For eb8h noZhé¢ NetpOge Pdrere is a correspondi ng nozzle guard hole 331

t hrough which theyd : LI he .nozzl e. guard hol es
331 from becorﬁ%al %g%%gﬁbg%aagggF&#§§%§?I§nggﬁg?gﬁg%fﬁggﬂ??$F%red air is
punped t hr &tbglied yatrolier 134,43 abledo pipre ansflecodeR nofitianiigs fiere ¥ page Yuawinadsol es duri ng
printing. st@oPTRMAIYe sdft is33dlidfstaR Mo YioRBed WilkGn APZA}Re BI4AH Jernfi senSfAl €d Whi l €

the printer i.s idle. 1.6 The Netpage, .Pen The tive sensing device of the
net page syaf® neﬁrélm??%%“@gﬁlﬁn?g%%%eﬁm%@l‘?m%ﬁ ! belgy; tﬁegsy?t‘fnéls NP &ttfed

control | ervit8the nip & imiphiactivith tha privcemd re paldcdieo defde psit b hufiviehiagstof r om a page
via an | ”Bcgﬁ:ureﬁlﬁﬁbﬁ‘ﬂgndw;{tﬁg (iR I6D BB Rhterariy B0 B2 I:nl tgs'te'f‘)t ﬂo‘ﬁna(?igﬁ/&aﬁ eﬁ){)}p\él ded

with an aﬁgroprlate filter to permt sensing at only near-infrare
wavel engt HEC PEAS cprapief pyslaprelerilygpsaitigd todlie pripfe (erase stonk (he pamisriosbagethl e t o sense
when the nmsdion iSteipfetiOlt A& twititebdact td e ErbiwhpRgs stadide.t he pen is able to sense

t _ags at a suffi CJH(I%I’II) efel;r%‘ eembtoglment of the netpage pen operates both as a norraal marking ink pen

and as a non-marking stylus. The marking aspect, however, is not necessary for vsing the netpage
system as a browsing system, such as when it is used as an Internet interface. Each netpage pen is
registered with the netpage system and has a unique pen ID 61, Figure 23 shows the netpage pen class
diagram, reflecting pen-related information maintained by a registration server 11 on the netpage
network.

When either nib is in contact with a netpage, the pen determines its position and
orientation relative to the page. The nib is attached to a force sensor, and the force on the nib is
interpreted relative to a threshold to indicate whether the pen is “up” or “down”. This allows a
interactive element on the page to be ‘clicked” by pressing with the pen nib, in order to request, say,
information from a network. Furthermore, the force is captured as a continuous value to allow, say,

the full dynamics of a signature to be verified.
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capture human handwiting (i.e. at 200 dpi or greater and 100 Hz or
faster). Information captured by the pen is encrypted and wirelessly
transmitted to the printer (or base station), the printer or base station
interpreting the data with respect to the (known) page structure. The
preferred enbodi nent of the netpage pen operates both as a normal marking
ink pen and as a non-marking stylus. The marki ng aspect, however, is not
necessary for using the netpage systemas a browsing system such as when
it is used as an Internet interface. Each netpage pen is registered with
t he net page system and has a unique pen ID 61. Figure 23 shows the netpage
pen class diagram reflecting pen-related information maintained by a
regi stration ser\i&gpet detgpingsike nesitiqpagkorientationof ifs nib\wh én nepahierimegidg, ins | n
contact wi alhmﬁaraﬁgp&&%,anwa@lg@%ﬁm@lﬁg%mem%& drhe RST bdo Qs AN areQ L %@d&t ation
is attached to a force sensor, the force

relative to the

on the ni b*TgYes tﬁetpg)?‘%‘fné’? Eﬁm é"]‘a&i’? g e faéﬁ&mfhﬁf"é"@ﬁ%‘lpdrslfeﬁ“"ie H’G‘P’élalf‘él%et her the
pen is " upﬁnagnd tdgcdmimé'knoﬁhges:naiyloompea optich tAdhdagh thy/@si@bB®RtionA tht hg mpage to be
ot or mat i on Procya: haefite/ e BRR Al Pyl i A R
cont i nuousPAFEPIfEsofuloTHS quiphichs a’&@eedmg Hre minirhym rgsphvtion reriresf fowcm@mmrlg o be
verified. NMghldd: SG 21 The pen determnes the position and orientation of
its nib on the nﬁftépaﬁge bf/ ? in the infrared spectrum an area 193
of the page in t REATEF KIREYF T eiPrts 2 cpprredas g srsigipl Srofpe ok watstoky and
conput es tdfaguepe of tinkecanmpéd dednpositipid on ik adgk, \itided by Mgentdagn dved Aadich@plabigr ved

Dot co. Al TTor o panth ot ok R s A0 et 1P B ARG B case.
the tag deif&s Whﬁ'ﬁesméchp%vﬁ@nv@alicwms@r@:iewmtbqu@m@ﬁmm Qf@letsﬂfréiet a’g size, the
adj usted positi mhheﬁe@épbhmm cm&nmak&tﬁn ﬁusg&om&eﬁeﬁnﬁ@ll zmew;h@ﬁe W MUmM

resol ution lfer%u' r .ur at andwitin ion. Pen actions

ed
relative 0 & Nevpag %aSte OIJeeraclgl ﬁifréla sekigtion iy %‘gpeg ?"F fvgem R dispardsi
consi sts offtera de@l@q ulemeem@ff he qurent sstegtivp deberbesye p@isi df b paps ingnct. lxeopRE ef
initiated fyms: B&Hr MRt tﬁafgmh@g&qelme tom%a%gla%eq}é%ﬁm GaL; up

event. A stroke is also tagge the page net page” Wwhenever
the page 'FOYEFRETIYEL an 4pplicespon- S@ﬁ&%ﬁa%wﬁw wﬁwﬁff-ﬁ& #rferdisation gia g selactipn
commenceneiyperiidk atthatiost r oke. Each net page pen has a current selection 826

associated with f .l owi n erf C ast operatl ons
etc. The selecti o"gnhf% S|arf:eursr m{}gzé Sls{hfmbatﬁcem %@%f‘g% Eséeéri' after
a defined Gﬁﬁeﬂéth?)éqffii%aetpwnémrrbembowe@@trtthe@mkdeébpk ijersb er tieag- mark:noé a page
instance. stylus 6BMShSInd E&h ped 418 h@%&ﬂéﬁ?xﬁ@ﬁle 3k Oinksad thé J‘&%qﬁé IE@&@ocﬁéﬁ)t ur ed

throughthe Ren relatl:(etot e back ?roun area of ]g
i nt er pr et YT PEHPYAP IR B IyisRense Oéher}‘é‘?iﬁ’éer"m@ﬁéékniffoq"é’a 'EPoﬁ]i‘eth% tto an
appl i cat i o¥b sivilecis the sib btele bss@iated Widpde duirl nib Cltdoked tdpured tnAgha RaGrel@gda current

nib 824. mih%eic&retn% Q}ltp V\}hg?the g?rgﬁés ];Iie gu%segyentﬁyhrgprptﬁped,t tg)eytarre]:?ep§<>é ceg 1o the I'n the

nib style with which they are tagged.

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
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.
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case of the default netpage pen described above, either the marking bl ack
ink nib or the non-marking stylus nib is current. Each pen also has a
current nib style 825. This is the nib style |ast associated wth the pen
by an application, e.g. in response to the user selecting a color froma
pal ette. The default nib style is the nib style associated with the
current nib. Strokes captured through a pen are tagged w th the current
nib style. Wen the strokes are subsegyently reproduced, they are
reproduced in the nib style with which they are tagged. Wenever the pen
is wthin range of a printer wwth which it can conmuni cate, the pen slowy
flashes its "online" LED. When the pen fails to decode a stroke relative to
the page, it noiNénn e peoys opedfiranat of's piinte it bafferodigital ifkDn inrehmdnivey, pleich succeeds

i n decodi ngs @ca%&cﬁt?gﬁwér@én%ﬂu\é@ottcgntﬁlhﬁ%ls he @G Ring. Wihe MEBRGAE Naif Glaliyat es its
"ok" LED. A seguence of tured strokes is referred to as digital ink.

Digital inR%8 W“Fﬁ&“ﬁ‘ﬁ?f?mftﬁ‘ﬁmdtqﬂ%m’dﬂbl tal exchange of draw ngs and
handwriting, for Ageadéange mﬁﬂagrmthlaﬁyhuﬁaberlaﬂmdmg Hut Begauscill Grafe Qéita reQdtk inne

verifi Catl Q}g%g b&ﬁ%@éeggn%%hﬂllngg? i t\elislr ?enzﬁw lg&rgnlie?_%]zeql ts digital ink

to the netp printer via a s ranera tFansmitted
di gi tal i nfemmynigatps yigrapay poticulsy iacy and securl ty and packetized for

ef ficient transmp‘ﬁe‘fdn@@emﬂaﬂiﬁxeﬂtﬁftﬁé%ﬂié%estxllﬂé§ aemeaﬂ&%ctweﬁé{&@wﬂo ensure
timely handlin rinter. N PX024-SG 22 \Wen the pen is out-of-range

of a print@&"F t‘l)‘ﬂ?“l“iﬁgéﬂd)r gital ink in internal menory, which has a
capaci ty of.7over NewachINMERAeBONOf conti nuous handwiting. Wen the pen is

once again withi Phe Je%%?m&éré@l L@gehﬁétﬁ{a’relit& {o a%@c?(g il thg‘g% lgijglaer %denql gi tal

ink. A pen can be re ere rint &alse al |
state dat auspds jn¢resst wi anﬁ@%@b&é@%ﬁ@ﬁdﬁtaéﬁf@a@@r“ lafﬂ@lbdﬁlemveﬂhq’ettmwﬂ toit is

| argel y i nexeduhin@dbenthl fbh alaalstfbkel‘fh@daﬁaﬂows%e 1&9Wﬁ%bm;)¥g’em at any
particul ar t| referred. e s described in greater

detail in CEEF tf"%”ﬁ QtB’%f’l?me 'GPt ten %EP’%W&‘@’CF‘B’“IQF‘SW@V‘?@?‘B’%W f'ihe pon NETPAGE
| NTERACT| GRlatfva ¢ thetapraig be gbtainad. §he i6@datingsb@iistessndiati @ thairiater, wherd ioreslsd, r oke from

t he pen 1 tﬂ@ﬁl@S ttﬂé?ag@@lﬂSd §fthel§l§(§(g m‘ioothé ﬂa{“&iﬁkaaﬁéres%gtﬁé r@?&%&apg%ge eil'lo The ;Oded

data 3 of the tags s read en It execut e
novenent, YR g f‘?"@f?@“dmﬁﬁ’éged‘&f"’%eé?q st travamifs dherstrgle {p thsfpagdservesar t i cul ar
page and Iag&spRE aaseetemmceﬁta:ﬁa mweaaleegmm m&mmmaeﬁl@ramaaﬁﬂv@madaﬁssl ndi cation

of the rel S|t|on|n relatjve to t eto
obt ai ned. E‘g " er‘{ E"‘gf i'ng (gdfes eh&r%s%ncf’ TEG° {aco?]ﬁaét pﬁﬁel?#ggt ﬁ?e it
resol ves, pexﬁlSﬁnttyHPéaMge Rah@elpag@e P8 Thobagk hpousteferskaobients euch Memapet, wor k

address Ofgfcha @&p@fg&t g@gﬁly%@feu@lgwi,geowe&ﬁ,a%%et@aﬁl ns the correspondi ng
page instance 8 hen transmts the st to the page server. |If the

page was recentl W?”d%"rﬂagefsfa‘@ﬂ rqepives fhe tigke fram the pengikstirieten bip pagh éeSWPP‘H’tt%r may
al ready hawtdchttestrae eipliGsand determines which element of the page description the stroke intersects.

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

A “click” is a stroke where the distance and time between the pen down position and the
subsequent pen up position are both less than some small maximum. An object 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 lack of response from the pen’s
“ol” LED,

There are two kinds of input elements in a netpage page description: hyperlinks and form
fields. Input through a form field can also trigger the activation of an associated hyperlink.

1.7.1 Hyperlinks

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

printed response in the netpage system.

A hyperlink element 844 identifies the application 71 which handles activation of the
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of the relevant page server in its cache. Each netpage consists of a
conpact page | ayout maintained persistently by a netpage page server (see
bel ow). The page | ayout refers to objects such as inages, fonts and pieces
of text, typically stored el sewhere on the netpage network. Wen the page
server receives the stroke fromthe pen, it retrieves the page description
to which the stroke applies, and determ nes which el enent of the page
description the stroke intersects. |Ityjis then able to interpret the stroke
in the context of the type of the relevant elenent. A "click” is a stroke
where the distance and tinme between the pen down position and the
subsequent pen up position are both |ess than sone small maxi mum An obj ect
whi ch is abPpiigs ebnkdl) S4whieli idengifies (he ibynatlink to the gprilipation, an ‘Glidsedauired” firg vaiTh i vat ed,
and accor disRghysysién bARBES thSlsbMBolicsioh SROTER in BOGpLRiK M SionOha 2 PEN acti on,

h ack of response

such as a "sloppy".click, to register is indicated by the k|

fromthe p%eﬁmé’g‘g“'“g'ffg ’Slllﬁ‘é.‘”h%erlgg“é FG8TIRT 1@ Lot Prprsers By tsrvene sy a

net page patje hsigsizk tiphdinodkss disgeat i thoksindipdrer m fields. Input through a form

field .Can al so t 'W}QQ? yp&rﬁtﬁ( i@a%ﬁéa%ﬁ,ttﬁe%g e%gweq'genassasrg%les?{o%ja h}{c%g&ll ink. 1.7.1

Hyperlinks A hyperlink'is a nmeans of %endl ng a nqessage 0 a renote

appl i cat i oft™eHisE cnhsingtapricyThe prpliation igidentfigdrby emjappiécating s 64. il thdrpplivatiopage

system A M@&Edldeﬂﬁxt@lﬁﬂfﬁmay%%eimfﬁef’ei a?eihr%&?pe@m bR Rk &lﬂeer:layﬁMinEsh handl es
ink D .54 whichidentifies

activation,gf.the NPX024-SG 23 h rlink, ) )

The hyper | IO SpHINAES) P im Aok s St Fiewass eGP asks the
system t 0 ¢ap@inlrgdenttaln@uestiord 1gikeaiplpduinestt dr ey sxhplasgnhild peferdne: tb A &rlely pdsdn Nk
activat i oNy, 3¢ sBomid &S Cldeoh B LM L Spds&d )t jpk is recorded
as a favorite or appears ei%l) (?I%eéﬁ%sf(g@e @h@goﬁo?%%%ﬁg?%ﬁ%%ﬁﬂtgn% elréfent

cl ass di agieirHop & tassplisation Iheyipprent sedpotiopgentaing 2 ppgie o koo tesicfpi exemdel, t he
pﬁge s elr Vethe zﬁaﬁlitdﬁon&nag &ﬂﬂ&s&f ngtgqagg’tmo@ajaﬂt'gilmg 0 Frord S HIRIMB Qi Bin gle c%l&%t i e][ wor k.

The application is identifie .an applicatign I D 64, and the application
D15 resoridd phderdt Rt mad o Gt Phesbte Vs bat s Phreae Bhos. o
hyper | i nkswhatjeteeratipn ilspbmittkd tn ks apr868on. f or m hyper | i nks 865, and sel ecti on

hyperlinks 864, Bk (%H&%dﬁl@h)?gﬁu{iﬁ\staﬁ&'%fte&?ﬁ%'ﬁgﬂsaclﬂ lﬂgrSlSiwmsh cati B0 I npl ement a
request for a linked docunent, or sinply signal a preference to a

( may S| . AR
server. A PO HYRRer sare Qo fe h@ﬁé‘"%’&?‘ﬁﬂé%ﬁﬁ%ﬁi Thg trinsgerent[B oprrgentify
appl i cat i oRer-specBie Hech iterpplypien, lfidr BtemBld b Nehbpink bt 6feh@idpurchfds@Gintad t 0 t he
applicati 'aplllfc%agingaggf#:aﬁo%ggbe%glk'gf%eiu(s)n contains a single-word piece of text,
t he |

for exanpl €, cat1on nay feturn a si ngl e- page docunent giving the
word' s meani ng witkasysien indudesshe ren's curint seltelian$26 in aagprben Igperlank agivitiomns| at i on
i ”]E 0 a ?! f i &Rk iﬂgﬁa?lﬁﬁg&;tenl??ﬁi@ a@yd@alﬁadlfér{aiﬁns&xda?%siﬁawﬁﬁﬁﬁiﬁg .-i_cﬁﬁﬁoﬁpy Y\/_ﬂat(
information. is ed to the application. The correspondi ng hyperlin
i nst ance @%@"“ﬁ%@ﬁ‘? eri{nlidrl'a%‘\tfs é‘t?f“i“&ﬁgl riBee S PR IR Fings dhe last oy sphmissio t he page
i nstance oninglirded [The fygerh inpledes hrndffedtins te@mmpeth apiiegpesink ddieatibisansacti on | D can
identify

A hyperlinked group 866 is a group element 838 which has an associated hyperlink, as
shown in Figure 31. When input occurs through any field element in the group, the hyperlink 844
associated with the group is activated. A hyperlinked group can be used to associate hyperlink
behavior with a field such as a checkbox. 1t can also be used, in conjunction with the “submit delta”
attribute of a form hyperlink, to provide continuous input to an application. It can therefore be used to
support a “blackboard” interaction model, i.e. where input is captured and therefore shared as soon as
it occurs.
17.2 Forms

A form defines a collection of related input fields used to capture a related set of inputs
through a printed netpage. A form allows a user to submit one or more parameters to an application
software program running on a server.

A form 867 is a group element 838 in the document hierarchy. It ultimately contains a set
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user-specific data to the application, for exanple a "shopping cart" of
pendi ng purchases naintained by a purchasing application on behalf of the
user. The systemincludes the pen's current selection 826 in a selection
hyperlink activation. The systemincludes the content of the associated
forminstance 868 in a form hyperlink activation, although if the
hyperlink has its "submt delta" attribute set, only input since the |ast
formsubm ssion is included. The systgmincludes an effective return path
in all hyperlink activations. A hyperlinked group 866 is a group el ement
838 which has an associ ated hyperlink, as shown in Figure 31. Wen input
occurs through any field elenent in the group, the hyperlink 844

associ at edoMprminaktisld elymonigR3p.ch faom invanbei$s repreeptp e piitited kigtinag Mo Hiersists used t o

associ at e hpaRerok fidkKinseR 8% v&Hlch\e“brtrelgpoﬁd foluledha Shmbhiass & t&hﬁ-&kf)agﬁ(ﬁeldt can al so
be used, in con,ﬂunctl on delta" attribute of a form

ubmi
hyper | i nk, "PHH5 % ﬁ%’cléﬁmaguﬁﬁyugthsﬁﬁﬁdeﬁeﬁdsé’ﬁ ths &BF ?fd%tcP’BeﬁP‘m@‘{‘gfé%E’n t her ef or e
be used toelersfmpﬁahtﬁelava'hblr&oﬂdbﬁﬁﬁ diroujind 2 friadiripaited ¥k Shstante, . (W@ @e bNpUt i S
captured a L d,.as ocgurs. 1.7.2 Forms A form
defines a %grle%%g{dﬁlo s mq%rgltcggsdla%%%t Sfﬁgwﬁla}s: usg% to capture a rel ated set
of inputs thr ou@hChafOfﬁlrﬂﬂsﬁtl@éasﬁétabla@'@ whigh fndicatesathpthanthe fom Sertive.drosmmbni t  one or

nmor e par awabﬁrasa t8d adtxpRRIA 6@ ik Sive vARA EABKiBe D hGSH PR W30 Q % i@ Server. A
838 in the document hierarchy. It ultimtely

form867|s el ement

contains a %ngil %ﬁ%ﬁ@ﬁfmﬁf g‘ﬂ‘“ﬁdf‘mfee”i“ﬁ?fr\’éF“ P}ngndly@qrgmgeegg:gvateﬂ\ ¥B#m i nst ance
868 r epr estahperdiniing it “etimit ddtraacibutodet. A firmbitombs voiomad td Ber idbkeaa st of fiel d
instances {70 whicGh of Qhf; fyl form Each
field inst anée has Oaﬁﬁjécg%g%gg% 8015&% A%#‘%X&\L/\E%&tt% i gor%;%a ds°On t he type
of the cor¥ESFBTFEIMYy fermes|sepoiled @WtWhEaI@rfomlwavwfamuemt eelmg@, Iipaput  t hr ough

a particul ﬁfouﬁalf&hﬁﬂucfh@'nm dcﬁk&tisaﬁk&@d cabtu@d mttﬂybﬁ)dltgrbmﬁrﬁad@is of BR Ffoviat gt €d
net pages. e 32. Each form i nst ance

;
has a stat us %%;hv\% m“s f‘ff “3 a‘frzrgzeﬂﬁ%lfnﬁgtfmisﬁg‘sf%“gw (Y EEpYRsbmit gz e,

submi t t ed, foymoivkin ghe f@mpﬂ noeedtlveAr frgemis fegetad tidistesddipitsfah fosh stpusreosd. A form _
becores. 107eN 0BG s o SdbSts b U AERAIERRAUBILLIRA g One of s

submni ssi on hy&)erl i nks_ has been activated, un|ess has its
"submit delPEmERFIp ittery sds aHWSF](lJP‘thB@Eﬁﬁ‘%m’i‘/?ﬁaéowﬂﬂﬁ'éﬂlﬁ@éPefioﬁvokes a
void for nnobéeisﬁﬂedfﬁ@ﬁlms@fchdum i cate form page conmand. A form expires when
the tinme the for a e C. hef eC|f| d lifetine.
Wiile the formis mll;ln% ﬁlﬁlcéi&mf%ars%gft%m&%igg?ﬂﬁ tsf"{%j‘ tt0§ PREBRRIRTECf or m

whi ch is neseuragid ‘vélqumpln@!lwfeap@ftawbélstIOhGStSFﬁeEM@tmycc;mmlsdfasdtd” 833 of the
rel evant pagtamped pirfdGons é%eéacﬂcjﬁ%hllepd’]@ﬂcﬁdé Ld o\f@ntgfon [ HaQBH 8 e, TR fPiggubm ssi on
is allowed. Al\n%/ atterrgp's9 to submt a formwhen the formis not active or
frozen is PEjitdiespm iy gvp BEfE8%d> el i cits an form status report. Each form
instance i s assosifaletiméassSsebewichdakbanicld D171 il SEASTELSdrabenig ieRB7S, bedm i t

t hus

signature field 880. The field element class diagram is shown in Figure 34. Any digital ink captured in
a field’s zone 58 is assigned to the field.

A checkbox field has an associated boolean value 881, as shown in Figure 35. Any mark
(a tick, a cross, a stroke, a fill zigzag, etc.) captured in a checkbox field’s zone causes a true value 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,
for example, Tappert, C., C.Y. Suen and T. Wakahara, “The State of the Art in On-Line Handwriting
Recognition”, IEEE Transactions on Pattern Analysis and Machine Intelligence, Vol.12, No.8,
August 1990, the contents of which are herein incorporated by cross-reference),

A signature field has an associated digital signature value 883, as shown in Figure 37. Any
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providing a version history. This allows all but the |atest version of a
formin a particular tine period to be excluded froma search. Al input
is captured as digital ink. Digital ink 873 consists of a set of

ti mestanped stroke groups 874, each of which consists of a set of styled
strokes 875. Each stroke consists of a set of tinestanped pen positions
876, each of which also includes pen orientation and nib force. The digital
ink class diagramis shown in Figure 33. A field elenent 845 can be a
checkbox field 877, a text field 878, a drawing field 879, or a signature
field 880. The field elenent class diagramis shown in Figure 34. Any
digital ink captured in a field s zone 58 is assigned to the field. A
checkbox f fligifabink epptueed ingsizpasiratickds o0k evomatiallyreri88livith aspestiotmidemityfef gur e 35.

Any mark  {h8odrefdf thoerd % igitd sishab@K e the Bonkehd f 1€ E"chﬁgﬂwmc%tﬂféﬁl:ld %Q{t]}ér ed in a
checkbox field' qsaél%smﬁl&g uses a true value to be assigned e field's

val ue. A tER{f tofhp fgldsyalpe herigiabeengup {jgengyind “Sé{’§ %ﬁﬁvﬂﬁeﬁsn Fi gure
36. Any di givuakigratule key:@p;tﬁcrtede bppli@tidoesbich bivel i fermz OiltRe dighatodbveriRetos Bl | Y
converted i [ cogni tion and e.text is
assi gned t%gltlh‘%%oo\d (sgq’ goqva Ele%&fll neIi ﬁl%r%im -l vt%“{iicgnon

wel | - under ¢ JGier {deptiicatiop o ThesSigithe ArtT.Zptsey Recog@ition, Fol22, N&ﬁam%anbb T. Wakahar a,
"The St at ecoabntt STevhidh bre h@el&ﬁcdﬁ!oﬁ‘i’edlﬁlﬁm&&éﬁg Recogni tion", |EEE
Transactions on P?thekn Ang*dy 1s &g Machi ne I ntelligence, Vol. 12, No. 8,
August 1990, t he *dBIEEREY SHUIRHE BAMATeR” afrbus el Aduyd hlt“‘lfﬂmﬁﬂ"esmt

Cr 0ss- r ef eragnanadput z8nsing pade wndsiobs nol adcepidispua l cas@@th ads@thted ifiggt vanle vlicgRat ur e

val ue 883,ma§de§mfamomat€bv9éﬁ&ﬁtﬁ%co@ﬂ¥naq\!ﬁ s e 1 0} tal 10k captured in

a signature tield s zone Is automatic with respect to the
identity of the '%ﬂmgrw@fnmtdﬁéucﬁewnﬂ@ﬁa% dgaawdelsqog,wawﬁoéemwgmh@montent
of the formimoficidéhi ch the field is part is generated and assigned to the
field s value. The digita naturels ner aft, ing the pen user's
private signat urg eygls%ec‘%ﬁ"”i‘“}rl refwl%algﬁﬁg‘ﬁwfﬁ? ‘lﬁ’ﬂ“%i?l SoHMSGES e form

Onl i ne si givaamigsef %hepqnﬁnommentbmthestham?eﬁline’t(mdmthaotoesdox(l)steebmﬁa@mf@xarrpl e,

Pl amondon, nRin@NH cdered Ez@}:fn%n d;éd%&él?@ﬁtrtehghaﬁct%@%th’; Rutind gf a&ﬁlla!:vallthoatnd Witer

Identlflcatlon- The ate of tern Reco ion %2 No. 2,
1989, the *¥Ht W‘bﬂtd‘i"m%?‘i‘?ﬁ: ér”‘@‘eﬁé“rpé‘idﬁm iﬂﬁ%?fﬁe‘fd&’ﬂ@@ ipptopptisaly. r ef er ence) . A
field el enefiratddvdtitichel@Bwdver, annsmbhgdﬂe@&u;ﬁﬁ-dnflfﬁwésm S set. A hi dden field

el enent does not zone op a 0 cce i nput .
It can have an asfgﬁgyngt glreTaQypsFa Ve lﬁ’teso "ﬁ °g§fs ?ﬁ%%ﬂﬁ%@ ﬁ%ﬂ 1Brm dat a
when t he faetcdasionnts mye ishrrefdediodhat éensautb"rﬁalttﬂeﬂdc stréaffchieddy fig integendands, such
as st rike-Ady@itahe applstied @lah BFeclLdighl iR wreaAD bl P bELAARIEGS I N Form

fields. Be aus the handwriting recognition algorithmworks "online" (i.e
Wi th acces Sfeem- dynam cs of the pen novenent), rather than "offline"

(i.e. with ac C esBigivl ink cdpaured ihthé relzrcnfid BT 1s interpreted as a selection gesture.

Circumscription of one or more objects is generally interpreted as a selection of the citcurnscribed

objects, although the actual interpretation is application-specific.

Table 2 summarises these various pen interactions with a netpage.

Table 2 - Summary of pen interactions with a netpage

Object Type Pen input IAction
Hyperlink General Click Submit action to application
Form Click Submit form to application
Selection Click Submit selection to application
Form field [Checkbox  [Any mark Assign true to field
Text Handwriting Convert digital ink to text; assign text to|
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mar ki ngs), it can recognize run-on discretely-witten characters with

rel atively high accuracy, wthout a witer-dependent training phase. A
writer-dependent nodel of handwiting is automatically generated over
time, however, and can be generated up-front if necessary, Digital ink, as
al ready stated, consists of a sequence of strokes. Any stroke which starts
in a particular elenent's zone is appended to that elenent's digital ink
stream ready for interpretation. Anystroke not appended to an object's
digital ink streamis appended to the background field' s digital ink
stream Digital ink captured in the background field is interpreted as a
sel ection gesture. _Circunscription of one or nore objects is generally
interpreted as a s¢lection |of the circufiddribed objects al though the
actual intlerpretati AR AL ToN=sp strar+ses| t hese
vari ous pen int erag}%‘lgh&q W tl%llta;mhpt hage gél% ?%tallﬁ?fo‘ée%rv of pen
interactions with PelpageSignteet TypePYArTy ngigiahcink opignature; generate
Hyperli nkGeneral O {ckSubm t| action to a@gkacs?gﬂagne bordra iekSubigl formto
application SelectiondickS$ubmt sel ect %}catl on Form
fi el dChecklpoxny nafkAssignltrue to fiel algqaéggfﬁa i ti ngConvert digital ink
to text; alélsfiegn text to NP)f@@nmS@pE@ i epesidgir digilaligOoglitrenit seleddersi gn| di gi t al
ink to fiergverify drgital imk stgrmature; generate
Si gnatureSi gnaturedigital signature of form assign digital signature to
field NoneG r cundbs ¥R BHYEPGrrumngieleaion forrack encie pdastiongeisise simpki ofthe syst em
mai nt ai ns ﬂoscﬁﬁdhﬁi}bke&ﬁﬂhﬁ&itm DEbdcRoueBEdN. RS kclectibRis S18Ar&IGHEQR ing @RS Sts sinply
of the nogt r ggg&egé %%%bq?atured in the background field. The selection
is cleared a‘ﬂ'er an ti meout to ensure predictabl e behavior. The
raw digital ink thy@‘mﬂle@hlmhcaew@ylefwreﬁddissetmr@ﬂalme@mphémembqﬁage page
server andoﬁl&all%kngﬁﬁlwllﬂ{ﬂk?&tﬂm&rﬂeﬁg&ﬁrﬁaﬁ sﬁmttetl%tﬂa agﬁ[cgtiom HiQg formis

submitted {1 lication. This allo pplication to I nterrogate
the raw di ‘é? R asw SREWE thefaws%%fﬁlé@‘tshﬂr%t %T’PF‘QF‘ﬁaT‘g%‘f?\‘}‘é‘f%ﬁﬂdﬁcmé@eh as the
conver si oncoofersivanthandviriteredt.cbbts can) ot &mﬁ}ﬂﬂ ;nvf)l@d’hu&)ﬁﬂlﬂ@ﬂveltmﬂ AR h;\{ﬁcahbi{mn

interventi 18 I%; fo th%gpah Icgrp}n r?1(::;11;10 Séaenkﬁc co%ssten(:ﬁ/nﬁeclt(s J\S an eI:tg'l x]on g&l:u;[s

appl i cati on-specific consiste enst o °t he
entire bacRyicdtnterowdegs ofe ffamfcﬁ’rhﬂd@&nat@els elél@‘rﬂgmﬁftkbahmplaat@namthvg field The

appl i cat i Odici@&Bn hé8Ris of the presence of digital ink outside the explicit fields of the form, to route the

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

Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The
process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page instance 830
to which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at
887) a formatted element 83% whose zone 58 the stroke intersects; determining (at 888) whether the
formatted element corresponds to a field element, and if so appending (at 892) the received stroke to
the digital ink of the field value 871, interpreting (at 893) the accumulated digital ink of the field, and
determining (at 894) whether the field is part of a hyperlinked group 866 and if so activating (at 895)
the associated hyperlink; alternatively determining (at 889) whether the formatted element
corresponds to a hyperlink element and if so activating (at 895) the corresponding hyperlink;
alternatively, in the absence of an input field or hyperlink, appending (at 890) the received stroke to
the digital ink of the background field 833; and copying (at 891) the received stroke to the current
selection 826 of the current pen, as mainiained by the registration server.

Figure 38a shows a detailed flowchart of step 893 in the process shown in Figure 38,
where the accumulated digital ink of a field is interpreted according to the type of the field. The

prooess consists of determining (at 896) whether the field is a checkbox and (at 897) whether the
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decide, on the basis of the presence of digital ink outside the explicit
fields of the form to route the formto a human operator, on the
assunption that the user nmay have indicated anendnents to the filled-in
fields outside of those fields. Figure 38 shows a flowhart of the process
of handling pen input relative to a netpage. The process consists of
receiving (at 884) a stroke fromthe pen; identifying (at 885) the page
instance 830 to which the page ID 50 47n the stroke refers; retrieving (at
886) the page description 5; identifying (at 887) a formatted el ement 839
whose zone 58 the stroke intersects; determ ning (at 888) whether the
formatted el enment corresponds to a field elenent, and if so appending (at
892) the rd&gisl weyprsrepipkeedkparkt anéif ot ayiignae (4t BE) ofructvalge Hittelfighd vaietie 871,

i nterpretin@mbdt a&&zmhlgﬁt mwﬁeﬂe@twﬁmg gae;tqﬁbldmlsfsgfmmﬁng{ &8hd) 31 and
| d nke group 866

determnlnéugaf Hépv\hether is_part of

and if so Peicrppupeniestgytythe hﬁlﬁéf %%@B@Prﬁ‘feéﬁﬁlsﬁ%’é FIYehH Rnd aaﬁlaﬂ@sﬁa fyel y
det er m ni nigje {catert8BMnpubradxhie the tﬁhe vzfmr e[m]tnhtevely eét@ﬁﬁﬁhg (a@gmi wEpenEShelds A
hyper | i nk t orres ondi.

hyper | i nk; s‘?én‘iﬂlit%g%lg%&ﬁt\}d&verﬁﬁngﬁ(‘é Ed] nlé% o%‘m re(’f “PPELAE w"ﬁg‘ﬁerl i nk,
appendi ng felrof e apraptigse %@@@PWG’V@I qrf@kle @809 e Hl@ltqﬂslglatualof fhnbontpiits ofhie

backgr oundcokrbsphiiding &3m, aﬁedmr;@@mmm@%s@a%a sehvBCand ﬁ‘s&@kﬁé%&d&%&%ﬁv&@ the

current sel ect:k t he cHrrent en, .as,  mai ntained by t

regi strati % Verf’latmﬁf"glgherc@“%sgﬁ‘ L FRkcationgiod apsiewpe (¢ Guctraeialgensrey 893 in
t he proceste fidomatue N Fi gure 38, where the accunulated digital ink of a
field is i rpr o the type of the field. The process
consi sts oifwget erB .%g&%%%@%‘gs whet her the field is a checkbox and (at
897) whet her theAPFPXMS@@@C?lSGFW%@WblPh(lShﬂG@iF@S@ﬂxts’ﬂa:pemgkmrk and if
SO assi gnldpgra(egadlreag%)lfoamtpagéand/@hu&mtl&t&a@ field value; alternatively

determ ning (at whet her field.is atext field and if so convertlng
(at 900) the di g‘#’f‘ |Se”eﬁﬁ°”i”%f‘“‘igb§ﬁﬁﬂb§r”?‘8§’t‘m°%imﬁaﬁd§%ea Prefepre Grm poqgnand

appr opr i at ¥9raagedtrmabingmd $&F, v eqt forrastatmasshgﬂwmg a @llicd@Qibe coifaendoomvwer t ed
conput er text .t Quokfndlol £! g é%ln‘n?r[ A % 902)

whet her the fﬁag d is a age%gg} are fi (51 %SA#M%%(%%/%‘??%COMQM g%’ 903) t he
digital i rfﬁse%f?mt”ﬁét °§‘P’§ﬁ’§t9  @F 46t @ﬁ@eﬁéﬁmgcoamwﬂw thavy ﬁ@lguﬂqé? .p of the
appropri ate regi atvsialdr@BorSeiny &ids t]i'érc&&fslboﬂélné@ﬁn &%)e ﬁdﬁbh&ltéﬁlm ohgaat ure of
the cont entmsds ecc')[rr%seoncfzorfg esupsglrrxugl ncgrh al SOu W Lh Eti?. Of the
registration server and using tRe enﬁ’ro [ VﬁPWQt"%"yo ‘b R Key

rel ating t@@?ﬁéﬁl@cﬁplﬂe@’}mnﬁsenfgd imomc@mam\the andhastikgnisagiof s 2085) t he

di gi tal 5'(9@@51%@s419md1§tm§nsfhhlﬁ’é trbr/fd &@mlo% gpu%agg Aﬁssree/f% Qﬁmﬁ%ﬁs A page

server co is,a conmand which is handl ed | ocal the page server. It
oper at es CQE?SP%Pd’B% foprp fostmoyand then praduges @y prBFR PRt f‘)ahﬁfé]ie forp, ipstapes vaBr ver
command 9(éldoanesliacanded.0l gt foo sansaommnd pDBBes adrifkplkposiah Ge kmsvore@nmand 909,

a reset f %%Hésg&ﬁiﬁgﬁ&gn l%gtgl'ce SheHlSL fhgrpgnl?ﬂ%ﬁ gu vanextl eaMAL darmtgtg %c%‘ o 19 uplicate page

command 91 gée conma atus co nd 914, a
duplicate Ripied fchthe fe“mﬁﬁaﬁéf@elfgfmwtance

Since a form hyperlink instance contains a transaction 1D, the application has to be

involved in producing a new form instance. A button requesting a new form instance is therefore
typically implemented as a hyperlink.

A duplicate page command produces a printed copy of the corresponding page instance
with the background field value preserved. If the page contains a form or is part of a form, then the
duplicate page command is interpreted as a duplicate form command. A reset page command
produces a printed copy of the corresponding page instance with the background field value
discarded. If the page contains a form or is part of a form, then the reset page command is interpreted
as a reset form command. A get page status command produces a printed report on the status of the

corresponding page instance, including who published it, when it was printed, for whom it was
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reset docunment command 916, or a get docunent status command 917, as shown
in Figure 39. A void formconmand voids the corresponding forminstance. A
duplicate form command voids the correspondi ng forminstance and then
produces an active printed copy of the current form instance with field
val ues preserved. The copy contains the sanme hyperlink transaction IDs as
the original, and so is indistinguishable fromthe original to an
application. A reset formconmand voidg the corresponding forminstance
and then produces an active printed copy of the forminstance with field
val ues di scarded. A get form status command produces a printed report on
the status of the corresponding forminstance, including who published it,
when it warringgrdand delstatisof anxtioms it tontamsor iggritnf ed, and the form status of the
forminstance. S*rﬂ&&rpageﬁ&g%%iaw&?&'réoﬂ‘évéxmﬁp?&&s&ﬁms?dcﬁéd Qint { APRGEtion 1D,

t he appllcatlcin has to be involved in producing a new forminstance. A
but t on rqu?é%‘E‘?‘?f@ a new forminstance is therefore typically inplenented
as a hyperlink. AHuppicaimcqagpliQ@awantklPraneisasva, ﬁl:lld daﬁ;&dreqﬂﬂtyd af the
correspondj 1St an with the back und field Iue reserved | f
t he page c%%%ﬁ?%gga O%%e%r%aﬁksappem?saswﬁ% Hecﬁnar Harcy Eﬁdtex dUpPT Eat e page
command i sPett ErxpPely dawings apd F@Hygfhflempf@r m@wmmmm withhe signgtet agagenied mand

produces abyerstaﬂaaaﬁgr@e%deimgQﬁcegsgﬂ&%ﬁﬂe%fmmgage instance with the
background field val e di scar ded f the page contains a formor is part

of a form then CHEPIEEECTIRHRmEEMPEdaces %prln E9Pp Pithesqrresgendige doswmagnt £ or m
command. Aingete pitgecksiaiduisld caneprarpd. Otihtc Sin@ntpbrtdidsatl; foi@Pakich N t he st at us

of the co Nags n blLi shed | when it
was print e‘f %Jg(ram\ji/ﬁom i V\%@Bﬁ%@’%gﬁrﬂgé %gg}nega HPIR% lc?n? F%“mﬂ{l 26 of any
forms it cbiEhAeramen comgapnreduess a privid Gm@ﬁ@g@nﬁf’@g@m&mcemnapﬁtem witton every
net page i Sbabl@l:b@hd HelPEBaGIser®d. THhd chﬁnedwaﬁthlﬁs%ﬁfommﬁ&l e r&eRBlumetheN a page
e Rl SRRl b o B BB M e S
checkmar k @malptm reedugnaipringA teparppebr i@ of thd ppes@tling éxtmenOndiapedlineldiizgs and
Signat ur e, RRaRRkediwikh b Pk 1 Fhorf %F@pnmeg D MA0BL BAGEORRAN d b

a standard graphic indicating successful Aature verification

dupl i cat e documeHthe@pgiiaya cPrsatice gseéﬁcisii|aﬁee@1&ebg}le@tﬁeqowea@mp¢resspmndu ng
docunent thmgaﬂ@eﬁwbp he b@&&gﬁ@m&ﬁctfoh eltr ilobl 84S pddt EmBmUR the cddmdalie docunent
cont ai ns n_the e _.do nd, du Ilcat es the
forms in the a];skél“rfrsea Ay (t}%a% ap elrfzoélfnp amis(%o ngfﬁfﬁﬁﬁ tﬁ%?é%amﬂsnrté 0P8t Unent
comrand prseldﬁr@etsm@dphmm@dﬂledﬂprgnwﬁp@heer@mmpmdlthgcoohmaxwrxe:@toradnstance with
background fi el da¥lph&fordhSGands: 11c4t£n.gﬁa§ﬁa%&ﬁﬁmem%9faﬁlgth@&m@mp orms, then

t he reset docunent comrand&rese forns I n sane way a ragset form
command dosé‘ge”%“ﬁ%’flelﬂ%%ﬁéﬁwe‘g?ﬁl@@“p Ebﬁﬁwvﬁﬁﬁﬂﬁﬁsé’%elﬁpeﬁ‘ﬂkﬁ%s@@tqdeport on
t he st at uswithfthethfy@rlmpdadrgemp arheh thg) eckoRinf e pagk RSleadd&@and. NCl udi ng

A page server command element is hidden if its “hidden” attribute is set. A hidden

command element does not have an input zone on a page and so cannot be activated directly by a
user, It can, however, be activated via a page server command embedded in a different page, if that
page server command has its “on selected” attribute set.
18 STANDARD FEATURES OF NETPAGES

In the preferred form, each netpage is printed with the netpage logo at the bottom to
indicate that it is a netpage and therefore has interactive properties. The logo also acts as a copy
button. In most cases pressing the logo produces a copy of the page. In the case of a form, the button
produces a copy of the entire form. And in the case of a secure document, such as a ticket or coupon,
the button elicits an explanatory note or advertising page.

The default single-page copy function is handled directly by the relevant netpage page

server. Special copy functions are handled by linking the logo button to an application.
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who published it, when it was printed, for whomit was printed, and the
status of any forns it contains. |If the page server command' s "on sel ected"”
attribute is set, then the command operates on the page identified by the
pen's current selection rather than on the page containing the comand.
This allows a nmenu of page server conmmands to be printed. If the target
page doesn't contain a page .server command el enent for the designated
page server command, then the command 4ss i gnored. An application can
provi de application-specific handling by enbedding the rel evant page
server command el ement in a hyperlinked group. The page server activates
the hyperlink associated wth the hyperlinked group rather than executing
t he page s@fver MSARHR&E SYATEMage server command el ement is hidden if its

"hidden" attributsg, ﬁr@fel%@tembdﬁint}htgﬁlgﬁhtpams z?éh%mﬂtrton%aﬁd %ph@Me% an i nput
so. cannot be activated directly by a user. It can,

zone on a page,.and
however , b@mg i g aqmgle preg ot pmatlon Ying yrand  embedded in a di fferent
page, if that psage $etneetonaetigrand has its "on selected"” attribute set. 1.8

STANDARD FEATUREG, OF -NETP. n the preferred form each netpage is
printed with the netop%}r%%%agfs the bottomto indicate that it is a

net page antl t her &pdwvel bplamedunt er acti ve properties. The logo also acts as a

copy button. | ngdmsdn Saa6smdhessi ng the 1 ogo produces a copy of the page.
In the case of a f%%gk the button produces a copy of the entire form And

in the case of a'“8 gragoridndiec®Ych as a ticket or coupon, the button
elicits an expl amasletpymenoprevides a bickeelital Mindg) op BGeto usbhie netpfeatikemsi ngl e- page
copy function is L . e. ,el.evant. net page page server.
Speci al copy fung??%ﬁéﬁg?gkﬁ%%%k%ﬁa%vg??%ﬁ?%ﬁﬂﬁﬁém?bgo button to an
appl i cati oh. NPX@ycogryiagocqument USER HELP SYSTEM In a preferred enmbodi ment,
the netpage pring@kaHas cipysid@e button | abelled "Hel p*. Wen pressed it
elicits a §ing|eﬂ§F%e of information, including: status of printer
connection’ st at U& B Bt W ehsunabl es  top-level help nenu docunent
function nmenu t éplotupes|fonoiehn peigeateddy wWoplk palising Gl btityn dddeheh @lughingRMpagy OVi des a

Per o el ek S0 s B, SRR RS, JORIR™
print a cl &Hrrrdopg tathon apdirhes it pps sphsequendy sibaitiedasaffors. document

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

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

2 PERSONALIZED PUBLICATION MODEL

In the following description, news is used as a canonical publication example to illustrate
personalization mechanisms in the netpage system. Although news is often used in the limited sense
of newspaper and newsmagazine news, the intended scope in the present context is wider.

In the netpage system, the editorial content and the advertising content of a news
publication are personalized using different mechanisms, The editorial content is personalized
according to the reader’s explicitly stated and implicitly captured interest profile. The advertising
content is personalized according to the reader’s locality and demographic.

241 EDITORIAL PERSONALIZATION
A subscriber can draw on two kinds of news sources: those that deliver news publications,

and those that deliver news streams. While news publications are aggregated and edited by the
NPX024-8G



. A docunment function is initiated by sinply pressing the button and then
touchi ng any page of the docunent. The status of a docunent indicates who
published it and when, to whomit was delivered, and to whom and when it
was subsequently submtted as a form The netpage network directory all ows
the user to navigate the hierarchy of publications and services on the
network. As an alternative, the user can call the netpage network "900"
nunber "yel |l ow pages” and speak to a jfgunan operator. The operator can

| ocate the desired docunent and route it to the user's printer. Depending
on the docunent type, the publisher or the user pays the small "yellow
pages" service fee. The help page is obviously unavailable if the printer

i s unabl e publisher peivs stjepmstape ageregacdeithbrdy a hewspehlishet ¢ryphe spegalizédinemnd t he user can
request r esmipuddi NUR AbliSHON Bhicill) SorREioPh Kaditon N ERRENAL b GRy R %&.&&AT' ON MODEL

In the follow ng description, news is used as a canoni cal cation
exanpl e to li'ﬂleltl spegma can Bemany dod Yagod: 4 GHY ERHERdToTha npvE serhiee: ﬁ%af'tﬁ%{'g‘éll’s%/st em

Al t hough nigswmndesiriet’s @intiseferdrs btllven bdart] drétd r&@d's 6wn ©hainews paper and
newsmagazi ne ne present. cont is wider. In
t he net page sys?@ﬁ?kgﬁﬁp é£¥ ?ggﬁrﬁﬁg? ?mﬁﬁﬁ §eq aver |§¢ﬁ%m%%ntent of a
news publ V& e pegesediopefmadinkinpwssticans. |3¥@mdllﬁa‘@aemgam@hhhwc$rﬂw The

editorial féﬁr&ttﬁ@&fdeﬁsﬁé‘din%@éﬁs%{eﬂ dirdhily 3@e Lalir NEE st9crid)Ble tERARE kdvaugRhi Citly
stated and inplic l‘¥6‘ﬁ LLded interest profile. The advertising content
et e

i s persond*fZ&E & STFEUYEGEl s | ocal ity and dempgraphic. 2.1
EDI TORI AL PERSONALd sZﬂhTrllE@\buﬂdsSMMdemer yatledtifigote Omdradntiibutidgne®t news
sour ces:  thggeidnats ds Qe For iR U PR PlRenif ] NOSE ée%%}n figut ver nevs

streans. e news ations are aggregate
NPX024- SG ‘@eﬂdﬁ%th?fgﬁ@? Sma*f‘éxﬁigspsaer Shresriens Bemlpgrob g bueckold typiprdly ewssethqwews

publ i sher @fferdyin@re&PRE kadtkd @@aecﬁ@vﬁﬂerﬁ%ﬂﬁﬁl@ﬁcﬁﬁons MNaVign Ridbhi-mattRNs typical ly
whil e news streans

correspond to traditional n ﬁ@; ers, %@ newsmagazi nes

can be many and variedva L gRiopEL Y eftf'ff’ﬁ‘f‘ FIURES S8e §TCHYS a9 a1 t oon
strip, a darhserhmrsmnetr@reé@ Tl daityrsectignsfapdilaticfran DelNee Yotk Thoeapaline,dsr t he
reader’ s OMRngs m@lh&e“P;é@@nQﬁLsgaﬂﬁuoﬂ&i’bLiuféﬂaﬁt'io% 8 u\é&f ’ ‘% RROE 3l Ging”

publ i cation of edi ted S ublications as we e aggregatl%h of
mul tipl e nefrndeeyeaps’ SPCBS? - e of figilabls ecctigpy iserpaific E?r? palﬂﬁa%ﬁ&@th@ Hefault

formatti ngulkt news streans selected directly by the reader, the server is

abl e to place adyeger n es Lover V\/m it otherwi se h no
editori al contro?(ifer%aﬁercmg%%%drl ur §b3é1°r€(’?alg|° ¢ qﬁ%%afhwa’fg}nécti ng one

Or nore coWRRy 1ywbsr néﬂewemamw@btom@mﬂp@ meght ergckated @a’e -nigndfreekssonal i zed

version ofanﬁ&ﬁdamenﬂt@efs@@ﬂb bt DS RbrinY n&-IHhABS AL el PheR-gpd  bound
t oget her |£& glngle newspaper. The various nenbers of a household
typically E?@@ their different interests and tastes by sel ecting

di fferent daily PulbicheatdnphsSreaiachptidnelly spadSieOiisizé, Bithet dd@iMtively (c.g. short,

medium, or long), or numerically (i.c. as a limit on its number of pages), and the desired proportion of

-y

advertising, either qualitatively (e.g. high, normal, low, none), or numerically (i.e. as a percentage).

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

An article may also be written (or edited} in different versions to match the expected
sophistication of the reader, for example to provide children’s and adults’ versions. The appropriate
version is selected according to the reader’s age. The reader can specify a “reading age” which takes
precedence over their biological age.

The articles which make up each section are selected and prioritized by the editors, and
each is assigned a useful lifetime. By default they are delivered to all relevant subscribers, in priority

order, subject to space consiraints in the subscribers’ editions.
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For each publication, the reader optionally selects specific sections. Sone
sections appear daily, while others appear weekly. The daily sections

avai l abl e from The New York Tines online, for exanple, include "Page One
Plus", "National", "lInternational™, "Opinion", "Business", "Arts/Living",
"Technol ogy", and "Sports". The set of avail able sections is specific to a
publication, as is the default subset. The reader can extend the daily
newspaper by creating custom sections,sjeach one drawi ng on any nunber of
news streans. Custom sections mght be created for e-mail and friends’
announcenents ("Personal "), or for nonitoring news feeds for specific
topics ("Alerts" or "dippings"). For each section, the reader optionally
specifies its si Hesectiohsvihene itgurabripriatei thereader nay gptiogdily etable cotlabhirating filerind. ong) , or
numer i cal | ynid th@n ap@l&d% ethlc[H‘. gvmgfha{reta%uﬁﬁ%??ﬁongflfelﬂﬁeggeﬁi art1999h1£hhﬁalgi§ssf'o ed

proportlonﬁ ﬁz i sin i ther ativel g normal , | ow,
none) ® ?Pﬁfaf“@é‘ tFRp8§Pr ted‘éi’éh’&“nﬁé‘t‘ By g end °fq’ﬁ@““r1% }&Fé’t““‘élF &6 PBYEF onal | y
expresses @ epiyelicire ¢ng dikkdTandx dishltedd, nRKIADIE Mo:@ fikehyBdt tetdersafill baleEB rad the @ SMAI |
nunber of | pnger articles. Each article is ideally witten (or edited) in
bot h short and long forms to support this preference. An article may al so
be witten (or editckyyitihighpripritisy amd shogdifetinesriee thepeformtifsttively eonsistgnaic t ed

sophi st i cadsicRihl Rhdide9 the 8ARRMNI FOIeiRXAMLG: L RvaR MMk EesChi | dren's and adul ts'
riate versjon is selected according to the reader's

versions. The ap

age. The reader %[i“rigagﬁré)g'i“?’ﬁuyépmﬁﬁéwrﬁﬁhpéﬁ@eto’(nﬁfh&‘ﬁl“?]%ﬁi‘é‘%y cgrdeced@rice over

t hei r bi ol @grisabe),ag@umeridaidy. anghséreﬂapWﬁaﬂdsr lmieehemﬁesﬁaaﬁke$ﬁﬁmatMgaﬁ@gse! ected
T O R O o ey
subj ect t doSaeere Bgbvdamaely. 4 At sw@s@rfﬁ%@w beexuplﬁchcfpfshffemn%m SG 31 In
sections whewekit is appropriate, the reader may optionally enable

col l aborative fi higis. i.,ed to articles which have a
sufficiently | onléﬁelreafiergalls?r%pj[‘mﬁiﬁ??e"étﬁeff°81°%‘§)fp "c!‘ff‘ GEFEF RS S¢Er 2881 abor at i ve
filtering mwlifigs thepreditissiatsigngddly i gdibost t ons at t he end of the article. The

buttons can proVipgl&pe.dbrRasM %ﬁﬁ’c&rﬁe@ dufecllo fdec!s‘ﬂj?efﬁ" maki ng
it more likely that pereeaders S/{A fher to rate uf‘ll Qﬂ;ﬁ:.l %eis(gairb%l cles with
hi gh pri or‘}el‘YeEQ Thp epadepetipnafly %Pé%lﬁ%grefa%w{%éw@r igpgss @vrsmel@f impess gr koK der ed
essenti al theabhbsigr ¢ of iRged dinbt@édiced 1hbn @hdResdRly by i QckdlaDloN® Shalify@l.LMant

subscri ber, eade tlonaII specifies a serendipity factor, either
qualitati vgﬁver;r?‘ﬁm{onm ﬁl(%regarcom?ressxgd prise nme), or nunerically. A hi gh
serendi pi ty fact &tadlabaldevsl Iﬂlh@adetmeﬂsﬂwmv Qerities dfes. tatsohd mopetigrvalng are

col | abor atlbdéﬁzeﬁ iThis §Fb1RG speé@mg%etﬁ@&he&e ﬂ@d@ﬁai ol ILenI;EDé ﬁcal lidk St aﬁcﬂﬁ&e the

correspontj %sectlon will be filled to the reader F)em fled capacity. A
di fferent 'SEPRAYRNCEFR0: B woether the logaliagtion soagst pigp ”Eﬂ'l“?‘i‘s@ 1Y anggitionof

These preferences are derived from the reader’s locality by default.

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

* The language in which a news publication is published, and its corresponding text
encoding, is a property of the publication and not a preference expressed by the user. However, the
netpage system can be configured to provide automatic translation services in various guises,

22 ADVERTISING LOCALIZATION AND TARGETING

The personalization of the editorial content directly affects the advertising content,
because advertising is typically placed to exploit the editorial context, Travel ads, for example, are
more likely to appear in a travel section than elsewhere. The value of the editorial content to an
advertiser (and therefore to the publisher) lies in its ability to attract large numbers of readers with the
right demographics,
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the week. The reader also optionally specifies topics of particular
interest wwthin a section, and this nodifies the priorities assigned by
the editors. The speed of the reader's Internet connection affects the
gquality at which inmages can be delivered. The reader optionally specifies
a preference for fewer inmages or snmaller images or both. If the nunber or
size of images is not reduced, then inmages nmay be delivered at | ower
quality (i.e. at lower resolution or #ith greater conpression). At a

gl obal level, the reader specifies how quantities, dates, tines and
nonetary values are localized. This involves specifying whether units are
inperial or nmetric, a local timezone and tine format, and a | ocal
currency, and whé&ffbrtive advrgtising Salorelan the hassoflgiadty anf dempgraphicu Lecalims| at i on or

annot at i ondetex&n@%xiaﬁ@to%ﬁaﬁﬁ%era&@ rélfifels Y& Jark bRl P Ritefe GEHR bongernsOC I T LY DY
default. To reduce reading difficulties caused by poor eyesight, the reader

opt i onal | y*¥5iaes itpthe lgcal ‘Q’FDH'H%HY abdreé‘f’%ﬁl’fé)ef"ﬁ?apém’f %?Feﬂ’é‘Pe %ﬁ?"é% o5t P9n. Bot h
text and |mﬁga@mamemsemkeﬁdﬁ@aﬁmdpm@hy, and | ess |nfornat|on is

acco mTD d at ed on ?%l%@ C}R\Ql%ﬁer 5 I q HI' O?Eﬁ rgc?uc IS ad&enl.ismg sp%ce a muR U(PIIL Illg:lgl’} on I S

publ i shed, and i rrespon y of the
publ i cat i ofrtgrdeterpéed W%l@?l@p@q@ eeoewpln‘e@smke Jie Stzhef iy see@ershbbméqrs,hipt he

net page sygingprhghatt amh@c&%galrgqoﬁgglgtgrga{,&g@n e automatic translation services
in various guises. ADVERTI SI NG LOCAL| ZATI ON AND TARGETI NG The

personal i zati on OFDG KR8 SISEBy Depetragnblisation s fmputsthegapraciptipmuiy er t i si ng
cont ent, bma@m&ﬂaaﬂﬁemﬁh&mm@smamhy@mﬂﬂméymﬁbﬁmﬁﬂsﬁmm&mmiﬁhm;ﬂhe editorial

cont ext. Te(c@o 1 t% }mﬁlcatfo% gﬁ%étgé%{ C%Vera%g %%e sLTREE ds rfe{dlér% the S1Z ao? Q Q{eadep ] a travel

section than ere. he e ori con
adver t i serscfighelifnepdirere spdverives potsrtiontves jach redsr Sldnm?af@hl&bl lity to attract

| ar ge nunbers of M&ﬁﬂ@ﬂé&l \Mﬁhuﬂertr&&a thd r@l@ﬁge Qﬁféﬁgﬂ&@ Iﬂie‘ﬁ@vert:@né:) %&340 peG 32
n the basis denpgr aphi cs.

Effective rt|5|n
Cocal 1ty Gova el Sul wRos i ners obhp br blopmrribo k inbePEpaia: o and
parti cul arbeispitl erclsdr & idmde @vacerns  associ ated with the | ocal connunlty and

envi ronment . Derpgrcanhicc (5L e Blag A5ERAL Kk SLAA Ry BRMRI £GgUPALT ONS as

wel | as likely spending patterns news pu I sher tabl e
product i s2d¥ Wi indiyidudl Fradess’ pages randpiply regeiviag 189 @msem@mﬂowdmserrom ned by

t he publ i cabhe bvealggagiap bt frop@titaloigtce sdiNB efdhZ@ciferi t S readership, its
readership deno I CS bl e. for advert|S|ng I n

t he net page systE%% ﬁ%S%mFaﬂm“agmg?g%g E%‘@%FV%?‘%@W?@F@ 't he appr oxi mat e
mul ti- di nisfesaberednd smllz@uomsalg riubftrq:fm’atalsgﬂhesnvgasllcefalbd: o tgaddertisinsipmg. space on a

per-section basi ﬁeca&s@&rgagamﬁwand @&gfamh ark Hﬁa@%@ﬁ@&hﬁd} napag@a%ﬁ@dam c
coverage, the sectiqgn's readership, the size of each reéader
servers, an advertising aggregator can provide arbitrarily broad coverage of both geography and

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

it is worth noting that ad placement in a netpage publication can be more complex than ad
placement in the publication’s traditional counterpart, because the publication’s advertising space is
more complex. While ignoring the full complexities of negotiations between advertisers, advertising
aggregators and publishers, the preferred form of the netpage system provides some automated
support for these negotiations, including support for automated auctions of advertising space.
Automation is particularly desirable for the placement of advertisements which generate small

amounts of income, such as small or highly localized advertisements,
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section edition, each reader's advertising proportion, and each reader's
denographic. In conparison with other nedia, the netpage systemallows the
advertising space to be defined in greater detail, and allows snaller
pieces of it to be sold separately. It therefore allows it to be sold at
closer to its true value. For exanple, the sane advertising "slot" can be
sold in varying proportions to several advertisers, wth individual
readers' pages randomy receiving the gadverti senment of one advertiser or
anot her, overall preserving the proportion of space sold to each
advertiser. The netpage systemall ows advertising to be linked directly to
detailed product information and online purchasing. It therefore raises
the intrinsic values Rifcenchichaghpoeregdtisich the sgpmapator caBacandealitphe slomademanat i on and

| ocal i zat i gia r&b@s EMeﬁﬁjgeQ&lgeQ@pbbrfe?dohaﬁnéw thD SR GGG BHIP Ik Qcﬂ;lalc%nﬁﬁlrtﬁ/ ers, an
adverti si n%ﬁlf’% @%@t or. can provide arbitrarily broad coverage of th

geogr aphy d?ﬂﬁﬁpﬂ?ﬂmTN@mEHH§ﬁﬂﬁﬁﬁwmﬂP§5@6?%68??6%“#%Seff|C|ent
because i t pirenadigtdoniaiation, it pltksthavalke@st aiéertiiBiicats froi0 b n@ffeatstve. f or publishers
to deal %g advgﬁgéﬁhﬂgﬁgggregators than to directly capture adverti sing.
Even though the advertising aggregator is taking a proportion of

adverti si ng3fteveliermatignFilieiags nay find the change profit-neutral because
of the greater efrﬁé[ﬁ;&s@m&umofﬁa@&ﬁgﬁk}ﬁﬂhcﬂ&@mﬁ&\é@mss%m&téf&ger @&é%@r act s
as an inter et ween advertisers and publishers, and may place the
samne adve?gﬁ tof NP i pl e publications. It is worth noting that ad

pl acenent +n a nabpagec pmhhmﬁaklon can be nore conplex than ad pl acenent
in the publicatigps traditional counterpart, because the publication's
advertising space I's nore gonp ex. While ignoring the full conplexities of
negoti ati ohs bet #&esidgeberti sers, advertising aggregators and publishers,
the prefer¢ed fO@HkQ&mﬁﬂgk@ﬁkpage system provi des sone autonated support
for these negoti ions i.ncl udi n ort faor automated auctions of
advertising spacg %\?I’Pl@’f&‘l‘?fﬁﬁ“qhgaﬁ%‘f’B’Pﬁﬂ@&?ﬁ‘ﬁmﬂ‘b%‘i‘%@ésqﬁ? the pl acenent
of advertie&mmhﬁgnmhnmhmgememamﬂbsmahmwmmﬂmwmﬁﬁmmﬁmm@ﬁ@ﬂe such as small or
hi ghly 1 ocal i zed \adiy65:hd.e SRER Seriof otSIR AT L ) seofg' B Mws N8R Reen

negot i at ed, the aggregator captures an vertlsenenf

records itisgwRdge %ﬁé%?ﬁaﬂm§éﬂvﬁﬁmﬁE@FP@B%@ﬁﬂhﬁ@%&ﬂmmﬁ@ﬂywwlA@wgﬁ-records

the ad pl aeeamabenenis i h@maﬁl@g QM@Hcombxﬁtﬂ@ﬁlt@kl@bdcﬁameg&déﬁ{/U peRER t he
net page 0] Catl n seévver ays .qut each ser uﬁﬁé{)ersonal | zedy blicati on,

it picks t‘ﬁ‘lb icaagn s QOB SR AENPEC PROIR R drsRiete "a“t%fé?f\? 2.3 USER

evant
PROFI LES sthc:itldnnthm tikelyom bendre ercilapetFbm thieaesonedkibzaibiron tokampews and ot her

publi cat | ofB1idafdnluBe b@RecR Mo SPRbLTRA o AfterthS FhHARGE 2hd LoubRe@hlid 1Rl Af OF mati on,
i ncl udi ng: ubl i cation custom zati ons
want to present its users’ collaborative filtering vectors as part of the value of its brand, not to be

found elsewhere. Collaborative filtering vectors are therefore also maintained by the relevant netpage
publication server,

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

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

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

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

ZIP or ZIP+4 Code.
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col | aborative filtering vectors contact details presentation preferences
The custom zation of a publication is typically publication-specific, and
so the custom zation information is maintained by the rel evant netpage
publication server. A collaborative filtering vector consists of the user's
ratings of a nunmber of news itens. It is used to correlate different

users' interests for the purposes of nmaking recommendati ons. Although

there are benefits to maintaining a sifagle collaborative filtering vector

i ndependently of any particular publication, there are two reasons why it
is nore practical to maintain a separate vector for each publication

there is likely to be nore overlap between the vectors of subscribers to

t he same publ i c&edhoserivha prifetapeleaion hosider afd agpliggion isl®izsedtity ok fnfgee ent
publicati Of(l@ntxﬁa'nﬂd fhe RtRULL CRLHRA shiSer blattBlnY thL félauéﬂ@ﬂﬁs bEtheeB TRmEN tshok:vh users’
coIIaboratlve ter| vectors as part of the value I'ts bran not to
be found EE¥ "‘Eﬁgﬁ“t B sreisratigurumopee phligheyis @ erseid kélfi af applisplispor e al so
naintainedmby¢ihﬁddﬁbﬂ%ﬁmmaﬁﬁhﬂﬂ@ﬁofﬂ@bhhﬁﬁtIOn server. Contact details,

i ncl udi ng nane, ddr e S r tele hone
numbers, are glo%(w%gy ﬁg?ﬁ emmm“ﬁdgﬁgan1ﬁ¥bmmsga%ﬁﬂﬂaaﬁg? ?%ﬁﬁstratlon
server. Prébéﬁmawmbﬁ0b$€$@m@nt@@huwhb$mﬂmﬁghhﬂugewf@ﬂ%quammmmmegmddates and

times, ar epdbh&sﬁcms &edelgérahﬁldeﬁmdwm ﬂage@t;m og g%n;ahc?ar§@c§gerégg%'ﬂew %rt he user:
[ i | | us S

Iocallzatl avertlsm [ies on

contact d e'?“e’fi“ﬁ’s“'hm WWufeats f‘}tFéa"f“Er Thessrirg esps ekt f""ﬂ%?‘ﬁb*h?’%"l‘ ?Sé@aﬁ’h‘thﬁ%zﬁé onal

i nf or mat i ot psutchthasertakulgiinii. Atphblisigeduderor retiad th B of aSipatitiSar plidke WIE,

prof essi onmstgq%g(ﬁgelsglgm%mg%%%g| ve derivatives such as age range and

i ncome range ose users 0 choose to reveal personal information for
advertising pur pdgesa usersabscribpf 89 reertrikiiqation 8GYathapvklisherdOhij.c. mprdicatien evant

net page r eghsder 803h @ RutSoibedes rm{ 10 a%ﬂ%@ﬁ&%ﬂt@%tﬁ@tseﬁ%ﬁﬂt pribfeprERL I on,
adverti SI ng..can be tar‘%ﬂlt(%d on .t of the denopgraphic assom ated with

the user' s™MBugcaA tcf‘gym’ﬂi3 ﬁer hs“ﬁ“%ﬁ&’f’fwﬁ?é‘?’alpﬁ‘éﬁ - B3 £ PR

appl i cat i onsgribviodeinglawser. Hp pet is attioord icusasgitgnedrintsthavint prniegue

identifier regi stration server nmaintains the rel ationshi ps
bet ween th%%@ﬂ%gaﬁgﬁgi&gﬁgﬁ%ﬁ gures 21, 22, 23 and 24. For registration

pur poses, a publ iTapep I i usgd ioplosae & correrngndie uggs piofile apingined byeputiosr . and a
publ i cat i Odttpage rékisHRLE katter, kia M@ DO iRAPLsuA aky, ON. Each user 800 may be

aut hori zed to usg an each pr.int al | ow

any nunber of uséer's tt%mﬂgs?e%sé ‘fa“{’%%bﬂnﬁgg’rp"ﬂté’g gméc“]ﬁbrfeg’a%fé’f”éfﬂ %OYS’P'F nter (at
66), to whWetpaperidodipezidocupertl dngattirohdiriag Weldebvising roeh clayenibafaurinted onahi | st

pages pri n&@gm@@ng&g@#gte@re delivered to the printer through which the

user is interacti he server keeps track of which publishers a user has
aut hori zed he netpage system can collect, on behalf of a printer provider, fees and commissions on

income earned through publications printed on the provider’s printers. Such income can include
advertising fees, click-through fees, e-commerce commissions, and transaction fees. If the printer is
owned by the user, then the user is the printer provider.

Each user also has a netpage account 820 which is used to accumulate micro-debits and
credits (such as those described in the preceding paragraph); contact details 815, including name,
address and telephone numbers; global preferences 816, including privacy, delivery and localization
settings; any number of biometric records 817, containing the user’s encoded signature 8§18,
fingerprint 819 etc; a handwriting model 819 antomatically maintained by the system; and SET
payment card accounts 821 with which e-commerce payments can be made.

232 Favorites List

A netpage user can maintain a lst 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 preferrred embodiment of which is shown in the class diagram in Figure
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to print to the user's default printer. A publisher does not record the ID
of any particular printer, but instead resolves the ID when it is

requi red. When a user subscribes 808 to a publication 807, the publisher
806 (i.e. application provider 803) is authorized to print to a specified
printer or the user's default printer. This authorization can be revoked
at any tine by the user. Each user may have several pens 801, but a pen is
specific to a single user. If a user i authorized to use a particular
printer, then that printer recognizes any of the user's pens. The pen ID
is used to locate the corresponding user profile maintained by a particular
net page registration server, via the DNS in the usual way. A Wb term na
809 can betauthorized to print on a particular netpage printer, allow ng
Vb pages s8¢ newHpagg Liecunent s encountered during Wb browsing to be
conveniently printed on 'the nearest netpage printer. The netpage system

can collect, on DBBHXf§m geintansahisiprdist 439 B’W"‘ﬂle‘fsef soghalf, capieinipglipli €si ons on
i ncone ear dwetnenisEo. Ugiesspd Y] the@ad: & nﬁmgh 1P RephRCyseh. Tt he)rg}éﬁiﬂ:\d afefatcSordefel B§er s. Such

i ncone canaﬁrg}géggﬁ od%gver %laungm §F falﬁldcgr ”1}{ h fees e- comrer ce
r rin

conmi ssi ons ansac Ion Tees. ovvned by the user,
then the u%ér i sINTH&IGENT PAGELAYRWYi der. Each user aI so has a net page account

820 which is Used'hétﬁtp@g%EJthaﬁérv@a%foﬁatgagfllﬁﬁoﬁﬂlgpaggéfc@gécﬂﬁel(ssucrl as those
described in %’P E‘Sﬁcedl ng paragrap 1’; cont'act detalls 815, including nane,
addr ess anFPEIES %““Pfh‘??ﬁ‘é‘?@°n‘@'r58‘iﬁlﬁ? - Sfney ‘é?f&%e@i‘ﬁmtﬁ%?@ﬂfoﬁg%rl vacy,
del i very ameformmaiad deda@kle ey SEjilickdi@She pagb)befohemeﬂmﬂ&l chit@et ri c recor ds 817,
containing the u 1S i ture 818 i rint, 819 etc;

handwri ti ng mde?ﬁ%afgnﬁﬂlg%qg |%é§ f&gcgrrlgl nt al ér‘lie‘aél“ﬁ %msgyad‘femsmgra & SET
payment catidndiiddielpages Wi thedertion, b @hadéayewhiswt@eﬂmbyh@nﬂée damithoes made. 2. 3. 2
Favorites dghﬁgﬁueé\tdménm%o%%ﬁé cl&salp tiEAed#drad Ad ﬁivéﬂls‘ﬂg c%t Qch oo VRS hds€S”
Ilnkstogfs ?ﬁs {;l g ge network. The list is

mai nt ai nedby° 8’“5‘/{%’8 X Fplicgtion agratpsy of als?e‘“ia]sfe"’t'}}’?jﬁ’rﬁoite’ﬂmﬁ‘éf a

hi er ar chy Iodiﬁnrécdpders 924, a pref errred enbodi rrent of which is shown in the
class di agraml%@&%@n&@%@%&é@ﬁ sélmqlud%% @%&&%&X b &t,dhe system

mai ntains a history |1 st on each user cont al i |ng links to
docunent s £4phics. e kidoyt g55prdingdo rsigns apsthetisups- the net page system It is

organi zed as a d@hiean@t potetillinblidle the sdeddbeftadsBth&RRAGH BRAkoaf coltflitch 1s shown
NT PAGE LAYOUT The net page

EE U O I e
section size preference. The section size preference can, however, be matched on average over time,
allowing significant day-to-day variations.

2.5 DOCUMENT FORMAT

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

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

A text object contains fully-formatted text represented in the Extensible Markup Language
(XML) using the Extensible Stylesheet Langnage (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 in the JPEG 2000 wavelet-based compressed image

format. A graphic object encodes a 2D graphic in Scalable Vector Graphics (SVG) format.
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personal i zed publication on a section-by-section basis. Since nost
advertisenents are in the formof pre-formatted rectangles, they are

pl aced on the page before the editorial content. The advertising ratio for
a section can be achieved with wildly varying advertising ratios on

i ndi vi dual pages wthin the section, and the ad | ayout algorithmexploits
this. The algorithmis configured to attenpt to co-locate closely tied
editorial and advertising content, sucfy as placing ads for roofing
material specifically within the publication because of a special feature
on do-it-yourself roofing repairs, The editorial content selected for the
user, including text and associ ated i nages and graphics, is then laid out
accordi ng to var iTbaigyoatiesdifvetsists of adeds of flived igngd anderighoisss, lidkadtrtkdvng t he
sel ect! On Gfeo@ifn@i\ohilti 16 S48 Gbk Wpcluicil bl il £ BOLAN govc 3! De 11 erated
once the | ayout has converged, to attenpt to nore c osea'y achi eve the
user's st a‘f’%‘iﬂmarlé B8PS e lyaut gbigqtereHEmanahia Tabke: Thifasshizess peasfrastence can,
however, b@miwbduaivedoQficRueiisaBaion Yl sikdgfe, al | ow ng significant day-to- day
variations. 2.5 DOCUMENT FORVAT Once the docunent is laid out, it is
encoded for efficient distribution and persistent storage on the netpage
net wor k. ‘I‘Fﬂii’lﬁf.ﬁfMPﬂ;gedﬂYCiU@:bﬁnqty nechani smis the separation of information
speci fic tRAudT MO Rwribe! S €dr tT onegmppformati on shared between

mul tiple ysers' ediftions. The specific intormatipn consists of the page

| ayout . THeP®Har ed i nf or nati on consi litked@bieche opj ects to which the page

| ayout r g8, | NCP&EtioRT T Mages, grapnl CS, and pieces of text. A text

obj ect contains fuljy—formatted-text in the Extensible Markup
Language [( XM.) US|W&'9FHQE’MenS| bl e"@ P®heet Janguage (XSL). XSL

provi des pEmphise cdmsﬂtmh over text Hormatting ijpdependently of the region
into which the text Y et—whi i s—case i s being provided by
the layoutl _The te thg'b,g% éié‘%nt ai nsi_enbedded | ahguage codes to enable

aut onat i c [Textfans| at[Textflowddd enbedded hyphenation| hints to aid with

par agr aph [f or mat t i NgyreAN | MAQE OD] eci encodes an| i mage in the JPEG 2000

wavel et - bgsed conpr S—S-sed—wWaL._A_gx_a.pm_c obj ect encodes a 2D
graphi ¢ i1 Scal abl §°RHOBRIGPI RSN s ((MVEPLf or mat|  NPX024- SG 36 The | ayout

i tsel f cornsypstisk of [Bypseri es of placed 1 mage and [graphi ¢ objects, |inked
textflow |objects thraugh—whieh—textobjeets—How, hyperlinks and input
fields as|descri bed_above, and watdrmark regions. These | ayout objects are
summari zed i n Tabl eA®licafiprelD, agout uses a conpact|{ format suitable for
efficient @hgtTi DUTHPE and Storage. (fabfe 3 - mnetpage | ayout objects Layout

Meaning _

Zone 5

Watermark |[Zone -

26 DOCUMENT DISTRIBUTION

As described above, for purposes of efficient distribution and persistent storage on the
netpage network, a user-specific page layout is separated from the shared objects to which it refers.

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

The server computes a set of optimized subsets of the shared content and creates a
multicast channel for each subset, and then tags each user-specific layout with the names of the
multicast channels which will carry the shared content used by that layout. The server then pointcasts

each user’s layouts to that user’s printer via the appropriate page server, and when the pointcasting is
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AttributeFormat of objectlinked object InmagePosition |Inmage object |DPEG
2000 G aphi cPosition G aphic object 1DSVG extil owextfEow I D Zone Opti onal
text object |IDM.IXSL HyperlinkType- Zone Application ID, etc. FieldType
Meani ng Zone Wat er mar kone- 2.6 DOCUMENT DI STRI BUTI ON As descri bed above,
for purposes of efficient distribution and persistent storage on the

net page network, a user-specific page |layout is separated fromthe shared
objects to which it refers. Wen a sufscribed publication is ready to be
di stributed, the netpage publication server allocates, with the help of the
net page |1 D server 12, a unique ID for each page, page instance, docunent,
and docunent instance. The server conputes a set of optim zed subsets of

t he shar edcogphsteentitiandhohasd @giom on thedptdiltd shanehakivetecd i igagiicasikasiet , and
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I.C

channel s carry the shared content used The
server t heWYPBtHh ek Bese seepapd H%‘E‘F'eﬁraft&%h‘ﬂ%m?%caf‘ﬁ%?@mh@@ﬁ Oﬁecﬁﬁi’f?ﬁeéfo via the
appr opr i at &y ipage l&sens Tlie,pagRdvadeRiskhE apbivOhER& e fhgd ByNPXQ24nEG 37

conpl ete, pulticasts the shared content on the specified channels. After
recei ving |ts poi ntcast, each page server and printer subscribes to the
mul ti cast channeIO!;WesirI*e}etr‘alfhr-ﬁlserdﬂeleri llee ohiggpeto Whigloitstrege [Dawts mr, thaerinterud-t | cast s,

each page c&é‘a&\!@leﬁﬁiwopﬁraie&lﬁa%utﬁﬂh%@ﬁét&zés aQJTalr_ﬂlQ?t mul ticast streanms those
obj ects referred its | ayout gﬁeservers ersistently
oy fﬁ

archive the recei r} HPPEY &9 ‘ES %?fﬂtcéﬂ’fﬁ‘rsééges {hamthey capbedeliversdi nt er has
recei ved ahdsurbitgen quiagee aieschip@geddriodiedivhith inR@agethd Byraddlpasehafafze oftiethl | Nnter re-

400KB. The printer can therefore hold in excess of 100 such pages in its internal 64MB memory,
allowing for temporary buffers etc. The printer prints at a rate of one page per second. This is
equivalent to 400KB or about 3Mbit of page data per second, which is similar to the highest expected
rate of page data delivery over a broadband network.

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

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

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

2.7 ON-DEMAND DOGUMENTS

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

When a non-netpage document is requested on demand, it is not personalized, and it is
delivered via a designated netpage formatting server which reformats it as a netpage document. A
netpage formatting server is a special instance of a netpage publication server. The netpage formatting
server has knowledge of various Internet document formats, including Adobe’s Portable Document
Format (PDF), and Hypertext Markup Language (HTML). In the case of HTML, it can make use of
the higher resolution of the printed page to present Web pages in a multi-column format, with a table
of contents. It can automatically include all Web pages directly linked to the requested page. The user

can tune this behavior via a preference.
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creates the fully-popul ated | ayout and then rasterizes and prints it. Under
normal circunstances, the printer prints pages faster than they can be
delivered. Assunming a quarter of each page is covered with imges, the
average page has a size of less than 400KB. The printer can therefore hold
in excess of 100 such pages in its internal 64MB nenory, allow ng for
tenporary buffers etc. The printer prints at a rate of one page per second.
This is equivalent to 400KB or about 3Mbit of page data per second, which
is simlar to the highest expected rate of page data delivery over a

br oadband networ k. Even under abnormal circunstances, such as when the
printer runs out of paper, it is likely that the user will be able to

repl eni sh t he papbsnetagyfbrpathiefsove ntakee stprdand nepdgsbeh O, palyding mteastivity St or age
capact ty | sagahalisd ediisoldneAhternds odhiiGun B Phibind L ELRAmAEREY does il

up, then the printer w be unabl e make use o mul t1cast when it
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submi t r eqand ides khorledzeoftlnbhRasisom AhaVebaereks t i cal nunber of requests is
received oy a ti fry Occurs, the server re-nulticasts the corresponding
shared objects. ce a docunment is printed, a printer can produce an exact
duplicate &1 anyCRYRfEGRAPHYretrieving its page |ayouts and contents fromthe
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a non- net p‘ggﬁ,\og ument is requested on demand, it is not personalized, and
it is delivered via a desi gnat ed netpage formatti ng server which reformats
it as a netpage Hestkynortogarhpeltsprfiacd o pnemmetrigertazieely, isss the sspacy @l
instance Oducpt R RAYR 2 ARk CRo lpAesSAMME fo- exchiife RESRAG R R TR §9 server

has know edge . of jvarious I nt ernet docunent formats, including Adobe's
Portabl e DS Fithanee et ¥PDF) , and Hypertext Markup Language (HTM.). In
t he case of HTM Publit-keyarnypiogbky, ke reGired b heasthidiercrypegaphylk@fvof the printed

page to prgsent, I ahids f or mat vm'tnpessg t abl of

contents. eﬁljt canygggg%g?lﬁ%%}rgmﬁ% &ug)gggfé{m\% 36’35‘8%”& rec%ﬁeilm ?erﬁiked to the

request ed ysagene kprran prdwle deqrypted pinpcthe difeskely v of thase Keyels emublisbedeyigle.
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including interactivit nd persi.stence, avail able on any Internet
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di fferent lkdpdbwsewt paftes smabsutly exvhdned thestalxe witbdupigidaydigiinéxelangendectdiynet page
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key pair. _

Public-key cryptography can be used to create a digital signature. The holder of the private
key can create 2 known hash of a message and then encrypt the hash using the private key. Anyone
can then verify that the encrypted hash constitutes the “signature” of the holder of the private key with
respect to that particular message by decrypting the encrypted hash using the public key and verifying
the hash against the message. If the signature is appended to the message, then the recipient of the
message can verify both that the message is genuine and that it has not been altered in transit.

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

high degree of certainty that it is genuine. They just have to verify that the certificate has indeed been
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3.1 CRYPTOGRAPHY Cryptography is used to protect sensitive information,
both in storage and in transit, and to authenticate parties to a
transaction. There are two cl asses of cryptography in w despread use:
secret- key cryptography and public-key cryptography. The net page network
uses both classes of cryptography. Secret-key cryptography, also referred
to as symmetric cryptography, uses the sane key to encrypt and decrypt a
nmessage. Two parties wishing to exchange nmessages nmust first arrange to
securely exchange the secret key. Public-key cryptography, also referred to
as asymretric cryptography, uses two encryption keys. The two keys are
mat hematically related in such a way that any nessage encrypted using one
key can onkignephby thegsrtificaicernthorsy, Wgﬂsph@liokdyésrweﬂdéﬁyownme of these keys is then
publ i shed, whil e hberLtbEn ehv%‘oﬁ%ﬁtts pQISllc }Hﬁhy@%fﬁed@éfea'te%lg%ﬁed to

encrypt an rress?[ﬁe |ntende for er o rivate gﬁ. Once
encrypt ed USPHES IHE KLY Echerss Se"ﬁt *f?g'é"g&@’é SE%‘H*W“B‘@”H&FW?’ °i&i ng t he
private kegypossBhus two parties can securely exchange nessages w thout first

havi ng to exchan e T t he rlvate ey IS secure,
it is normal for g'?tf]%@foﬁ%ﬁ%e‘#mg? le’ hen?eif?n\elna = mﬁ&e% esecué%earnsé “¢ ﬁé key pair.

Publ i c- keymExgsionlirphincpags pbeterulgté@se{vgr, whaéwuell%hame@m ta#tﬂlsmglnapbmles The

hol der of mBQrRF{ dAkiBate, KEMERAE iEFi@BLEreRe %%‘%ﬁxﬂ@&fh@n@m@ﬁﬁ g6 @nd then
encrypt the can then verlf at the

ash usin rivate ke one
encrypt ed f‘ﬁi@'ﬁ g%‘ﬁ?tt}iegﬂ?‘g te? eé"ha%%eﬂﬁe&%ltﬁﬁém ¥ “ith & sy apd ‘BT’“feﬁ\é‘ private key
Wi th respecttstsiot kato gpaymt the teige 188 Jageiobley g defapioh, rep Hatremantayipt ed hash
using the publig.key and verifying the hash against the nessage. If the
signature |s appended to the nmessage, then the recipient of the nessage
can verify3Bot h NEERAGE RBINFRRSSFSURI™ s genuine and that it has not been

al tereddl n trgnsnﬁachn&gagsr&lﬁeerﬂlamgh&alia@iyommﬁul&gﬁ@mvtlﬂm%mmﬁf&vmﬁs to be a
way to |1 stri

e revents inpersonation
ot ol 1y GBPEHE RGO LA e E R Ee Y s B apDr prise e
certificat @@uimlbhq dny uriiquiely identifies thchrindat dndheplatpigynMﬁﬂQrblTha&ﬂbdnémismtees t he
connect i onanla%tu\é@%eﬁhme}gﬁgggglstﬁgg% o3 ne' s identity. The certificate

authority verifies the person's | y exam ning identity docunents,
and then creates “Q‘ﬁ‘athéi’%"“&m‘dﬁsﬁjl‘P%ﬁtpégéﬁlfti”?l‘i‘é%fhéﬁ@b‘me&'ﬁ?f infigliatihe itper son' s

identity dﬁ'&a‘&*&h&iglﬁﬁlﬂ: pulilld@hi/a@e HéLphir. Iﬁﬁéﬂﬁlﬁl@ thah&rd I'DJﬁlEl ﬁlabl!ﬂﬁc Ed?rséchifely@cath@

aut hori ty ol el'{'esz?stratm% SGPrver gsexkve cml-nnarf;[s e § cre{flj Il éxe W t t]ﬂi h d{fgl’ ee of
certainty THAt Tt s gendine.  Theyr ast *fave FPIYFTT RF PREOWE i fi cat e
has i ndeedmbeéqtﬂbawmdcpg@emiswgmédmB@snualtvé Ict@mtcr@ﬂemﬂ ggmatindicatty, whose

public keyCoht'ﬁmﬂ‘lél;hle Jfr[e&*e@ubh&ﬂ)ﬁeﬁ&bh& £1QB§1%‘%E31 M3 LRV IhE QRTRAL SmePubl i c- key
cryptography is Féﬁuse to create digital si gnatures and to securely

exchange s’@%‘?t@f“’”sdé@ 9n keys. Secret-key cryptography is used for all other

pur poses. The netpage registration server acts as a certificate authority for netpage printers, since it

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

When a user subscribes to a publication, a record is created in the netpage registration
server database anthorizing the publisher to print the publication to the user’s default printer or a
specified printer. Every document sent to a printer via a page server is addressed to a particular user
and is signed by the publisher using the publisher’s private signature key. The page server verifies, via
the registration database, that the publisher is authorized to deliver the publication to the specified
user. The page server verifies the signature using the publisher’s public key, obtained from the
publisher’s certificate stored in the registration database.

The netpage registration server accepts requests to add printing authorizations to the
database, so long as those requests are initiated via a pen registered to the printer.
3.3 NETPAGE PEN SECURITY

Each netpage pen is assigned a unique identifier at time of manufacture which is stored in
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In the foll ow ng di scussion, when reference is nmade to the secure

transm ssion of information between a netpage printer and a server, what
actually happens is that the printer obtains the server's certificate,
authenticates it with reference to the certificate authority, uses the
public key- exchange key in the certificate to exchange a secret session
key with the server, and then uses the secret session key to encrypt the
message data. A session key, by definifyion, can have an arbitrarily short
lifetime. 3.2 NETPAGE PRI NTER SECURI TY Each net page printer is assigned a
pair of unique identifiers at tinme of manufacture which are stored in
read-only nmenory in the printer and in the netpage registration server

dat abase. Fhkodly metory it De B2 andsin i bétpage @eisiration serue KylabagheTHepén 1DS 1 iiquelyr | Nt er on
t he net paggeﬁggs\/{ﬁyﬁgno t{peeneégggggtgo&D is secret and is used when the printer
is first registered on the network. Wen the printer connects to the

net page networ k fOPPEITEFRR oW | apsmbey playetosss SEnes. agdiagrinteropn “kagwdat es a

Si gnature bk of k. IAViRH &miﬁﬁlylczﬂéﬂhﬁﬁthabﬂnt& Kﬂalﬁiﬂiotﬁ‘équhh:? s@ﬁﬁﬁr]ﬁﬁev’ar& i@Rhid he

public key_secuyel oTe eg tio r. The server
conpares the esog{l:lr %‘tef%ncea en rgarﬁrr?gr”““d e §e§@? \{’ﬂ’gféé%?"d‘gﬁ inits
dat abase, Whehere @emnsramsm dmgl igt to deiprirer the mmi mlealwms eterypted usingér cr eat es

and si gns apkpfidd ddseaks. Dlg@mms%@gm;,ﬁﬁmemﬂé&éars public ID and public
signature key, and stores the certificate in the registration database.
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addr essed 0331 par is signed by the publisher using the

ser
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regi str at i bepriher. dybeeintet inmtant th gnopuld peshe docke, hetitinfitaad attomgde bénver t he
publicati Ofagl%)tﬁné ?oc§<ﬁ?ecff%||% ;I%t.ﬁ'r&ﬁ@ et tﬁ&&g&%eé Gy ?Egree%{g‘f %%n ongnmsl gnature

usi ng the tained fromth
certificat ’é“‘%‘! ‘G‘F@é}lﬁﬂlﬁcidh%a ?hé@lnsﬁllpa%tiwb'ﬁh‘d%ﬂﬂa%'a@i@ theT?ﬁe,ﬂtfﬁ@tlp'ag@éurP egi stration

server accepts r @fHd@EsSo tpuBkkdDphd ok bdﬁau@hléebx@trlde?-@&haﬁgbﬁcei Qhéﬁéﬁexcﬂﬁ&@base SO
| ong ast& E‘klg ets re initiated V|at§enre ufr the printer.
3.3 NETPA RRAS RN ST sEREbEe & 84?@6 gy lﬂ% identifier
at tinme of regERtidabe nnnerawmta:th pérsIDS¢ e prohter, andNRX DR 1SEI6 theead})cocndhg/ menory in
the pen anﬁgg;ags b R PRI &%@%ﬁeﬁa&é QB s At M@Q@.}@ﬂeﬂme ID 61

uni quel y ent i he pen on the netpage networ et page pen can

"know' a nﬁﬂﬁ%ﬁftfaa%lmﬁé?ﬁeaa@lﬁﬂoﬁte@fl@er Toglep tRuspyit rgomy ofdhgriessipmigsyencgypted

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

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

Although a fake pen can impersonate a pen in the pen registration protocol, only a real pen
can decrypt the session key transmitted by the printer.

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

34 SECURE DOCUMENTS

The netpage system supports the delivery of secure documents such as tickets and
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nunber of pens. A pen conmunicates with a printer via a radi o frequency
signal whenever it is wwthin range of the printer. Once a pen and printer
are registered, they regularly exchange session keys. Wenever the pen
transmts digital ink to the printer, the digital ink is always encrypted
using the appropriate session key. Digital ink is never transmtted in the
clear. A pen stores a session key for every printer it knows, indexed by
printer ID, and a printer stores a segsion key for every pen it knows,

i ndexed by pen ID. Both have a large but finite storage capacity for
session keys, and will forget a session key on a |east-recently-used basis
if necessary. \When a pen conmes within range of a printer, the pen and
printer di ®rveedhesspedeerintrtiejndesefgilitaaptint wtttrenrks, bit willvely ddenértredersow each

ot her, t hegod RB1iRES Bhhe SR IO, m%wgﬁer hamatei nmﬁgf}%dpnmme the pen.
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encrypt ed sessio to the en st gr es Sessi on

internally, i ndegeé?fe Vanal:n lcﬁpye%c“q d SAPAYPE LTGIHTOP JROSACH Té%?’rfa‘i‘ nper sonat e
a pen in tth@efgemcln@h@mrabhc@maph wliidoohs papmn:liyvha tiiee:adr repidtared Giamenttecr ypt t he

session k%oltn{amttﬂe%gp%)!re%?I%upl{s!eggreisdesm%@m%e&ml?yl ously unregistered pen

is first registered, it use until 1t is linked to a user. A
registered but " AHetfptented wika sqowe prnage depumshiele Tepitns oAl sedy isauheeivst and
fill in naiypalg@ungu&aamﬁﬂdleﬁ@.ﬂvfa?gm&ﬁrﬁ@& Mafs&ﬁrgaocu&l&tﬁeﬂyﬁlﬂmﬁe new user to

whi ch the R S_au tica e
exi sting ulgglfne 0 éoﬁlél?lenuaénessecgrgc?ctg%emlé{% 44 l%éth ’foﬁﬁ?fmﬁ‘tﬂﬁ% ® p'i?% tEfillrcr yption
because ofrrdiigtiehipopportpastit Gravans @cwadwtmeat vatification pprh@n pekvel@ediwiSETYRE

DOCUMENTS if heanh&loR 3@ icaiss o, RHapek bay Lhe @Lge ME0Y a@imabRHEGuglocunent s such
as tickets and NPX024-SG 41 coupons. e ne e printer 1ncludes a

facility to printt eﬁ)é(t“@‘ﬁ’ﬁ‘é‘i‘%’é“te%lf“WF Psebsrﬂhﬁ)t‘)%@ &5 SEEfre i@ ioerapiG om
publ i sher sewb 0 hgrsenphitirdvado b Yigiefidaft@bstaz e ¢th castibigorpdi loOnBd3 @6cuinbil k@@t ASn, i t S

authority p%%cﬁlrfngmgvga\;egﬁc%c;‘nlfaén, 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
and are persistently archived on netpage page servers. It is therefore impossible for recipients to
repudiate delivery.

E-commerce payments made through the system, as described in Section 4, are also
impossible for the payee to repudiate.
4 ELECTRONIC COMMERCE MODEL
4.1 SECURE ELECTRONIC TRANSACTION (SET)

The netpage system uses the Secure Electronic Transaction (SET) system as one of its

payment systerns. SET, having been developed by MasterCard and Visa, is organized around payment
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inits certificate, which the printer is able to authenticate. The

"wat ermar k" printing process uses an alternative dither matrix in specified
"wat er mar k" regions of the page. Back-to-back pages contain mrror-imge
wat er mar k regi ons which coincide when printed. The dither matrices used in
odd and even pages' watermark regions are designed to produce an
interference effect when the regions are viewed together, achieved by

| ooki ng through the printed sheet. Thg effect is simlar to a watermark in
that it is not visible when | ooking at only one side of the page, and is

| ost when the page is copied by normal nmeans. Pages of secure docunents
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poi nt - of - present aETmannd@ﬂlhemmopmeﬁddély,@aﬂymaausﬁaﬂadldieymﬁiﬁueﬂah@mfﬁeb&uwat er mar k
nor the UskinbyRNQbuE AP hSnd St ol Bl ELYREOSL ARANGer SERTC. THEY STmply.
provide a si |cant obstacl e to casual Porgery ine document
veri fi cat i G lca&‘ﬁ &t ¢ fopral 2at Biye thesdarbelder waeesh Fift erasivon hpvemet wittovindgeesn added
| evel of sgguritgenbeyventd IS needed, but is still not entirely inmune to
forgeries. 3.5 REPUDI ATI ?tl\l In the net stem forms submitted by
users are del i ver"etf T8 3617 NeFPsp FF%IS‘F?&WE‘*%F"?‘“ RAPXY BT e Pmost st | y
archi ved die tetpdgllepad®Toemeattgosadtibnsi S t her ef ore i npossi ble for recipients
to repud| ate delfﬁe\ﬁ%tli)é{%e s&eﬁqmgﬁ&lﬁ?yﬂﬁ%?atéwer J a(?llﬂg&e%ﬂfg ettse m as

, or r

described in Section 4, ‘are also 1 npossi e payee epudl ate. 4
ELECTRONI CeHfinNERriternpsotbased, thegmepdued s dr ROKP - TPRAKBRET toapptipS imeThe

net page syah@@ptgostdhel Seauy. 8 ﬁﬁéegﬁﬁlrme&c&ﬁl&s B@ﬁsbtﬂf} dbsiah)  BY2L8RN as one

of its paymrent ste 'hﬁﬂ been_devel o MasterCard and Vi sa,
i s organi zs\é ora]‘]?t{())un ?’réhSEf PG Eghe'é@elfﬁbl Fids e%é’ﬂlﬁgﬁfﬁﬁ'is PPt ected in
the term ﬁbﬁlowmckm\kv@rhpnmwsmﬁwﬂmsmt emis independent of the

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
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
signing a netpage order form, the printer securely transmits the order information, the pen ID and the
biometric data to the netpage registration server. The server verifies the biometric with respect to the
user identified by the pen ID, and from then on acts as the user’s proxy in completing the SET
payment transaction.

43 MICRO-PAYMENTS

The netpage system includes a mechanism for micro-payments, to allow the user to be
NPX024-SG



type of accounts being used. In SET, cardhol ders and nerchants register
wth a certificate authority and are issued with «certificates containing
their public signature keys. The certificate authority verifies a

cardhol der's registration details with the card issuer as appropriate, and
verifies a nerchant's registration details wth the acquirer as
appropriate. Cardhol ders and nerchants store their respective private
signature Kkeys securely on their conpdters. During the paynent process,
these certificates are used to nutually authenticate a merchant and
cardhol der, and to authenticate themboth to the paynent gateway. SET has
not yet been adopted wi dely, partly because cardhol der mai ntenance of keys
and cert i fonesaicatly chasged &m piintieg low-chtidcdemst medenlamt aad forvapgihgdopwight whi ch

mai ntai N cayeahaldgs pc}g@wazgﬂgaum{ehk& {o%@;eﬁéougghfar&&%%c&@&imgmsgt he

cardhol der access via a ave net wth sonme success. 4.2 SET

PAYMENTS | #Virtiirefiepal g @%ftd@m“ls ﬁ%‘hﬁEf%aﬁébsﬂé@lfeé‘iyrpéﬁ"l%t‘)%luﬁﬁér acts as a
proxy for the netwhagfe wsEgisted fore-cofnered afidiak d:&fu)lt it RradifstedpayAENt

transactio h stem uses_biometr 0 aut hentjcate the user
and aut hor% eg%ﬁ%cmaé/ﬁ%gfsﬁ%u Because” ttg‘:’(lam:‘rslt;‘/)]’s1 ?rtsbasbse IERSE Y he bi ometric
used is th‘éltsﬁis@g® 1bbﬂahqemsn$th@r¥adﬂa¢1@ym@0mghmsmng of time- varying pen

position and pregsddefrotAcdoll 9S8 E:ltéﬁtied% %gﬁéarté sﬁbs@rﬂﬂor@ﬂeeﬁ%t ?&oﬁé?g \ﬁgll)fh cost |

desi gni ng auH %EI‘FI‘I nt sensor intq al t

The type of®fia5het e'EFspé?ﬂe“EFHI“S/‘h%l‘P‘Fré‘b‘P%f"f”h‘éf“ElHﬁiPﬂrs‘@te’BTn‘S the bionetric, not
t he aut hor4.2ati ofirmsperudns of the system The first step to being able to
nake SET paynEnt %/h%éa&?rr&l%%lﬁs% et{:]a gll;lle arﬁceuiar%prpgﬁa on ontex? ihe a IIC%I%)III’]IE? et page

regi stration server PR Eoh envi r o t exanpl e
a bank, V\Hele’ebedtﬂH@r-me@ﬁﬁe‘{ama@weﬁ?ﬁbetheaw (Prlesciuentt mplhtehr@ahrée pageris tegmedt he user' s

identity igitMRSthahda@idn D] BRI dX BPRAtIoh & thefby %ﬁ& bAEaSElh %D;Q; r%fﬁ&[e%gntéx'f‘fo; Jﬂ@
regi stration, dat abase, linked to the user's record }?’ user's phot ograph

is also o‘ﬁfrl SSW4YT |y captured and |inked to the record. The SET cardhol der
regi stration prodéssinpusoccgoimphgitapdge vivtl istbinsdreeuifit, Ihﬁ@vﬂ]’ﬂlé/@bl&:aﬁingnat ure key

and certi fdn%ﬁlsgth r sﬁﬁlﬁﬁeel enkit) «d JQSMQE? ‘%Q%EGA Qa‘?exa}ﬂﬁlg vc?i LR card

information IS SO store gl vi ng e ne ere | onméerver enough
i nf or mat i offm %i’f%@lnteé§atil?ﬁ’é’aﬂf§éﬂ“" wsepy vl | tmaaagﬁals:ETo praﬁympset seivs®ct i on. \Wen

t he uiser b%&%ﬂ&khﬁq&u&pm @Skmﬁv{&ﬁca b ﬂe?@éé’ dyﬁf{n?] %) n&@ﬁﬂk&tt@apﬁllda@dﬁm:s istd Or .
exanmpl e by age, order form, the r secur ransmts
the order §Af %rg?#ﬁ ?ﬁlmglﬁ'gp gvé?frslﬂiﬂmﬁsgy f‘ﬁrélamﬁl"ﬁll%@f“ﬂfl aacéff'lélat?‘g ‘%ﬁ’&’”ﬁet page

regi stratl@n server. The server verifies the biometric with respect to the

user i dent i f1ed it b RERdbh oAl ORGSR MARNSET, S PrOXY i

conpl eting the SET paynent transaction net page
syst em i ncPUaekan FPRIEARL T SHRIque LapiDHS os shoyivfiisvre 24 oWhanevevihe Yrer agfiyales 4 0 be

NPX024- SG Wperlink 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 61, into an alias 1D 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 system also maintains an independent certificate and private signature key for each of
a user’s applications, to allow it to sign application transactions on behalf of the user using only
application-specific information,

To assist the system in routing product bar code (UPC) “hyperlink™ activations, the system
records a favorite application on behalf of the user for any number of product types,

Each application is associated with an application provider, and the system maintains an
account on behalf of each application provider, to allow it to credit and debit the provider for click-

through fees etc.
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conveniently charged for printing | owcost docunents on demand and for
copyi ng copyright docunents, and possibly also to allow the user to be

rei mbursed for expenses incurred in printing advertising material. The

| atter depends on the | evel of subsidy already provided to the user. Wen
the user registers for e-commerce, a network account is established which
aggregates mcro-paynents. The user receives a statenent on a regul ar
basis, and can settle any outstandingydebit bal ance using the standard
paynent nmechani sm The network account can be extended to aggregate
subscription fees for periodicals, which would also otherw se be presented
to the user in the formof individual statenments. 4.4 TRANSACTI ONS Wien a
user requests a Hetpdiggior proadepenbe cpiblisherappribdiat subsrited pinext Thetsyrem

appl i cati Opd& whk&s whﬁalgé;rpt@?ecaveq&%ﬁbs&ﬁ@@ml&n&nr%%@&ttfﬁ% bR Pudnbly t hE
page. Subsequent i nput through the page I's tagge e transaction | D,
and the apiff“lpiu K#°Bn i s thereby able to establish an appropriate context for
the user' &s5i npuREszanemﬁnoﬁsweoptvhmugh a page which is not
user-specific, wev.er a ication nust use the user, uni que
identity to est agﬁ ref%“ege%%ﬁlf"eﬁ lr“/&mflm Qeémlpuo&?gf’?ﬂfaém’in E‘f“(?é%a%ﬁ‘ﬂ%ong i tens
froma pre-print @dchcsia@alblejgndpagelt ﬂtnecnh@bgémribsdbmom valore' rsopplestgptvas t *. To

protect the,UuaRlus dREHpiRREYise thdINBEYEre mdthiei MBLGUSE: BREH is bR (KRN t O the
net page systemis not divulged to applications. 1his IS to prevent

di ff erent %EE?ﬁYercﬁfﬂF“c‘i‘i‘?mbfeﬁﬂ?fcasepgbhﬂ Fﬁrﬁf“é*é%aital cgnfpras fodheal oV EntEbendent | y
accunul at edoxh@ﬁm/mcakesoﬁ&tI&scn}TﬁlﬁFmiepagmgl stration server instead

mai ntai ns an anony, tions and a tion via
a unique alias | g;gm% c{cscg%onma JaerE Bt\sl\ﬁgc%rs%%qﬁene ages emljlgtgllg %l: i vat es a
hyper i nk F@gfgféepmahﬁeﬁﬁ‘em'm@g@B@@mddﬁsmhmnﬂebmn@comh@tmtepage page server
asks the ngt pagecbﬁgu,aé,{@gpﬂomggig/er to translate the associ ated
application ID 64, together with the pen ID 61, into an alias |D 65. The

alias IDis then SOBRIHELYS P"Bt"f%@ﬁﬁi?ﬁ’é?‘ld?r?ﬁ@xg‘a%ﬁf‘i“if%‘iséﬁwee’rﬁ’émaspﬁﬂl i cation
mai Nt ai NS &t apegd spdiead, BRtiEsGichianske pdhidiandbenas ulild: 2 @nd defeddibeeols@o retri eve
user - speci (Y w edge of the global identity of
t he user. éloﬁlgemz&&;ﬁndl Sg{)&%%ﬁlhﬁt al r#sle tﬁgﬁeisggge%pendent certificate and private
signature key foﬁa@a@m@}fwﬂhﬁtrwéwwswsﬁgmqmaﬁtdl@r@mwbjddml@qutal to sign

appl i cati ofimtds@REa&h koQElﬁesQiﬂm@a@c@@-hcf)w b ﬂfeh&ﬂé&ﬁ:ﬁﬁwnﬁ%ﬁ 18 Gse@ R rdpresent time.
appl i catiop-specific in on Ta aS|st t{}g temlnrotlng product

rmat |
bar code ( n“WHVB%FSF?t??%YaéEWg\faCP?%ﬁgg FHEe8 S BFE M avori t e
appl i cat i omprewnthe the lifeligfof thhentitysaring the timgan entityndxésts, d lifine @ wistvn by dashed Each
appl i cati Oﬁelmtﬁ%@a&%&tﬂs Léav@ae ARRl. lscs%a,ﬁ a BB bflCBeca Dl bDGeoRY STEM
mai ntai ns an__account on "of each Icatron provider, to allow it
to credit wAddcEFdbse d%%écrﬁfewﬂf‘d@y cptgsies, &felﬂz?kare emeraly g Shasiess sqop as anRIPIK0 24- SG

ceases to participate in a protocol.

5.1 SUBSCRIPTION DELIVERY PROTOCOL

A preferred embodiment of a subscription delivery protocol is shown in Figure 43,

A large number of users may subscribe to a periodical publication. Each user’s edition
may be laid out differently, but many users’ editions will share common content such as text objects
and image objects. The subscription delivery protocol therefore delivers document structures to
individual printers via pointcast, but delivers shared content objects via multicast. |

The application (i.e. publisher) first obtains a document ID 51 for each document from an
ID server 12. It then sends each document structure, including its document ID and page descriptions,
to the page server 10 responsible for the document’s newly allocated ID. Tt includes its own
application ID 64, the subscriber’s alias ID 63, and the relevant set of multicast channel names. It
signs the message using its private signature key.

The page server uses the application ID and alias IID to obtain from the registration server
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44 An application provider can be a publisher of periodical subscribed
content. The system records the user's willingness to receive the

subscri bed publication, as well as the expected frequency of publication.
4.5 RESOURCE DESCRI PTI ONS AND COPYRI GHT A preferred enbodi ment of a
resource description class diagramis shown in Figure 40. Each docunent
and content object nay be described by one or nore resource descriptions
842. Resource descriptions use the Dubjsin Core netadata el enent set, which
is designed to facilitate discovery of electronic resources. Dublin Core
nmet adata conforns to the Wrld Wde Wb Consortium (WBC) Resource
Description Franework (RDF). A resource description may identify rights
hol der s 92 cofbspomda prg® yhe wen sacltcdptittedD b3/ (which mmsﬁeemﬂiciﬂxamebtbcgﬂat f ees
from user -t AR ontent. 5

COVMUNI CA'?’m%j%gﬁda% ML%%gmlcat |12r?£({dlmpf) %gtg% |c|91tgs an ordered
exchange of messAEEPsalions sutificaie pliows e Pﬁgﬁse”{ehté VETEY ‘bﬁ’@@saﬁ?%ﬁﬂéthﬁe Batities
such as peﬁgq seﬁétfsl’i&@és&o&f&deg&&itibﬁEeSveﬂiﬁild1ft5@1p§hc§tﬁ)'&1 0 hnddedsind egh tRgeeth@col s to
cooperati vgenyl asu dl ¢ A ?3% interaction with the netpage system Each
protocol is | 3? y way of a sequence diagramin which the

hori zontal di meﬁb,q;@zﬁ spryer e ellocades dequmens endtragvesieg dDS dndfyrvent tehazever t i cal
di mensi on deeripigad @%ﬁf@g@@@@é t&thmmr ERRRE e rdidbarde Sot GRARREALEG DY 2
rectangl e contal nin nane of the entity and a vertical colum

repr esent i H§°% ﬁréhqqnp@[tphgend? the entity. During.the tinme an entity exists,
the lifeline is Blenrnas tha nehasilBchtedlphgd €Ds thrbe h@gcatuhﬁ“oxtﬂ;ttﬁex-@dileneantl ty is
active, the life ouyb ine.. Be e profocols
consi dered here Qh&%&aﬁpél?%g%‘% ggmgé%ta#o{/&e‘lﬁfwef“esgu &f e|Sﬁesr%§l}se general |y
cut short salsctelgwptersgiathy redayert page sepvsrgibgulticastyyby tafieis pirtes OIf the shagd gtiwsol . 5.1
SUBSCRI PTI me@woys@ameam cHAndS, eﬁo@lr @qereapﬁ@ bmm&fmr%ewép% ption

del i very protocol in ge nunber of users may
subscri be THUeA HEpte %8? 5‘ie‘VfJ[§‘B‘f T‘e&‘g?‘g ‘E?ﬁtentl‘églﬁ‘ﬁs E%eéf“eg‘e’éﬂﬁlet*? ppuleirdle pe 1aid out
di ff er ent | pysvicbsly pairscast dorsens strueithict. Thinglows fhé paghitvers eodi@mpRedb@AtntsiCh as
text obi ek qufiths! ARG DARER Rere T P SUBSGLLAL T ON del i very prot ocol

0

therefore delivers docunent struct i ndi vidual printers via
poi nt cast ,%but dHYRERLNSAGTHATIEN PROTACERt obj ects via multicast. The

appl i cation (i.eappehkd ssﬂbedlu)lexft bfrasl@peﬁﬁkaduﬂé’uoﬁpréﬂa&ﬂlm%m tPigadk 4501 each
docunent froman,., |ID sery en sends each document structure,

including its doUREEe" Flﬁiﬁ?ﬁi‘ “518?% “HQ%’&W%?H%H? pen qoymprieateythaelick fotiar 10
responsi blnearfsoretrippepriiociineline tlisk mewiys tae pagrciad €idcaliéd onltite phgeCThd @exBeri t S own

appl i cat i %eéd%é’f:sﬂn&ﬁ%lsdfﬁéﬁé éa&rmespe@éoh&%udnl;?m@o%m and the rel evant set of

mul ti cast chahnel names. he nessage usi ng its pl’l vate si gnature
key. The page s eTliPé’F‘mEféjé@mt“Wé "8 IqI‘E;Sa‘ﬂl‘? gsivoraddng obthd rege seoett 82 kspdliag n f rom
t he regi stthiegfaitionarpaye\IR 50. The address may already be in its cache if the user has recently interacted

with the same page. The printer then forwards the pen ID, its own printer ID 62, the page ID and click

location to the page server.

The page server loads the page description 5 identified by the page ID and determines
which input element’s zone 58, if any, the click lies in. Assuming the relevant input element is a
hyperlink element 844, the page server then obtains the associated application ID 64 and link ID 54,
and determines, via the DNS, the network address of the application server hosting the application 71.

The page server uses the pen ID 61 to obtain the corresponding user ID 60 from the
registration server 11, and then allocates a globally unigue hyperlink request ID 52 and builds a
hyperlink request 934. The hyperlink request class diagram is shown in Figure 44, The hyperlink
request records the IDs of the requesting user and printer, and identifies the clicked hyperlink instance
862. The page server then sends its own server D 53, the hyperlink request ID, and the link ID to the

application.
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NPX024- SG 45 the corresponding user ID 60, the user's selected printer ID
62 (which may be explicitly selected for the application, or may be the
user's default printer), and the application's certificate. The
application's certificate allows the page server to verify the nessage
signature. The page server's request to the registration server fails if
the application ID and alias ID don't together identify a subscription
808. The page server then allocates dogunent and page instance |Ds and
forwards the page descriptions, including page IDs 50, to the printer. It
i ncludes the relevant set of nulticast channel names for the printer to
listen to. It then returns the newly allocated page IDs to the application
for future refer§hvemmm@m@@&mheuapphémmmﬁmnmhahgdéa$mhhmmﬁdmakkmpﬁdthe
docunent sslﬁagtauscqaegtﬁ)gl%ﬁu%g@webﬁrﬁms%gdsﬁgtdgcq?@r&h%g : Y3 e relevant

page servers, it nmulticasts the various su red o ]ECtS on
the previ otPPipiblsdprabe dogpmeptisppinaiocassd APiegedior vish thg rqgpRyinsgegevates's Ehatdpr i nt er s
noni t or t hae BpaLGREdquat . mul ti cast channel s and recei ve their required
content objects. The re then able to u e th sL.y poi ntcast
docunent st ruct ufes yo?‘??aéesefvfrser%sfhﬁg”pﬁrgg‘e‘g? e?’“galfpgca &‘HI é%hl?f)f%‘tpé‘gedocurrents
to their sardbedasthe grgsppriding bieplsand préntep D 69t Eredirdt pagpsarvat rfehethcogesent s. 6. 2
HYPERLI NK AT hffhiGRi BREEC0EL b stlaitrdpihadi ment of ahyper i nk

activation protocol is_shown in Figure 45. Wen a user clicks on a netpage
with a netpage pEPFse"t"ﬁ‘ePaﬁ"eﬁ”Efc?H?ﬁﬂ‘ﬁ?‘E?ﬁ‘t“@g“‘ﬁsﬁ’éceélﬂ‘iltﬁﬁelpéis‘i Famsisaeest net page
printer 60dlocate @age [Dsak the BPHdaiidn, £18s thé\@mpPREGGoodincht & it OFBdataBRe, @Y i, Page. The

printer agfﬁﬁﬂlg%agﬁg p&eh% ere%uEﬁtm%mgtehpen fromthe pen connection

pr ot ocol . ermn DNS, the network address of the
page server 10a ﬁ’hﬂrﬂﬂbqﬂnﬁmmmm@almlwbammmqe&g@ﬁma@ioﬁm 55T ewhixtl deseths finvmy

al r eady bepak@seiv&rﬁnc@ﬂ@sm?e daflsaént]@m @1@ m@@%c Eﬁ%ﬁi‘elaﬁbhl:aﬂgxp TRCHRYs miM th the sane
page. The printer th f or war ds own printer ID 62, the page

ID and cl i Rhcatfot‘}é‘beisfalt’)lﬁh?%“faﬁ‘e’“ﬁ%e@’@c %fe%té?“h&wﬂﬁége@e? ver |oads the page
descri pt| on 5 i d#hieihfpedigk Byuitedrensprat®, ileDsetitls dafired itiRe is sahihehd fgut

el enment's L i.es As ng the rel evant input
el enent i s&g ?/%eel}d% lﬁmﬁtﬂfy eg%ﬁt&gﬁgﬁm ‘Jll%&sa qgat%%gegrto%ﬁmﬁm%lf’ B hs the
associ at edl1dpphtditaet o e per Bucogpriondingfe thelpelsw but giygthedlias 8P A epersspongding tet he DNS,

t he net worde pplicbaRs 3D afd tﬁemeerﬁpmlmcm&slt&mmnme hRabd 04 1 REapARRichcat i on 71.
The page @rver use Q. obt ai g{%he correspondi ng user ID 60

fromthe YeY'sPs %{’Pfcgﬁoné‘e‘%?@f‘s 'iser'sgffé]ﬁc CHEA 4T POl 2VEi8bal 'y uni que
hyper | i nk ¥&quesHayorRENGREdcBUTIONIBRATOCHY per | | nk request 934 The hyperlink

request class di mgrparusér%rﬁ/pgé%kéogaﬁet&gg@mh Z‘ilegl%%exp)ﬁg? nicbii tqueSt records

the 1 Ds of the requesting user rint |den|f|es ¢l i cked
hyper | i nk Sffﬂ‘%et“a‘lhi‘i:’éfa“’%B?Pagemf@tebgbfe““g]@rl‘iﬁé?ﬁ% tepreg e dgath 9@11@%6 ser ver |D 53,
the hyperlink regugsihted thwadiille jcR €D b1, MovwnPrikier IHBEL, the page ID 50 and stroke path

to the page server 10 in the usual way.

The page server loads the page description 5 identified by the page ID and determines
which input element’s zone 58, if any, the stroke intersects. Assuming the relevant input element is a
text field 878, the page server appends the stroke to the text field’s digital ink.

After a period of inactivity in the zone of the text field, the page server sends the pen ID
and the pending strokes to the registration server 11 for interpretation. The registration server
identifies the user corresponding to the pen, and uses the nser’s acemnulated handwriting model 822
to interpret the strokes as handwritten text. Once it has converted the strokes to text, the registration
server returns the text to the requesting page server, The page server appends the text to the text value
of the text field.

5.4 SIGNATURE VERIFICATION PROTOCOL

Assuming the input element whose zone the stroke intersects is a signature field 880, the
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application. NPX024-SG 46 The application produces a response docunent
according to application-specific logic, and obtains a docunent ID 51 from
an I D server 12. It then sends the docunent to the page server | b

responsi bl e for the docunent's newly allocated ID, together with the
requesting page server's ID and the hyperlink request ID. The second page
server sends the hyperlink request ID and application IDto the first page
server to obtain the corresponding usegf ID and printer 1D 62. The first
page server rejects the request if the hyperlink request has expired or is
for a different application. The second page server allocates docunent

i nstance and page IDs 50, returns the newy allocated page IDs to the

appl i cat i orsge gods] Oapendsdrphrdt @ ddeurmeaficld’ odigitatbiniown dat abase, and finally
sends the page d@a&ra p%adqpaacm egoﬁg&%gfgpaqu{%h@@%age AN Juf@@ Gl bik
i nstance i ncl ude meani ngful transaction caSe the
first pagﬁ@é‘f“b‘éﬁ’ PeP‘ili%ﬂ Srefes totthedeaisfrain srever Hrfoq@ﬁcﬁﬂmﬂéalwgﬂéa@% sent to the
appl i cat i ospplickiinID @4 hsedbfatell (eh the P bGalch 88 s1§1ﬁmf&ffeﬁbsl tafihs Fell as the form ID

transacti og)- sg)ﬁlm fic . cont ext ion. If the hyperlink

0 nk tiva
requires a Usere gfreRga fong f{b%fomélqg%gg %@ﬁ?ﬁS?rt‘éeiﬁ"‘d%’éfﬁFsr‘F‘eb'ﬁ?réorfeépog‘Bf‘g t hen the
first page ﬂ@epweldusaeﬂvdssebmyhamm%gnpm bioDetfd 81&malvetifyahehiygher dsitirkises's appl i cat i on
ID 64 to t@gaﬁ@%@sﬁ%w&e@ﬁg gsmeltﬁe &%gsugﬁbtn@ér&r [t thé éﬁﬁﬂcaﬁJA% 4psi uleP

correspondin the pen ID also t l'i as corresponding to
appl i cati off E? ‘&T’P& tﬂl‘f‘é‘s‘iﬁ 3 é?Pl‘?aBon'ﬁPﬁ"‘fi‘"fﬁ’é}’%“oF%a“Erﬁ EﬁYaIF ihaﬁlsqs Eﬁ‘elk?V 1 BEcHBs sag e
sent to thedigpplignaat bk fornﬂia{amﬁﬂ Rehrds R daRp blgxﬁ&ﬁ'd t@he feQuetBl Bdb keBler. e

- i t. f | DVRI T1 NG
lIiSE(e:rOGIS\IIO'eI'IC Idtﬂl %ﬁf?%%%gg% 8%“3} gt s Poé['e g né&"‘aﬁ eetsotﬁe a:isoﬁ‘&tf%p S a net page

pen, the p&¥®tomuni cates the stroke to the near est netpage printer. The
stroke i dent| fi esnd igaRfdfu-aRCARs ﬂéliﬂas PbsbPde &%%ond]ﬁ@ﬁsepﬁ‘h@lﬂﬁ(ysi orwards the
pen 1D 61, s own rlntg I D 62, the page ID 50 and stroke path to the
page ser vef® e ° PREre gy ‘ﬁﬁe“WEy“g“T‘H‘@ page server |oads the page description
5 identifi®d by Foren Pagmssiod Protoabet er m nes  whi ch |nput el ement's zone 58,
if any, the stro ut,elenment is a
text field 878, h%éelfeg}gﬂnﬁjg%n?/ﬁetPézt?)nﬁlesﬁ%fgssfoﬁgm[ofd lskeowtntl)n tﬁ“ Aféext field s
digital ink. Aft B@nnauq@@?siompcm vip pigere yppriink activatideelt thenfellowt the pretoradxt i el d,

the page s®fivglin StERES. 21 MG sBIYorDRpedtGadiftas pendi ng strokes to the
regi stration serve mtehE(tgtatlo The registration server

identifies the uder® cé‘%r"ﬁae BuHas BIOPH étf’l’a“"&ﬁ'ﬁ“%é?t ke pgaeaprve
accunul at e thtaaplidation¥d aisoaekin8Blomi P S6ntdthgruetnt Hduecostm okbsfoas Ifitandwr i t t en

text. OnCeplnfcohafs & 951%;3&&%@1‘1& BEn b LBKGTonlLrifteEXn %t% 'B;‘?exﬁrgc%hé&é A Ps server

returns the text to the requesting page server. erver appends the
text to t r?éSOf:létgc{ with-the parrespgmding, digifabsignatpre andpbtaining the correspondmg certificate from

the registration server 11,

5.6 COoMMISSION PAYMENT PROTOCOL

A preferred embodiment of 4 commission payment protocol is shown in Figure 47.

In an e-commerce environment, fees and commissions may be payable from an application
provider to a publisher on click-throughs, transactions and sales. Commissions on fees and
commissions on commissions may also be payable from the publisher to the provider of the printer.

The hyperlink request ID 52 is used to route a fee or commission credit from the target
application provider 70a (e.g. merchant) to the source application provider 70b (i.e. publisher), and
from the source application provider 70b to the printer provider 72,

The target application receives the hyperlink request ID from the page server 10 when the
hyperlink is first activated, as described in Section 5.2. When the target application needs to credit the
source application provider, it sends the application provider credit to the original page server

together with the hyperlink request ID. The page server uses the hyperlink request ID to identify the
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5.4 SI GNATURE VERI FI CATI ON PROTOCCOL Assum ng the input el enent whose zone
the stroke intersects is a signature field 880, the N PX024-SG 47 page
server 10 appends the stroke to the signature field' s digital ink. After a
period of inactivity in the zone of the signature field, the page server
sends the pen |ID 61 and the pending strokes to the registration server 11
for verification. It also sends the application ID 64 associated with the
formof which the signature field is pgrt, as well as the formID 56 and
the current data content of the form The registration server identifies

t he user corresponding to the pen, and uses the user's dynam c signature
bi onmetric 818 to verify the strokes as the user's signature. Once it has
verified tercsingliatayad sdfirsheegit ot o ateirdeyas egivertiousosr Il getqpith tat i on 1D 64

and user Jch@&bFﬁ&nanB RE i Yond Jéﬁreﬂiﬁ%ﬁ a§d BPRbdrGRldQ0E I%p%é'ré s‘&atBﬁ Loyl e
si gnature kgﬁt t then uses the

3/ generate ghature of the
f or m dat a, “reffyhr eqmgIeading serliggtig prayidess @ﬁ%‘flﬁ‘% Italso P‘H@esrtg“(ﬁﬂ@ﬁfloﬁ §opidte server.
The page server Ifa&&blgﬂ&loh @ vidkir géetiab crsdigharideCprévatet, Reensd (B 1dF Rovidee! d and
sets the aﬁ?ﬁg t%é gr% prég sgrlyesrtt alé esr w&ﬂ? the {1}8& r}equesrt]ﬁ) q’h%ﬁ%easlaé{%:u%g\gé gl‘ € sin gI e

i ncl udes t I as € Corres user
formto cappuliek reayest Db edeniifetheprintsy, gristnds the crcdét 0 BRI BUBMIESIo@MTRROTOCOL A

preferred gpROl:HRR prigk: 1B. fﬁerréfaswame&%} QLuitPhOLBEDbndlng pI%J&Q vild} ofChgyr € 46.
For m subm §S| on occurs via a formhyperlink activation. thus tollows the

pr ot ocol & ined in Section 5.2, with sone formspe0|f|c additions. In the
case of a form hy‘bﬂbhrbrmpphcmtmphyxneﬁsldpmdﬁalmmbuﬁeabfthéﬁB@sag@ta@ant by the page

server  10ubRabdiBrR) 1o B bl bl 3P0 EANNG PR, LR %@gﬁcﬁa' DiRQednd the

current data con orm con ns any 'signature
fields, th&n t heNEFRAPFEENPRASRPEPH fi es each one by extracti ng the alias ID
65 associgyed \Apt;mmgmh.@grrespondl ng digital signature and obtaining the
correspondi ng Ceﬁg‘ fi ca%e from e registration server 11. 5.6 COW SSI ON
PAYMENT PROTOCOL REePe’ Liepatf @%ﬁ%%ﬁ?‘m&’ﬂy dsigngtifpaeienere pussm ML prot ocol i s
shown i n Fagudesn bsing] 102 Athedorm@nIBisd@ neiMing Baig whlls 1R Snifd 6 uﬁ@iﬁfﬁp&ﬁi ons may
be payabl e10f4 %?EH ?@gﬁehg%ﬁr#ngéﬂts HE éﬁl nﬂ:elfos ¥s?nc% lgﬁjo%lr&ast&% mothec? at on oK ci hr quhs

transacti ons an ees conmm'ssi ons on COme Ssi ons
may al so b’é’%’é‘i}%‘kﬂ‘%ﬂgﬂ%rﬁ SP‘H’e‘fﬂmHHFIFS‘Wéfrm?éS?Ch@d fortswprpsite cot 108héthpr i nter. The
hyper | i nk Koegass. Th&oaa 107Bis bl&ﬁﬁmbﬂddﬂ@lditﬁs aldflﬁen&a ﬁ&@geml galsRbnChAghbt from

t he target. lic roviger to t sour ce
appl i cati of %?’@?/?“a@? he/bgﬁ tp i lhe f)tffbsl ?@%§F§ m"%{lr%w‘ P &%u%é”‘ﬁbpl i cation
provi der 708 inclydss h eaip parntO8 whioh sybstaaitaily Fizrounfk the trelrl gef tl&[hp.lslng a2iaada r ecei ves
the hyper | igkf SRURE10Rih bRIGE Bk BAESe BEH ¥EL 103 Cra ¥AEAmMARorresponding
slot 111 formed in the walls 103 of the housing 102. A radio antenna 112 is mounted behind the
projecting portion 110, within the housing 102. Screw threads 113 surrounding an aperture 113A on
the cover 107 are arranged to receive a metal end piece 114, including corresponding screw threads
115. The metal end piece 114 is removable to enable ink cartridge replacement.
Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117. The
antenna 112 is also mounted on the flex PCB 117. The status LED 116 is mounted at the top of the
pen 101 for good all-around visibility.
The pen can operate both as a normal marking ink pen and as a non-marking stylus, An ink
pen cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within
the housing 102, Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through
open end 122 of the metal end piece 114, by rotation of the pen top 105. Respective slider blocks 123
and 124 are mounted to the ink cartridge 118 and stylus 120, respectively. A rotatable cam barrel 125
is secured to the pen top 105 in operation and arranged to rotate therewith. The cam barrel 125

includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam followers 127
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hyperlink is first activated, as described in Section 5.2. Wen the target
application needs to credit the source application provider, it sends the
application provider credit to the original page server together with the
hyperlink request ID. The page server uses the hyperlink request IDto
identify the N PX024-SG 48 source application, and sends the credit on to
the relevant registration server 11 together with the source application
ID 64, its own server ID 53, and the hyperlink request ID. The registration
server credits the corresponding application provider's account 827. It

al so notifies the application provider. If the application provider needs
to credit the printer provider, it sends the printer provider credit to
the ori gi n#k [Yargeiectiog faw slitly Gloriiné?3 anl 174 fit ehib§rpen sion k26r @opaesdn of B: cathe  page
server Usegukines, utam&f blbdkK125 8A1LR Sove @ 1 Q&ra,melftxplto{za eftlel méﬁeambeiw Sends
the credit on to the tﬁaevant registratio erver ogether  wth

printer |7 SYAEnP &gi ot thrgygh iy hale thEF‘é‘Eﬁef‘%P“f“ﬁél Btferpérk]ﬁé HRSittHeEs Sife ?ft er

provi der aqemntint By @thig thlne 18Dkioch 9aHpt, @Rtlir@RtaRs @i der is optional ly
notified of the § fg@#h 1910Ehe target application provider, and the
printer provider e i denti ty of the source application provider. 6.
NETPAGE PEN DESCRk Farridiq 163 1ib PRNui\@EHANI CS Referring to Figures 8 and 9, the

pen, generally dﬁéﬂh%aac%dgyl1@%Qﬁ¢m&r&wap{z@hbl&1@m includes a housing 102
in the formof a plafmfcs moul di ng havi n% wal | s 103 _defining an interior

space 104 for nmOuftPHE*EHE lpef ‘@B‘?ﬁ%’ﬁé‘h getronies chassis | 39 whjelsgswithin they oper at i on
rotatably impsut 62l Tat seomeé lerREB (20 Gowis ah ineraldOLIED 15 f&r(j)ﬂmd&g ﬁlﬁ'ﬁﬂad'ﬂhc[lﬂiﬂﬁ par ent

107 is al so of asti cs, or me ranspar ent
material 13 ffesrfas@wn& @ﬂ@ﬁét@rﬂ@mﬁ@m@wéﬁaﬁ@m seapnd ﬂl?é P§B d@ﬁféﬁomwmﬂ'ﬂea‘LCED mount ed

Wi E) hi It n E he?elte,@aﬂsy @ 139 %mcti iﬂﬁu&@%ﬁifot%aﬁé&zttek RAIRHCRSIVA, AP éamme,tcm;% wphi CP

subst anti a sur rounds e en proj ecting
Sare o 1 SRR SRS Sl e et T P AR rhrieB S Chi n

cor r espondwiip thesdopdr 1071ahd projecrea ivfraret hemwatbolits siBid: 08 rctdives ogsbngthd 02. A radi o
antenna 1 %aée%eﬂgaq 5‘5 @gwé? ?Jﬂi)l? q’n‘ést]§6 cogﬁegddﬁec to}npcglelﬂs()Jnttﬂe%&ot}t‘]fﬂi( Egﬁ tliy t the

housi ng 102. Screw t hr eads surroundi ng an_aperture t he cover
107 are ar%ﬁb%‘%‘&”ﬁé‘é@l‘Vémam%f““éﬂlln@ﬁﬁaﬂp‘?aé'@éz%ﬂemiﬂﬂd%mts é’d]ilf’r espondi ng
screw thr &&d&y cohthbis 137R/1 tﬂ@faﬂba@ﬂmspzkﬁﬁ@valﬂ-xéchh@eaﬁﬁ Bﬁﬁ@bbﬁltﬁ Riug@blag i nk

cartridge re enment . nount e Ihl e .cov tri-color

st at us LE[?af%é%(;lﬁ 4 m‘élﬂﬁ%gte’iyf?ma hie m%i‘ﬁ{’]%’ﬁ Haégligl‘:ﬂ 5%0 I%T%%teﬁ%ﬁ'httﬂé@d on the
fl ex PCB 1st®nd fgxdCEt13% wsnabEBechiatdng of thabaatyd 8P a4 induegont Bye s@fndifleePChed 101 f or
good al | - afi@udehednSiaaleh !ja].\zf 143Ta!;1@m§§r@d ﬁ%m@&aq&@foﬁdea%g a@lﬁac@m&%%' aryar king

ink pen and as_a non-marking stylus. An ink pen cartridge wth nib 119
and a sty e 13vhgn efheths oilps 1%ﬂ%ﬂ*iz¥°w’ég%&ﬁf@8ﬁ§wa%ngwOgiprd%ewlm n the
housi ng lOEterrﬁldtlmftI‘Iefﬁﬁ'cdbﬁﬂﬂg apaniddrs dgerine by dd fen@ib 11h& sshuyhibis2inTR 21 can be

brought 0% ekt b B 2U801ient from the TR LED 143 via reflectors (not shown) mounted on the slider
blocks 123 and 124,

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

The pen 101 is arranged to determine the position of its nib (stylus nib 121 or ink cartridge
nib 119) by imaging, in the infrared spectrum, an area of the surface in the vicinity of the nib. It
records the location data from the nearest location tag, and is arranged to calculate the distance of the
nib 121 or 119 from the location tab utilising optics 135 and controller chip 134. The controller chip
134 calculates the orientation of the pen and the nib-to-tag distance from the perspective distortion
observed on the imaged tag.

Utilising the RF chip 133 and antenna 112 the pen 101 can transmit the digital ink data
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open end 122 of the nmetal 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 cambarrel 125 is secured to the
pen top 105 in operation and arranged to rotate therewith. The cam barrel
125 includes a cam 126 in the formof a slot within the walls 181 of the
cam barrel. Camfollowers 127 NPX024-SG 49 and 128 projecting fromslider
bl ocks 123 and 124 fit within the camglot 126. On rotation of the cam
barrel 125, the slider blocks 123 or 124 nove relative to each other to
project either the pen nib 119 or stylus nib 121 out through the hole 122
in the netal end piece 114. The pen 101 has three states of operation. By
t urni ng t hivhichp cddiptet For eraglty @0 pskappbfor difivgent tanedssivt)ad BScompaing sySeyl us 120 ni b

121 out; Ink cawheaﬂ%ism elafaléc%w%em@m Algg%%n@gsﬁ%ff%&dge 118 nib

119 out nor lus 120 nib out. A second I'S nounted on an
el ect roni c¥h %Olf@e)esmﬂéﬁﬂ%& ‘i‘%‘am%ﬁrﬁs@ﬁ@“%@@éﬁwﬁ@ﬂ 100 #the P d0lsecond f | ex
PCB 129 nmiﬂalﬁlﬁ'y Afludesi lfu&éﬁdaﬂg&ﬁo 33k dfofd) inR B foflipp@xiteBEly ¥ AflutAM 8 bdson  for
proj ecti on_ant o &] ‘?35 )rangcanhe \n i, Bge. sensor 132 is provided nounted on the
second fl ex PtE "IPG*F6Y recelv”"n": r&fl ected radiation fromthe surface.

The second fl ex P@Bmlt@gerahls Bipunnsd en thadéod fifxrPeguehiyheptn 191.13%8re 10hi ch
i ncl udes a@aaﬁcgdﬁagaﬁqma%%mqm %ﬂ@@ﬁ&ﬁ&&e & oFhubRPL Ot 3 Ez?gughbgl sq-34 for

control ling operation of . An optics b from
moul ded cl &‘f’“fﬂfe&%‘?ﬁ“ef?ff‘%‘f’ﬁ%dﬂW% H‘reﬁmigﬁéent%\lﬂ@rthawolaww@ dte @k infrared
beam ont o ﬁlmﬁ:mtmmlanaarfaeﬂeﬁsa&mgaﬁdMQeEeh@rpuomg& 18gnsor 132. Power

suppl y wires 136 gannegt. the,companent s omkhe secpnds Ll gx BCB,120 to

battery contacts e~ noun e cam b
termi nal 138haegsehdsetbstwee cothponentsaf thepoptreliondhind B4 FleSimeamed Whedea@ ®Rirrel 125.

A three vquemgs%@telueedbm &n%g/mmal%&v@mm@m Fralddfro G BASEGL 125 10
contact with the b tter :ﬁo An induction charging coil 140 is

mount ed absb?lﬁ?lfrl‘”f'i‘éhe T et 19 agefabsigalap] e rechar ging of the battery
139 via inducti oﬂnuﬁﬁb&emeoma&cé 152 xntdPGBs Lidtbthe idlageGeRR@URL. 3 tARcéivE r ared LED 143

and 1 nf r ar e ARASPEH e phd 4l 1 sedRIRE LMW BRLACOIRALL] Bt B8, £8M arrel

125 when elther the sty eln cartrldg use or
writing, ilpclyecheRlcEouddgind RE resehatprs padiipdietpre Ho6spnmedind tf the etenipdilhg applied to

the surface by the penlRg Qoé%gsgr 135 ca%b)éls B dBdoBes 10%4&011 Zﬂ?@frdrﬁags%ﬁtﬂ{%d' ode 144

detects light fromthe IR D1 r ef ors nount ed on t he
slider bIGKEYE 28 R F5Y! b5 °é?‘¥‘gﬁ%f°f)sebsa °’fﬁlid“’dg‘g Gin&f?‘Sé’PFLE‘BSr 36i ded
t owar ds t hiél ewid 43 681 lefdlds Herthagsiadig cib@Rinicion s ti: sitlio grisg@pienig3 tthiea pen 101, and

top 105 al gQukneliiiss. A4Slks odidAL Gy he pen 101 to a pocket. 6.2
PEN CO\FI'RO_LIERQ)‘(Iéhe efr:1(El '?sg arr %u%;osee é(IE)BJD%’t&(%lﬁm ne the position of its nib

(stylus nib 121 B]%ePF"r‘ERSS‘Eé‘FSt ?‘E‘H’b@amcﬁh‘fﬁ cqrgyentsransepivit eptrolien 1 Bed | nf r ar ed
spectrum tagbas eicudi s, ieags sthfoRRrficd 1520 @asly in&rhddy 14 af 512EDRAKY. 148 fre

integrated in a single controller ASIC. Analog RF components (RF circuit 155 and RF resonators and
inductors 156) are provided in the separate RF chip.

The image sensor is a 215x215 pixel CCD (such a sensor is produced by Matsushita
Electronic Corporation, and is described in a paper by Itakura, K T Nobusada, N Okusenya, R
Nagayoshi, and M Ozaki, “A 1mm 50k-Pixel IT CCD Image Sensor for Miniature Camera System”,
IEEE Transactions on Electronic Devices, Volt 47, number 1, January 2000, which is incorporated
herein by reference) with an IR filter.

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
event.

The radio transceiver communicates in the unlicensed 900MHz band normally used by
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records the location data fromthe nearest |location tag, and is arranged to
calcul ate the distance of the nib 121 or 119 fromthe | ocation tab
utilising optics 135 and controller chip 134. The controller chip 134
calculates the orientation of the pen and the nib-to-tag distance fromthe
perspective distortion observed on the imaged tag. Utilising the RF chip
133 and antenna 112 the pen 101 can transmt the digital ink data NPX024-SG
50 (which is encrypted for security amd packaged for efficient

transm ssion) to the conputing system \Wen the pen is in range of a
receiver, the digital ink data is transmtted as it is forned. Wen the pen
101 noves out of range, digital ink data is buffered within the pen 101
(the pen 1tPrdlesyiclephgner oy aliepmalivaly éxthopnbicensod? 4Gl indvoodl. sciontife edenedivay (I8} i nk

data for appd, axdlmatfewncgzao@mg BhidQ811iQn eteiaamp@,rbmvmeme@fae&aﬁg%mﬁ&ﬁéaa&ne) and
can be transmtt e.controller c ]I d&mé nmount ed on the second

flex PCB 129 in naﬁ‘emat“f(ff‘%‘)dl’—*i]eé‘b%pTdncofpgratﬁ By grartier g ¥Wr ating in
nor e det ai intetfive foa sloftirnecdonmenigfion wid abenttntdh bertpedippntd34.  Fi gure 10 al so

shows represent af,j m&epimbbélﬁen?'ﬁle%d 1%1 T3des b BE: dr E@%@Ofgl%&%ﬁ{?m%‘? R the

tri-color statys LED 116 | um nat i on orce sensor
LED 143, afiormiehi tegprpl Ié%*ﬁgﬁﬂm Pﬁﬁ%ﬁléﬂlﬁ Jhpacqakaomerrid 9 am shopminFiguies? andhi p 134

i ncl udes alcnmgioﬁt@hﬂmeng processor 145. Bus 146 enables the exchange of data
bet ween conponen ont r ¢ Fl ash memgry 147 and a 512
KB DRAM 148 ar etrg psf%‘”sumrﬁ‘é’ gy die Ii"‘“ﬂ“ﬁ"‘e Sﬁ&ﬁ"!ngth’[SSm%‘idﬁ‘?ef‘t g B BY P31 40 | o
arranged totioprikout referqere mmfa@glocagmgml alipwiggth¢ hetifmons @ sengpdd aptiotddi ode 144

to a digit@l. 15ti0iB&ten t@b'cm iREY objeatoﬁ;lieﬁzgt?aﬂ;]é&ad %Q&Jﬂ%ﬁ gsmaéeh t he
i mage sensor 132 A transceiver _control 153 and base circuit 154

are al so i HEPEEEE e qb ﬁf‘ésrﬁ“‘é%rém‘iﬂfa‘feﬁnpﬂlﬁ‘émﬂﬂ (&P pompggd Wﬁ‘P’&Hheﬂlﬂﬁée}gJB é5 an RF
circuit 15&ackpatidifagvahamttaes s deritbut dkahdadoas &re&ﬁ@deﬁtﬁﬁﬂéﬁﬁt@éle&&t the antenna

112. The control ITHJLQ REAGE tur S and .ocation data from
tags fromthe surface a\%l&a&t ed%ﬁgw emmeers ((’jﬁrrl%ﬁ“l PHFLERE ¥ or ce sensor

phot odi odentegated withigspast tg timp e PIOERS am%wtan@webmdr aftdi®sitigpnd handl es

short-range radi &n&@ﬁ@"ﬂ;&ﬂ HiOof e BtrdkD & nbedkldvih &@a%b%ﬁ%ns%malt is a
medi umperfornance eneral - ur pose RI SC processor. The processor

145, di gi t5PEEF T BB oG LB AT SL P dF<Iemn A
baseband mct@mlrtetefs&@)callyl hawg@hs@qﬂamn ahdibetdatnetidt? a stfokg ¥er WRERmYrs 147 and
512KB DRAM.J481.Rli€shole Nt €grated in a single controller ASIC. Anal og RF
components_ (RF circuit_155 and RF resonators and inductors 156) are
provi ded in the YEBAPERRINTRRDESGRIPTIORhe | nege sensor is a 215x215 pi xel CCD
(such a semsor |ampfgﬁdue;§mdsy Mat sushita Electronic Corporation, and is

described in a p |t ak Nobusada, N Okusenya, R Nagayoshi,
and M Ozaki, "A ?'%VG &y'ﬁf"ﬁlé#n?‘ﬁag P R e fully espembfedhindieured - daner a
Systeni, priEEEstphp@ns hekr ohdzedmedsd wing duplrkel 8122 WeRREY prifd bdgind 602 AL Rs 1,

January ZQQ(Qm ]ﬂ‘ﬂh’lﬁ‘g l-b §nd| 12€ ARQ% g;a%gt paper path with the paper 604 passing through the
duplexed print engines 602 and 603 which print both sides of a sheet simultaneously, in full color and
with full bleed.

An integral binding assembly 605 applies a strip of glue along one edge of each printed
sheet, allowing it to adhere to the previous sheet when pressed against it, This creates a final bound
document 618 which can range in thickness from one sheet to several hundred sheets.

The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print
engines, has bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and
infrared inks. The cartridge also contains a micro air filter in a base molding, The micro air filter
interfaces with an air pump 638 inside the printer via a hose 639. This provides filtered air to the
printheads to prevent ingress of micro particles into the Memjet™ printheads 350 which might

otherwise clog the printhead nozzles. By incorporating the air filter within the cartridge, the
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herein by reference) with an IR filter. The controller ASIC 134 enters a
qui escent state after a period of inactivity when the pen 101 is not in
contact with a surface. It incorporates a dedicated circuit 150 which
nonitors the force sensor photodi ode 144 and wakes up the controller 134
via the power manager 151 on a pen-down event. The radio transceiver
comuni cates in the unlicensed 900MHz band normally used by N PX024-SG 51
cordl ess tel ephones, or alternatively 4,n the unlicensed 2.4GHz industrial,
scientific and nedical (I1SM band, an& uses frequency hoppi ng and
collision detection to provide int erfer ence-free conmuni cation. In an
alternative enbodi nent, the pen incorporates an Infrared Data Associ ation
(I'rDA) i ntrerafiaeidiff dithe Sih@liteffe@ingelinkaimia il af thodnaridgt [Thainb esddgtisat filgn or

net page pr I ?Rrg i cI udes a pair of
or t hogonal }e%gﬂelf%%%ﬁém&chpgﬁ%fﬁ ﬂ%gﬁ%umg%&%r%ﬁ%p I%Shee 5f t he pen 101 axis.
The accel er onet eRsferiggtogieared hdfrnotonzadimgdia e@k@raﬂmas&@bimz@m@@ thotepl i ne. The

provi si on et albeeamah&ﬁ@m&;a%ast PARPLBSr dhheir® PO digie 862 iR wk BgiRen 101 to
sense notjon wth reference to surface |ocation tags, allowngthe

| ocation t4guet oPs % ATy Tht v Megirey p“ﬁt%&gﬁws’%ﬁﬁ,’ﬂ@%‘ﬁﬁ’ﬁ“&ﬁ {48 1D can then
identify adsppoﬁmgacline@équ:tnﬂileﬁrﬁgﬁratroﬁhihgrthctshﬂght Papr@sth 1The fep@i804 Rerasuimfoace.  For
exanpl e, ce | el enent a_comand
but t on) , %eﬁnﬁ)ﬁgt%%‘% 60%)% l@e&efgﬁ&% g%tu 6%6 @&uhe pﬁsmontaﬁdesgzgf’%léepg “the input
el ement ca‘W“eﬁ sensed 4ng lé@mnﬂflsﬂgtcmmﬁnm@tﬁxa@‘remn@d sififanequstyep eif dyingin neasur ed
by the accm%@g@o@,{b&m each of the x and y directions is integrated with
respect to time tg produce an instantaneous velocity and pgsition. Since
the starting positqRpeT & s drsEMpmRie’ priat sgjpe qg%&‘wlighaosﬁ‘lﬁp‘f“@¥eéf’f1'\ﬁé‘k?)05| tions
wthin a @Kebl@{ﬁﬁgrﬁdl slorgaleGtidight @ﬁer pAh)t hmugbt a@zﬁ:&timﬂjandemfoﬁg'l"ﬂfese@ﬂkfﬂccurfm ates
errors in the d.accel erat el typical | v have hi gh
fesol Ut | Onwhe PH:% (% ué S Iacg ﬁﬁdo uet ?ec(gge t§04 u\%ﬁ%hc FIGCOEM emée

accunul at epring @g@h@%t 7. NETPAGE PRI NTER DESCRI PTI O\I 7.1 PRI NTER MECHANI CS
The verti cal | y- mRpsatiggho MphRABGn Bt daft 64 @Q&ﬂoﬁt&ﬁga&&eéﬁﬂnéﬁﬁé%ﬁﬁm ed in

Figure 11. prints netpages on Letter/A si zed nedi a_usin | exed 8%Z"
Menj et t pr?“ﬁ?méﬁtﬁfhﬁB?d"GB?e”ﬁ’%’(f%gﬁepr&‘éedp@ﬁﬁf\‘ﬁl??si’%‘”qg’ilbﬂ’r‘”é@d%’é‘e . It uses
a strai ghtépajrs fifpaiskuppbrt folld Bl Ap@EIe oGO aasit shilie ‘bliéélﬁ)&t@fa niolaalta:ﬁiup&rex ed

print engi i ch _pri bot h. sl des e |nultaneously,
in full co oer%hggczir hgmgvaﬁl(g% léfmueaf ]-E'}ygl&n It e ralmei%psu mﬁr&%séﬁ 605

appl i es a EPpReddrvgH E%ﬂfﬁfaeh@lﬂldhﬁeioﬁﬁgbﬂxbm%awmpbx«'ﬁt!@@fa @Ime]@ft,A aI | owi ng it
to adher e degurddiBorfpWrOMS caig@t when pressed against it. This creates a
final bound :

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

As the sheet 604 passes into the ghie wheel assembly 673, adhesive is applied to one
vertical edge on the front side (apart from the first sheet of a document) as it is transported down into
the binding assembly 605,

7.2 PRINTER CONTROLLER ARCHITECTURE

The netpage printer controller consists of a controlling processor 750, a factory-installed
or field-installed network interface module 625, a radio transceiver (transceiver controller 753,
baseband circuit 754, RF circuit 755, and RF resonators and inductors 756), dual raster image

processor (RIP) DSPs 757, duplexed print engine controllers 760a and 760b, flash memory 658, and
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docunent 618 which can range in thickness fromone sheet to several hundred
sheets. The replaceable ink cartridge 627, shown in Figure 13 coupled with
t he dupl exed print engines, has bladders or chanbers for storing fixative,
adhesi ve, and cyan, magenta, yellow, black and infrared inks. The
cartridge also contains a mcro air filter in a base nolding. The mcro air
filter interfaces with an air punp 638 inside the printer via a hose 639.
This provides filtered air to the prigitheads to prevent ingress of mcro
particles into the MenjetTM print heads 350 which mi ght otherw se clog the
printhead nozzles. By incorporating the air filter within the cartridge,
the NPX024-SG 52 operational life of the filter is effectively linked to
the |ife of4Mihef DRM 657ckyElustibiee iniTigereddr t ri dge is a fully recyclabl e product
Wi th a capacity IRt b;agesgapﬂnaéstébrq{gﬁ&%& &@&%ﬁet&&gg@ma gglgfcé Referring

to Figure 12, the notorized ned | er asse ushes the
top sheetw'éﬁkis%‘ﬁpﬁ%ﬁﬂsd% eSS Y“F%Hﬁllbb“ﬁ?%}'f ﬁ&@‘t"lsépeﬁﬁp@@f@féh Bﬂrﬁléﬁlﬁt s first

print engi peilsGidyichbflzd hl@Rﬂ’U]ﬂilPeXﬂdnd Memineld. Mn@ah@b&tﬁadonammexmﬂ he two

I\/brr]etTMprl t enlne 602 and 603 sin n-1ine
sequenti al® '{' FGEFa f%l OB TREs l}eﬁ"ir’%‘ﬂ{l]mﬁ)‘ﬁ%"gﬁsmgg? ‘f‘?mggﬁ‘&ateﬁg'ﬁ!é?he 604 is
drawn int opnntmmff¢mmllelpﬁ’60rmaaén@rsmd&@@bbw659nt egral, powered pick-up rollers
626. The positi O&h@faﬁngpsz@stéa&emgo@mage&% ofis 5 BRSGSeARheefr | DI eed
printing commences. Fixative is printed si mul t aneous y 'to ard drying in

the short eXPPHEEERe8] famat Faeh Prit gogis SOk Ppendy, Highersiapdarintypsge évagen s nt engi ne

602 thr ougnsoalaﬁeme@fetnp@meaadsmlr&al 15k (K& at oW 8@ pages(pdl rhiGRG Orne bipged g St rai ght
paper pat hg act aru rized roller. These spi ke wheels

i C
contact thé mw’ tro err‘?‘?’lﬁlltg‘gﬁ%% plshee Sﬁﬁﬁtﬂll?ﬂ‘lsg’nue to feed the sheet 604 into
the second I\/En] eﬂ‘ﬁd\masqgrnnntenemgqom@llwsoacﬂ&fobnlrelpmgrttr@spﬁttgwmmlﬁnhnd 12a, the
paper 604 @g%%@c%gtﬁcamm%e%%@m@%s%t&w g;% chl 603 into the
t \ween

bi nder asse he printed page passes power ed spi ke wheel
axle 670 with aTFﬁHS‘F“SE@m?&Hﬁ&a%h’?"@P‘Wé %%Wﬁorm&sp@cwr’éowth spi ke
V\/nee! S anChnat]:ﬂUBEsmSal’aywﬂraTs b@ﬁgm@bﬂ&td]ﬂﬂlﬂﬁk cop-Eb&) ﬂim%&ﬁéﬂiogl ABxhdbglime assenbly
T 1§ oot S0 (Ol Rl HRRSE BB B0e L L ATSREL LS or V27 1
separ at e nt>é erd qgmﬁ girouiy ?@) @am@ératfed in aTlhée g)lumnélewrfé@ IGSGaMEBIFyOIG@Ben@o nsi sts

of a part '(@Hcﬁ’cuh@ﬁaQM‘Rﬁ?%Lcﬁat@rz%d%dh@or@7§69$r@ﬁrbﬂ&d upacgyﬁ}akeri@ &@%ed bl 9l ue
supply hose 6 fromthe ink cartrjdge 627. This axle 679 connects to a

gl ue ~wheel™ tﬁ‘ﬁ“’%ﬂﬂ 68 5 iRy %Ceﬁﬁtp?gaﬁ‘i“}tqr%”?wg’&fl‘?“ﬁﬁk FRPGERGH beadi al
holes. A rmdude@udaMmﬁarg s88:2d. mmmahmﬂssshmﬁh@jx-ﬂswmeeﬂm)mm @BNnis@Reni ng at
the front. qshde and r.un doors are attached to

t he net al %ﬁpcm kfep ﬁn%mecgrgmgeﬁ 88‘""‘" gara %%Esr est of the assenbly 673
is thrust forWaﬁdaﬁeWBGhmkm@ﬁacemp@@ﬁeéﬁtakﬁ@rwda@ egtheelidinhz atrgds t he front of
the nol dedicRRHShEEB2 andBETRIBN 10caRbMAES oﬁle%ﬁc ihtliBcaBs ALy B0 ef fectively

cap the glue wheel durin eriods of 1nactjv H¥
Internet intertaces include S modems, Hybrid Fxber-Coax( () cable modems, ISDN modems,

DSL modems, satellite transceivers, current and next-generation cellular telephone 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.

The radio transceiver 753 communicates in the unticensed 900MHz band normally used
by cordless telephones, or aliernatively in the unlicensed 2.4GHz industrial, scientific and medical
(ISM) band, and uses frequency hopping and collision detection to provide interference-free
commumnication.

The printer controller optionally incorporates an Infrared Data Association (IrDA)

interface for receiving data “squirted” from devices such as netpage cameras. In an aiternative
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As the sheet 604 passes into the glue wheel assenbly 673, adhesive is
applied to one vertical edge on the front side (apart fromthe first sheet
of a docunment) as it is transported down into the binding assenbly 605.
7.2 PRI NTER CONTROLLER ARCHI TECTURE The net page printer controller consists
of a controlling processor 750, a factory-installed or field-installed
network interface nodule 625, a radio transceiver (transceiver controller
753, baseband circuit 754, RF circuitss755, and RF resonators and inductors
756), dual raster image processor (RIP) DSPs 757, duplexed print engine
controllers 760a and 760b, flash nmenory 658, and NPX024- SG 53 64MB of DRAM
657, as illustrated in Figure 14. The controlling processor handl es

conruni cat éngodiwertithe fhieterne¢sweliD Aliftedanelfonshbit rahgercamhmunivation| vt suitaldy page pens

101, sensegphhGahebdc Bt ton 617, controls the user interface LEDs 613-616,
and feeds_and s chronlzes the RIP DSPs 757 and print engine controllers
760. It cofhéit sts)éO?TEé'zﬁ%QN%PRb’é'ﬂﬁornance gener al - pur pose i croprocessor.

The controlling mh&&&&ﬁ&fpr&éﬁor@mﬁbﬁﬁﬁ a8 Wiflch tht: BRumBEs Pibe BRI AR
controllers 7% ﬁSé%lsmA % |ald€ 62% The RI P DSPs rasterize and
conpress page”descriPti o s‘F e SO Ypat q%?? er's conpressed page
format. Each pri fite B¥Ryi7Flerasteoimdt qadll Hegrdemkpan sl compresh élﬂ sstenred ppeé imb®. page

i mges to tﬁe%am%&&gar%sgeab@&%m Rk lasga%ﬁgen%ﬁpmewpfe@t'wa; loTRdbhiarte AL OVer

30 pages per. mnute). The | exed print- engine controllers print both

si des of amglﬂlé%lPSP@lmM e&ﬁé&i’sfmﬁﬂzeﬁﬁ@aﬁ&%@r T&sﬂsﬁﬁ cap gt B leeatrwW@}npeer 760a

Cﬁnt rol s taerfapatimbé anaddokdd ﬁag’bdcdﬁmﬂganaﬁlsbd sﬁ)kednuﬁéﬁg@r THs megﬁwﬁmda@n W th

t he master m. 1 the.ink cart chip 761. The printer
togtfl}(i glllgpﬁoo %P ugld er1t21}g'%shm§tI ?(f

controller menory Ware for both the processor 750
and the DSPs 757 Waaignw@edeﬁloragl tb@qﬁq dgeeription eng radiatizad toBlyprdone-gesdwion bideveb nai n

menory 657pigdap RREY is okdMBsty comﬂ%ssm QLGRS0 st:iQd wHRBRSmd Paftrof RO %nﬂh’e@e& ﬁa&e

transcei ver conponents (transceiver controller 753 and baseband circuit
754) are if¥P&grated in a single controller ASIC 656. Anal og RF conponent s
(RF circuit 755 ahdinfired(B3 nmbmaprﬁmdpagndm&tn@ccﬁeﬂxﬁﬁ)gewgeatpﬂﬁwltydfd in a

separ at e Rﬁoﬁ@i'x?er?x?ﬁ Eag,l;lh[ enc:oiagsqﬂéégy é%cﬂgrr}%ﬁec; %ﬁ%ontlggl%ﬁsé andqge dta a con eGP ate, since

net page pri nt er ow t net wo 1 ON -sel ected or
fiel d- sel etehdle is Fngratpd frEnpsicrigsign dtmteﬁel%@zlsﬁwdtpamwa) DRAM 657 is al so

sz chip. The pr nrmmmgbda@o;c;@@ys@é BaBlt- fs-bz&(;ag%ruﬁagwt@ulb gefxddprinieRadat e ASI Cs.
variety o

F nterface g,& g are pr vi ded, each prOV|d|ng a

net page né?ﬁ% ? %LPQ%@Q?%T’ el §F?ﬁﬁ A RA gpmﬁﬁﬁbﬁ%%? or network

i nt erface W&Rry, Natspagthe et expankion dngh prétingeipeling Bagé ammsmn adlptitling B@‘ﬁﬁmﬂﬁ)dems

Hybrid Fi b&eaugqampﬂaﬁm tggs}bsla;@g%m bRl TR page Bﬁg LER g, sal ellite
t el 8phone tra

transceivers, current next - generation ce nscei vers,
and wirel%e2 | OEBL'P‘TF'ERS'I‘F?WE?'—LF'F anscei vers. Local i nterfaces include | EEE

1284 (paral | el pokdpage ekftBA&Emd printing pipeline of the print engine controller 760 consists of a
high speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax
decoder 764, a custom halftoner/compositor unit 765, a custom tag encoder 766, a line
loader/formatter unit 767, and a custom interface 768 to the Memjet™ printhead 350,

The print engine controller 360 operates in a double buffered manner. While one page is
loaded into DRAM 769 via the high speed serial interface 659, the previously loaded page is read
from DRAM 769 and passed through the print engine controller pipeline. Once the page has finished
printing, the page just loaded is printed while another page is loaded.

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK
layer, expands (at 764) the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-
level netpage tag layer according to the tag format defined in section 1.2, all in parallel. The second
stage dithers (at 765) the contone CMYK layer and composites (at 765) the bi-level black layer over

the resulting bi-level CM YK layer. The resultant bi-level CMYK+IR dot data is buffered and
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and 100Base-T Ethernet, USB and USB 2.0, |EEE 1394 (Firewire), and various
energi ng hone networking interfaces. If an Internet connection is
avai l abl e on the local network, then the |local network interface can be
used as the netpage network interface. The radio transceiver 753

comuni cates in the unlicensed 900MHz band nornmally used by cordless

t el ephones, or alternatively in the unlicensed 2.4GHz industrial,
scientific and nedical (1SM band, and uses frequency hopping and
collision detection to provide interference-free conmunication. The
printer controller optionally incorporates an Infrared Data Associ ation
(I'rDA) interface for receiving data "squirted" from devices such as

net page cafrenagsd (atl 767)dtr peihting bih¢ Mutgjet™NIPXD2A-3 SG/ibalsceoTiochunie s Mosttohmesp rinter

uses the | t h ni cation Wt
con 1 gur ed ey A EL B Ol Sl A AR Bt D s st BRe i
processor ¢@Umﬁa@mﬂ@@EﬁMedw&hmwﬁ%mnﬂm@@5ﬁhemdgmdwghmh@w@&@e Iayouts and

page obj ects, 'tWHéQs%erﬁﬁn@Q‘@ﬁlQQJn&aEﬁ?% ﬁeﬁsgélkmgoﬁ 04 ot G afdplzsq 757 The
DSPs 757 rasterize each page description and glgrér(gress the rasterized page

i mage.  ThE B etEsYahioaie viaa shagdfing tyapyes Ophigee mrinesgend Womenory.  The
si npl est  walecttdvid astchal imise®slavépih 171 pleferdldSHE hhéSsyﬁd)nghﬂU’f(ﬁﬁfbhheQﬁﬁ’edJ’lﬁSt erize a
P e PR DR e S AP BBl ERY, oL ORI ALY T
onl y | eadspagt grgseipeand rea@elnyg Ipméw Pafeued thé mthpasiﬁSQmeqrﬂow-am@end bwg'/s hor t

docunent s. mM&Hﬂmﬁgﬂkifﬁ&gﬁﬁmgﬂggnﬁ page description are rasterized to a
cont one- resolutlgﬂai;béﬁgh evel ﬁ%tna which is | osslessly congressed to
negligi bl e size VIO SF gneraserrigen bhrooatsredss e a0 Litshage. The
infrared (daR)s pblalyﬂlte abdng thh Eopdimeiseolofifgege DI, gﬂvinga md@dofraemcﬁagesmoags at a
dons Tt 0l oy 0T Skto S ud Bl BT\ 80 EERIER G R0 L g 0 1D 2
rasterlzatm@ﬁeﬁﬁ@ﬂ@ﬁ@?@wmﬁﬂmﬂﬁéeE@ﬁﬁ?@bS@ﬁgph@éﬂ¢ﬁﬁ@ékHﬂﬁEmﬂwﬁmﬁprocessor
750 passes;PrakeitRaskaRaH&uinldPIAs Mchidah ?nﬂhlaml xR inRIcRfen€RgENE

controllers 760. Fach print englne contro l'er 760 stores the conpressed
page i mage® *pegds P& c o menory, and starts the page expansion and printing
pi pel i ne. Gagevsorpansi on and printing is pipelined because it is
inpractical to s 114 Vi e .in menory.
bR NT En e saitaf ol b Jg%&ﬁ“&%?ﬁ%‘i“??r\]{h(a 85“% 9‘?"‘*‘“’"‘“%}“‘6@ ine of
the print %?fﬁﬁpe@ﬂaﬁwalﬂéﬁrem@@n%@n@‘@vﬁ& lwllheaphqegﬁed@péeet skiflgdrin h894 seri al

interface G®nt @1@&@@@@&5& NG HBCRAGE, #faBing Bord e dRkiflca( QuRibédy, FAX  decoder

764, a cus toner/c ositor unit 765, a customtag encoder 766, a
i ne also r};ll tlhm the sl()amt and scope of the present invention. Accord?ng y, it will be gnderstood that

the invention is not intended to be limited to the specific embodiments described in the present
specification, including documents incorporated by cross-reference as appropriate. The scope of the

invention is only limited by the attached claims.
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| oader/formatter unit 767, and a custominterface 768 to the MenjetTM
printhead 350. The print engine controller 360 operates in a double
buffered nmanner. While one page is |oaded into DRAM 769 via the high speed
serial interface 659, the previously |oaded page is read from DRAM 769 and
passed t hrough the print engine controller pipeline. Once the page has

finished printing, the page just loaded is printed while another page is

| oaded. The first stage of the pipeling expands (at 763) the

JPEG conpressed contone CMYK | ayer, expands (at 764) the Goup 4

Fax- conpressed bi-level black |ayer, and renders (at 766) the bi- |evel

net page tag | ayer according to the tag fornmat defined in section 1.2, al

in parallel. TheCsatdhd stage dithers (at 765) the contone CMYK | ayer and
conposites (at 765) the bi-level black |layer over the resulting bi-Ievel
CWYK | ayerl- The fesatiod & enabiing| usy dhter@NmK ¥tk cetartuter] setfisvare guriping: fite p @omgaited

NPX024- SG Sachighmatted (at 767) for printing on the MenjetT" printhead 350

via a set of line buffers. Most of these line buffers are stored in the

gf f- c?i P :DRAM T?ﬁntf:rfaﬂ@durf&% agﬁﬁmgiﬂtr&attoheetzﬁlhg(to@tﬁaaié@lessoatvarbhrdh&meﬁlg doth ;
ata (includi ixatiyv e, Menj et TM printhead 350 via the printhea

interface ?%gﬂg gﬁgggeef%%fhé engi ne controllers 760 are used in

uni son, such as Agmﬁlqukgéﬁgmmgonflguratlon they are synchronized via a

shared line sync signal 770 y one print engine 760, selected via the

external nast er (aﬁ | avgh iRhgdd sehéok adHRE RS BLES mtage% ok &t Mast SOHRGS Tk GIURY dafahheN O T he
shared I|ine. ﬁ?%rlnt englne controller contains a | ow speed processor

772 for synchr ofif THYRS SPHE ™ BSHE" BVIBEALTR BYF IR aF W ioEs e el i ne,

configuring the Pr'”tQQQQm%.at ia a | ow speed serial bus 773, and
controlling the step er 5, 676. In the S%" versions of the

net page printer, thegtwo dé}lhtynat 1e§s@9c!n{%eo? ﬂ%%ﬁ&d?ﬁtﬁ @r&? otorlnhd c?frthel q%ﬁtgr%? per

m nut e al ong t he | ong di nensi on of the page giving a rate of
8.8 kHz at 1600 dplmm$ﬁ the 12" versions of the netpage printer, the two
print engines each p 45 Letter pages m nute al ong the short

di mensi on of the pag{é ‘%}em‘fandf‘??faﬂ ’%‘ﬂl”?‘ﬁ%"a}”&’tﬁ%mﬁ‘?es atjeagispme of e se | i ne
rates are well mﬁthmmﬁMHe operating frequency of the MenjetT"' printhead,

which in the currentggesi 9. 5688 95me3P mk Hiied FNGEUSI ON - The present
i nvention has been descrlbed wth reference to a preferred enbodi nent and

nunber of specific abher natehdtfe, BARACILIVERMIS of thAQMRY&Icodeli ey | | be appreci ated
by those skilled in the relevant fields that a nunmber of other

enbodi nents, differing fromihhaie apedichive at thyte@aagrided, will also fall

wi thin the spirit and scope of the present invention. Accordingly, it wll
be understood that the i nBgicksyand & mogdmentibe adigebsitian dawe, thd mdvedeht Haoa t he
speci fic enbodi ments descryeRedniilsr B SSBAL deﬁ&escl-nt»'/en@ﬁt' Quive! @ChdIdi NY
documents incorporated by cross-reference as appropriate. e scope of the
invention is only linited B§fachauies dbnaesitier dptggdeing indicative of the sensing

device’s position relative to the interface surface;

the method including the steps of, in the computer system:

(a) receiving the indicating data from the sensing device;

{b) receiving at least one of the movement data and the position data from the sensing device;
(c) identifying the text field from the indicating data; and

(d) operating the computer software at leatst partly in reliance on at least one of the movement

data and the position data, and in accordance with instructions associated with the text field.

2. The method of claim 1 wherein the processor is housed within the sensing device.
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NPX024- SG 56 CLAIMS 1. A nethod of enabling user interaction with conputer
software running in a conputer systemvia: an interface surface containing
information relating to the conputer software and including coded data
indicative of a text field; and a sensing device conprising: (a) an inmge
sensor adapted to capture inages of at |east sone of the coded data when
the sensing device is placed in an operative position relative to the
surface; and (b) a processor adapted tg#: (i) identify at |east sonme of the
coded data fromone or nore of the captured inmages; (ii) determ ne an
orientation, within the captured i nages, of at |east sone of the coded
data; (iii) decode at |east sone of the coded data; and (iv) generate,
using at |east sonme of the decoded coded data: (A) indicating data
indicative of the text field; and (B)at |east one of novenment data and
position data, tRe Psvdreritindariereibe prgcersatis edepied o apfraie Heprasesysg spgeddevi ce' s
movenent rehgdg o tidirhdien pet RE@A TG ' SklirhAER pedsh@nd0Si ti On dat a bei ng

i ndi cative of the sensing device's position relative to the interface
surface; the nmethod including the steps of, in the conputer system (a)
receiving the indicating data fromthe sensing device; (b) receiving at

| east one bf t heThvowathes of cldmt3avhant thehmoopowiis aidoptedimtoperfie grprdetreings sasl ng

devi ce; (ﬁﬂgiﬂg%ﬁtmﬁnxmgong?&s&ﬁmo 3 @i QR pL & oANdi cati ng data; and (d)
operating the conputer software at l|least partly in.reliance on at |east one
of the novenment data and the position data, and in accordance with
instructions associated with the text field. 2. The nethod of claim1
wherei n the procEssehod & chiuk etlerdih thbinngd aoSeiRsien gitdemt easingNBXR24- SG 57 3.
The nethod of claim 1, wherein the processor is adapted to operate at
processi ng speeds ranging from1l instruction per second to 1x1012
instructions per_second. 4. The method of claim3 wherein the processor is
adapt ed t 0% oper ath® 2gthop phelaad; pherdp be dreage appgiingfamyddmeantrs ivegs gtielebns per
second t O rwelddGroinn Sihied Géris@Bis! 10 E0005:8489Hdr second.

7. The method of claim 6 wherein the image sensor is adapted to capture images at rates

ranging from 10 images per second to 200 images per second,
8. The method of claim 1, wherein the coded data comprises non-barcode coded data.

9. The method according to claim 1, the method further including the steps of, in the
computer system, performing text recognition on the handwritien user input, thereby to generate

computer text.

10. The method according to claim 1, including the step of sending, in the computer system,

data to the computer software indicative of at least the text field.

1. The method according to claim 1, wherein the text field is associated with a visible text

zone defined on the interface surface.

NPX024-SG



5. The method of claim1l1l, wherein the imge sensor is housed within the
sensing device. 6. The nethod of claim1, wherein the i nage sensor is
adapted to capture-inmages at rates ranging from1l i nage per second to

1, 000 i nages per second. 7. The nethod of claim6 wherein the inage sensor
is adapted to capture imges at rates ranging from 10 i mages per second to
200 i mages per second. 8. The method of claim 1, wherein the coded data
conpri ses non-barcode coded data. 9. The nmethod according to claim1l, the
met hod further including the steps of, in the conputer system perform ng
text recognition on the handwitten user input, thereby to generate
conputer text. 10. The nethod according to claim1, including the step of
sendi ng, i¥.the Bomptivéaccayist @niaim Hatharcih positive clepaputesiispesed dnva ieteifaeli cat i ve
of at | eass]hrf;cg%é s%ﬁ‘sﬁngfdk\%eqyem& t]:onﬁ & t%éﬁ&ﬁgal@%&% ;QJSI'EI& é]&nég %: éllSed ﬁ;el n

the text field Is associated wth a visible text. zone I ne

i nt erface & fagdandwiftepysy dupgcpntgthy surface, the msthpd lcladineohielpeye ftegnerating ﬁlw 1,

wher ei n gQﬁdv’ém@gdeﬁi i@ R AbrH ollh &acﬁl@ws&ﬁn@%v&&iﬂlraﬁwroft&&erfacswzfsa&@inl ing he
sensi ng deyjce ured to perlo ic S sition elements as
Tt s Osed PD® AR AL araF e TLBF TR0 RS PR th PREEO ne

met hod i ncilamgithg t he step of generatlng the novenent data in the formof a
| ocus of the sensing device in relation to the surface by ascertaining
relative displacement of the sensing device over time with respect to at

| east one ﬁf the positjon elenents. 13. A systemfor enabling user

i nteraction wit h* &5 b Pablige (3568 nRierpatifth iy ST SO CURing 43,8 CUFRYE a:  an
interface ssswnfvgce containing information relating to the conputer software
and including coded data indicative of a text field; and a sensing device
conprising: (a) warmtrfegerfaenopining ddpnen tétioetp the cenfuragdsarofndtclulieast  some
of the codggtqdah AdMiedoriddesrehsi ng device is placed in an operative
position relative to the surface; and (b) a processor adapted to: (i)
identify at | easiseBREBevat cdupasigoded data fromone or nore of the captured
images; (ii) determne an orientation, within the captured i nages, of at

| east sone of the codede sdtonpdabted io)caplec Bds:s af at leed sdimeO R cddéd dahevheoded

data; and (iv) QERRHA& e ¥HlBR i hGRARE p QIR eRfvelidGe H652d6d coded dat a:

(b a processor adapted to:

(i) identify at least some of the coded data from one or more of the captured

images;

(i)  determine an orientation, within the captured images, of at least some of the

coded data;
(iii} decode at least some of the coded data; and
(iv) generate, using at least some of the decoded coded data:

(A)indicating data indicative of the text field; and

(B)at least one of movement data and position data, the movement data
being indicative of the sensing device’s movement relative to the
interface swface, the position data being indicative of the sensing

device’s position relative to the interface surface;
the computer system being configured to:
(a) receive the indicating data from the sensing device;

(b) receive at least one of the movement data and the position data from the sensing device;
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(A) indicating data indicative of the text field; and (B) at |east one of
novenment data and position data, the novenent data being indicative of the
sensing device's novenent relative to the interface surface, the position
data being indicative of the sensing device's position relative to the
interface surface; the conputer system being configured to: (a) receive the
indicating data fromthe sensing device; (b) receive at |east one of the
novenent data and the position data frgmthe sensing device; NPX024-SG 59
(C identify the text field fromthe indicating data; and (d) operate the
conputer software at |east partly in reliance on at | east one of the
novenent data and the position data, and in accordance with instructions
associ at ed(ewi t h {dpraifst thodext figlé frein the ibdicafingdatysdem of cl ai m 13, wherein the
processor is housed within the sensing device. 15. The system of claim 13,
wher ei n t h&) pr ocersgisrthy compeersplrire 2 leaph airdy @ reliancy op eideas| g oSthemelsment angi ng
from 1 i nsididiGd ihePosHie daeL MthcdoRdados HAB Bsihbdhs MekheMFitel esagend. 16. The
system of claim 15 wherein the processor is adapted to operate at
processi ng speeds ranging from 10 instructions per second to 1x106

i nstructions per second. 17. The system of claim 13, wherein the inage
sensor i s HousedTisysdmrpitlhian 1§ evisiemghedeogesenm is htBed Within tiyseitsmgniayfce.cl ai m 13,
wherein the inage sensor is adapted to capture inages at rates ranging
froml inmage per second to 1,000 images per second. 19. The system of claim
18 wherein_the i e sensor i.s adapted to capture inmages at rates ranging
from 10 i nEges pﬁ%%gﬁﬁﬁﬁﬁngtﬁ@%“?ﬁﬁﬁ&?“ﬁ@f“§@?ﬁﬁ@fm?@?aWﬁ§“§$%ﬂﬁﬁ¥of cl ai m
13, wher ei nndilgdropddesdudion @r sonprd 1368’ inanetbapecaenc oded data. 21. The system
according to claim 13, wherein the conputer systemis configured to perform
text recognition on the handwitten user input, thereby to generate
conputer text. 22. The %ystenlaccording to claim 13, wherein the conputer
systemis tonfi glhestrtampoishing luiczin heppisesocis afspiedic 8tie Narescsingliressi ve of

at | east thggide@om 1D irt@tionhFRKORdrd %G X0 idBuctiddd ersaesdsem according to claim 13,
wherein the text field is associated with a visible text zone defined on
the interface surface. 24. The system according to claim 13, wherein
position el enents are di sposed on the interface surface, the sensing

devi ce bei Wg confheguricadf elgjmddrvhouindhslithage srntes is hpyoss withi theedneingdvtise.as it i s
used to

18. The system of claim 13, wherein the image sensor is adapted to capture images at rates

ranging from I image per second to 1,000 images per second.

19. The system of claim 18 wherein the image sensor is adapted to capture images at rates

ranging from 10 images per second to 200 images per second.
20. The system of claim 13, wherein the coded data comprises non-barcode coded data.

21. The system according to claim 13, wherein the computer system is configured to perform

text recognition on the handwritten user input, thereby to generate computer text.

22. The system according to claim 13, wherein the computer system is configured to send data

to the computer software indicative of at least the text field.
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wite the handwitten user input onto the surface, the system being
configured to generate the novenent data in the formof a |locus of the
sensing device in relation to the surface by ascertaining relative

di spl acenent of the sensing device over time with respect to at | east one
of the position elenments. 25. A systemfor enabling user interaction with
conputer software running in a conputer system the systemincluding: an
interface surface containing informatign relating to the conputer software
and including coded data indicative of a text field relating to the
conputer software; the systembeing configured to, in the conputer system
(a) receive indicating data froma sensing device, the indicating data
being indicative of the text field,; (b) receive at |east one of novenent
data and position data fromthe sensing device, the novenent data being

i ndi cat i ve?®f t hEheswvrs #rorédien/foching I wharie the teefiedt s wesodiapdivhite ajvistirtéxac e
surface, theddiasiohkRhedlcauBed Ng i ndicative of the sensing device's
position relative to the interface surface; (c) identify the text field on
the basis of the indicating data; and (d) operate the conputer software at
| east partly in reliance on at |east one of the novenent data and the
position déta, af s sistereceotitdndemipsvhercngbsitivoticnss asdpoiedbedk mietfhe t he t ext
field whekghd biRnsRlAHE Wi bOTREIRY (B) piflod (BAG, S8RALA0aRt ed Lo
capture i mages of | east some of % when ﬁe sensi ng device
i s placed PHed Hpdiiden per Fowi wmicotic pafags ithpesygion ﬂvmg gqaﬁsuaqéeto eneents( B a
processor ackepémdatd iﬂthe(fbr)n df d @3iis cff}dme@énsxh@db&t:e maalo@fo mmf&@d@dcmhﬁgf rom one
or nore of fhe ca ggé §£§324 §G 61 | g (% erm ne gn orientation,
within the captul ecf ma es,*of ?“Clee‘%%rt BP° ﬁ’eat %8 Pag 4Bt BostheR | )
decode at ﬂ@%@¥ sone of the coded dat a; and (iv) generate the indicating
data and at | east one of the novenent data and the position data, using at
| east some of the decoded coded data. 26. The system of claim 25, wherein
the processor is houseg h|n t he senS|ng device. 27. The system of claim
25, wherei Tt he Pro®ss BFm‘@%dﬁﬁdeﬁ“ h Wi EYRRPIET StV SRR jith f CRRYISH S
rangi ng f raysiead thengtemigtidom per second to 1x1012 instructions per second.

28. The system of claim 27 wherein the processor is adapted to operate at
processi ng speedd interface surface containing information relating to the computer software and including

coded data indicative of a text field relating to the computer software;

the system being configured to, in the computer system:

(a) receive indicating data from a sensing device, the indicating data being indicative of the
text field,;
(b) receive at least one of moverment data and position data from the sensing device, the

movement data being indicative of the sensing device’s movement relative to the interface surface, the

position data being indicative of the sensing device’s position relative to the interface surface;
(c} identify the text field on the basis of the indicating data; and

{d) operate the computer software at least partly in reliance on at least one of the movement

data and the position data, and in accordance with instructions associated with the text field,
wherein the sensing device comprises:

() an image sensor adapted to capture images of at least some of the coded data when

the sensing device is placed in an operative position relative to the surface; and
(b) a processor adapted to:

(i) identify at least some of the coded data from one or more of the captured
NPX024-SG



rangi ng from 10 instructions per second to 1x106 instructions per second.
29. The systemof claim25, wherein the i mage sensor is housed wthin the
sensing device. 30. The system of claim 25, wherein the imge sensor is
adapted to capture inmages at rates ranging from1l i nage per second to

1, 000 i mages per second. 31. The system of claim 30 wherein the inmage
sensor is adapted to capture inmages at rates ranging from 10 i mages per
second to 200 i mages per second. 32. Tfie system of claim 25, wherein the
coded data conprises non-barcode coded data. 33. The system according to
claim 25, the conputer system being configured to performtext recognition
on the handwitten user input, thereby to generate conputer text. N
PX024- SG 62 34. The %#&¥em according to claim25, the conputer system being
configured to send data to the conputer software indicative of at |east
the text field. 35. §he ropidnangeipntion. wyhit de capmyerimeses, affadeasispme Heheconput er
systemis configurededdai aand data to the conputer software indicative of
at least the text fighd. 36. The system.,acc ing to claim25, wherein the
text field is associ afed m??%k§ﬁ$?§?ﬁrg&?é%€gg%%%g defined on the interface
surface. 37. The Sysgm aceaidl AfinhiCuufl AR cal DRILADWPRILL L' OTENt S
are disposed on the Interface surface; the sensing device belng configured
to periodical ly sens® psiépt epnisiop atdpipames thp gecpded padledidateg  write the
handwritten user input onto the surface, the system being configured to
generate the novenent data in the formof a |locus of the sensing device in
relation tg the r.f.¢ A certai.nin rel ative. displacenment of the

sensi ng dé%fce d@%ﬁ%%%%%9§F?§”§%§%g€€“%%“EP ?gﬁg?m%ﬁgs%?mgﬁgm%osition

el ements. N PX024- SG
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27. The system of claim 25, wherein the processor is adapted to operate at processing speeds

ranging from 1 instruction per second to 1x10"2 instructions per second.

28. The system of claim 27 wherein the processor is adapted to operate at processing speeds

ranging from 10 instructions per second to 1x10° instructions per second.

29. The system of claim 25, wherein the image sensor is housed within the sensing device.

30. The system of claim 25, wherein the image sensor is adapted to capture images at rates

ranging from 1 image per second to 1,000 images per second.

31. The system of claim 30 wherein the image sensor is adapted to capture images at rates

ranging from 10 images per second to 200 images per second.

32. The system of claim 25, wherein the coded data comprises non-barcode coded data,

33. The system according to claim 25, the computer system being configured to perform text

recognition on the handwritten user input, thereby to generate computer text.
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34. The system according to claim 25, the computer system being configured to send data to

the computer software indicative of at least the text field.

35. The system according to claim 25, wherein the computer system is configured to send data

to the computer software indicative of at least the text field.

36. The system according to claim 25, wherein the text field is associated with a visible text

zone defined on the interface surface.

37. The system according to claim 25, wherein position elements are disposed on the interface
surface, the sensing device being configured to periodically sense position elements as it is used to
write the handwritten user input onto the surface, the system being configured to generate the
movement data in the form of a locus of the sensing device in relation to the surface by ascertaining
relative displacement of the sensing device over time with respect to at least one of the position

clements.
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