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DEVI CE FI ELD OF Imﬂmfﬂmmmrpresent ijnvention rel ates T6%¥° L Rk
for prOV| di ng comuni gatipon between a sensing device and a 5 coErﬂdtUérZU[]H
system '“fft& i nvention fas been devel oped primarily to all ow comrunication
between a sensing device sensing igy Lm:_from an interface surface and
a renote conputer system However, a thoug the invention wll largely be
descri bed herein with reference tmEmeFSNVBa'JOMt wi || be appreciated that
the invention i®epetnt Invantich ethtet © a eppdevipe forlpiogidifig erplinicgliondei@@n PENDE NiGoe and a
APPLI §ATIOQ}J§C,\@{C;,,OUS rret hods) systems and apparatus relating to the present
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t he applicant or assi nee res PAVenton s mil taneo he

present apqshdtiensfomen mwrfeqe wmwo/reeswwteweplmG@ew@ wmwmw
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PCf/ABgO/OOSZQ PC17AU00/ 00530, PC7YAU0O/ 00831 Pt ' T/ AUOO/ 00532,
pGT/ AB00/ 00533) PCT/ AUDO/ 00534 FOFENPINGAFPEISATENS pGT ALDO/ 00536)

PGTI AUOO/ 0053 Nearid@t tneftiods J¥¢nB QfxGiBparallt relafing ABOPrSOE BSntioP@T IS0 ArOBSUIpWing co-
Pt T/ AUOQU A debiicadefes Qgﬁ&. ¢ o sk D543 kaviRlich/ sHRALRD5ER) the present
PCT/ AU0O/ 0 “6854 Pt : T/ AUOO/ 00547, PGI/ AUOO/ 00546, 20 PCf/ AU00/ 00554,
PGT/ AU0O/ PGT/ AU00/ 00557, Pt : T/ AUDO/ 00558) PCT/ AUOO/ 00559,

PC f | AUDO/ 005 @GCT/APROI0ABCRET A0S 19, RET/ALINIIER0RST BEI0006521 THCKIAYBY 9736 4,

PCT/ Ag00/ 00565»):r/RUW763AW&@5@5324 F%emammo&ﬁmmxmmmm

Pt : T/ AUOO/ 005 B THAI@R0B72)
PCf / AUOO/ 0057?éLT %"iﬁg\%ﬁ/ Shy, ECTiALOY 00575 Ol A%@g(gqg%i
Pt : T/ AUOO/ 005 FFT 534 ETARIREI CECTHA U036, ) 25.
Pt : TLAUOO/ 005W/Ap®mama@mgs9mmpmmomwww IIOVTBEES)

FP)fC_l%AUOUgg ?832%%@0%&%&%&%544 %/Mé@?ﬁ&%goﬂﬁ%%ﬂhm%S%
PCF / AU00/ 0059 e@%%%%@%ﬁf%eﬁ%ﬁé@%@% %g and
PGT/ AUD0/ 0051 ZCTAHR0/0956 ACTAYPASIS6HT PTHLION00SE. be)wwsgpmwa?@ s are

i noor por at od reT@U/d0Ys6 CRATESI00/M@563) FITOEI00/BE58 BRITKERMISD, FITERI0Nb10) a user of
a_conput er SySﬂc?)thonasﬁaﬂérmM&o%%trMM/&%t P/ R0066097) #@Hwo/@sﬁl)nl tor for

di splaying informati on an r

i nformati on. \WWW@{]&P(E{@W?O&# g@wggﬁpg%ﬁﬁ?osg W@Hée atively bul ky
and @8n- por t alfICE/AUPMAIER0NRETIABIN0/G9F42nRCEAUSMOOSET DRGT/ALIGP(005ES, RCTEAUSY/0058). r ead and
nore portable ﬁdmoommrmxmmo% EHTRRLGYSH, BT/ AU0/0EN | PEVAUDONSE20r . However ,
unli ke a keybgar e bility to
interact wt h con'% m@ﬁ%@?’@%'sweg Fﬁ/@d) 5473%%085(;!%6;%' ng to the

i nvention, theCEAURVYSI5\andRET/ AV Ty device for providing communication

bet ween at | easThedisclouns otissh-pydieppliatonsmdin@mpoagaihortinby cogsstiasye. t he rel ay
devicgp and the at | east one sensing device and t he conputer system being

physically separate and renote fro%& the relay device including:
a first communications nodule for r f| rst indicati ng data

transmtted froPRreily e obnemmputsn eysten pritalijinireds with thesysigm pyingetmopiyr Rpdisplayinge
i ndi cat i nigforchatlor arld @ keéy6hard SHARF MdustTor Miputting Afofm@tichl WEIIsChad Ciftertbrads popdrRlC @ 8 rdlatively an

operativey, %?%dtdoﬁ’%nkb% ;ﬁwoggn&wg oh! g,grtaﬁgglggigd@ L\gr@ ¢ H9rtaBiR itfan forrfbtidnl I ST

SEE: JIPE AR STt i mooser MM B S - 18 TG £ PO 2 1

NOV 2003 interass tithpampuiccsbiwarebased on decoded first coded data and including a
first region identity indicative of an identity of a region associated with

the first interface; a processorg %&VWI cﬁ.r%l,generate second i ndicating
a,

data based on the first indicati Second communi cati ons nodul e
for transhitti nipording tatheiovention theft is previdedja refant davige fpr prodding exPUFBHGHREVERH {56 5

conpud@®r &y schsiievice and a computer system, the relay device and the at least one sensing device and the computer system
being physically separate and remote from cach other, the relay device including:

a first communications module for receiving first indicating data transmitted from the at least one sensing
device in a first format, the indicating data being gencerated by the sensing device when placed into an operative position

in reiation to first coded data forming part of a first interface disposed on a first surface, the indicating data being at
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1n a preferred form the second format is a cellular conmuni cBETAS00M00580r k
. protocol, such as PHS, GSM GPItS, or WCDMA. Preferably Reeiwddémthigust 2001
conmmruni cation nmodule is also for receiving a response data GemtggNﬁ@rmﬁter
system. Rrmeferably) the relay device includes a printer configur
receive {he AR RREE dg(g:fe@m&aﬂcdq&ma AlRinga ARGty RNt DRBEY oDitegddhe
response e‘c‘faff a. Preferably) the response data includes a second region
i dent i ty2¢art Yty 8sgreBie i dentity of a second regjon associated with the
second i nt er f ac@rogssdr corfigureditd gertemte scoqné indiggting data bagsd enghedisst 9 d¥a#dr oon8gur od
to generate seGoRIndCaRaRicHdlsanciufoCieihimitengalic stda@! isdeip daty @i soondifgentd by and
the sgcond interface incorporating the second coded data. 15 In one
enbodsneﬁ?"fp“tf'ﬁyemé"econd interface includes visible informition in.addition
to the ~eoded dae pryferes myithsisssing formpt i p rrler SOPTBRPEHYS BRSSP R PEaSt partral |y
on the reppgesecmeta. More preferably, the printer is configured to print
the second int ef‘nff@%@ RVeBnd DEmRREOR Godll if ASEoSe&Ring B @bpome dedicdhabacomputer
substantially visibl'e to an unai ded hunan eye. Preferably, this is achieved
by printif§f™with infrared absorptive ink. Preferably) the second codeg dat a
i ncl d@es at | eakseferablyethetrelty, devig inpudessacprinternfigurepl {pdeogjye thejraporss das e geustgie 8 fFon
identity.indfobBedon e rRipiéRE. fOrm each of the tags includes data indicative
of a relative i t.ion of . fo of e Rl itylofbedofirEgiont he
pﬁcst{:mbkyhtgc Fg?r&rﬁh%% inbiGfds sz(ﬁP&? kb aRbtvof B ty €Bi

rel ay device takes a cellular | ephone. Pref.erabl t

pri n%/er iW%&Fdé@h‘h"’ﬁ‘é@j’é’-“%@?fﬂ?“ﬁr"f‘ﬁ‘f’ﬁ‘é‘&‘{f1%3?%’%%&'&"%‘1’%& gft%(ﬁ%oprr‘%?cdbend

act uat or Sala diedti@®KRthd saendireglon Detity artdithe seand intrfane indotperatingthespatdepeddatat he pri nt head

i ncl uges m)}/: ngW&db&i&n@ﬁp%ﬁd infekod fﬂ&ﬁd_@f@iitﬂﬁiﬁmaﬁd incdion WS @ded fdatd, re e

I nvention W I €. apparen romthne detal ri

BRI EF DES@*?FW?’G’&"%)E‘?MNE%“ W@F’e?%‘édg%‘%q%‘?ﬁgﬁg igﬂ%’%"g?‘r‘;%ﬂf‘% .E ?’L'Jti%‘g@m

i nvent i onprin thel scopndintdofece ontothe e qurfagssuch gt oqded data 5 sybstapfiglly H@f"'é&?é‘h‘ﬂ?‘g“ BEES Wi t h

r ef er encepdRablyNfis B ahiovPR PHidagwitlidiwkdwyemptiveinkwhi ch: Figure | is a schematic

of a the relati glgmbpmps&o}l,\@% &nﬁl@mﬁlc&(&@kédacﬁ‘ﬁéiﬂﬁ@ﬂc@idsﬂn&re@mweﬂ&y. Page
[

description; 30 gure 2 1s a schematic view of. a j.nteract bet ween a

net p pen, a Merpige f‘ﬁ'F’i"f‘FPéfr“f‘"’5"'”E‘Pﬁgaé“é"d%é‘a’%dég}al\}gﬁ)%{ng’nog gaﬁet page

appl i cation ser \orpardiulydy pecfedred foring thrtrelayidevise akegths baof 4 givleapeleiditpage servers and
printers interceRRRRY, & pitkeRindudesil pafkdth prihtEHed tBat thelidss cictaiivanrbicadactusioge Gt a

hi gh-1evel structurge of a i.nted .net i l.ae page descri ption;
Figure 5 F'%'"'émﬁlﬂ}iﬁ“'%‘f’eé‘vm%ﬁ'gé\;ﬁab?fg'ﬁ%pnm%gﬁgﬂo ngﬁﬁg‘ﬁl‘gﬂc@ tag. .35 Fidure 6
is a plan vi ew Shribesiobieptsandradyantaersofibeinventipnstilhpecappacynt fop %gﬁﬂgsgﬁtﬁ’g nown i n
Figures5 and a field of view of a netpage sensing device in the formof a
net page pen; Figure-7 is a flguehsederibnon dPErRAVIRES processing and decodi ng

algorithm Figure 8 is a perspective.view qf a.n e A iddida i
associ at ed t ag- EBREYAY Fheermiedient ot e Ehe v f‘oévubrgggg |sby§ﬁg(érsplecl:tt|§\c/xgmpc

expl oded valewitotfartieo hetpagayipdnvistidnmhidtn Fi gure 8; 40 Figure 10 is a
schemat i C plghr® ¥ a RhcRBHcAB R reldiorBbevedla kbl printcl Betpagelae imedipragee dp@iptioghown i n
Fi gnega8 and 9. Figure 1 |- Qs 2 DeloResid | £Mpe pAntohal derpdFDphpd Rleriad Page
3 f ainterdati pHnton ;
print §P %ig'g’jﬁr?ies " PFENST TS ect | on OFhr ougigl tiﬁﬁe pIMll'engt h of the netpage printer
of Fi gur e natgege appligatienseryBa i s an enl arged portion of Figure 12 show ng a
secti on OffighrdRillcktRés@ Lo weipage seeyerm@d prinval inrcommecel et nettedkenbl y; Figure 13 is
a d.et ai | e%i ?Wa%ﬂt&l}ﬂ:eliclwgh hipidelel QR0 of & pHftkd iphige @A 6ls @lind @agpacsdrifion;and pri nt
engi nes of _the, nel'érp%ge pri nter off“;r ~0FO sH~, ~:. t~VAu Y(.;"' 1 /AUO0/ 00562
Recei ved FBALljA8 (§fowing & strycture of a nelpage o o
35  Figure 6 is a plan view showing a relationship between a set of the tags shown in Figure 5 and a field of view of a
netpage sensing device in the form of a netpage pen;
Figure 7 is a flowchart of a tag image processing and decoding algorithm;
Figure 8 is a perspective view of a netpage pen and its associated tag-sensing field-of-view cone;
Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8;
40  Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 8 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 whee!
Figure 13 is a detailed view of the ink cartridge, ink, air and glue paths, and print engines of the netpage printer of

| assembly;
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‘ . . . . PCLT/AU00/00
2 1 NOQU ?.003 Figures | | and |2; Figure 14 is a SChemtR&e%ﬁ’igAﬁﬁgﬂgﬁfOf
a‘printer controller for the netpage psinter shown in Figures 11 a ;
Figure I, S.ls a schematic block diagram of duplexed print engingi Noy 2003
controllers and MenjetT-'" printheads associated with the printer '
control | EeurshioamhZ n Figure 14; Figure |6 is a schematic bl ock di agram of

the pri Nkig@O@iisAQchekid vidar digram SIHQViler kodtrdtibrgad Kt Setphek péimdl showibip Fikirgliasd (2, T is a

pers peCt lFi\é‘Fe'rlce }lsi SN O]:nat% bl%ékra Ign %@%ﬁ%}n;\t engnic I&In[rglllg‘s QJd mﬁt}") prﬁtﬁca_&!ﬁ%g:iaic@)vhq or

is g sche 1
exanpl e, net page prin res 10 to 12; Figure 18 is a
per spect thgerinter eegirolef shawndmiigwe Ifart of an array of MenjetT"' printing
el emefit s Figlrt Gl sachirhatié Isocadigp@miottsc prifit eqpine opettrishoan ipFigwes 144 st rati ng t he
oper atl ngig&é/ pll i€a &tsp&th@ vi!;\@magi;\é[g MEjd tplir{ﬁgg Qénﬁm Lscﬁih.cﬁwaxa}nﬂc, The E@tﬂgbr ;ﬂntgrgf
Figure 20°1s a perspective view of a short segnent of a pagewi dth Menjet"’
print head®#i'§i9'% 21 is a schematic view of a user class diagram Figure 22
IS a scheimt i8ds aperspactiof vier ofwrsimpit eat ofeh @yl NMemigFzpriptingtienemts 23 is a schematic
view of ;.0eW icha3§ of heRABHRE iewsal Skl tR ofdatincydle TG MR Cpridiing lednt déhn in
appl ngatl on C}[ ass diagram Figure 25 is a schematic view of a docunent and
page es@}gi"bfron class diagram Figure 26 is a schematic view of a docunent
and page FiwnYistrespedivaviey ofii shuysegment phagepevddipMeqig™ grithetenpt i ¢ vi ew of a
term nal pglepmsd scapmicliew df § @tdcl dggrdss di agram Figure 28 is a schematic
vi ew of g.staf.ic .el | ald [.on class diagram 20 Figure 29 is a
schemat i ?'%ff?v{f%sﬁ%a%@%&’rfﬁﬁ%%e nt class diagram Figure 30 is a _
schenat i Figyr B prhemetin et p PR Hi8ENt speci al i zati on class di agram Figure
.31 i 45a Fipwe pAeis 4 schemtitie vievodf areappliggtion dabsillegreinigr oup cl ass diagram Figure 32 is a

schemat i Gy 3% Phnoiart ALWRFE b dhdbabe 8driptioh BblE Regad; | S @ schematic view of a
digital in %aiass I a ram 25 Ftiélgyre 34 tiﬂs a schematic view of a field

! di ;
el ement SPRYEFUE T LUPMGHET'A PETVEPIRTE ME* s a schematic view of a
checkbox Raud @7 igt whematid viewyef a trrmiva) dlpmens spagplizaionglass dibgATit i ¢ vi ew of a text field
cl ass di arguuany is FicMER vidd ofia Stati clEfidinpaitlizRtiovdlaiaphma si gnature fiel d cl ass
di aghHam Fli ; IS iy L6l I Lbflput processing algorithnm -~
Fi gurzg 38%“‘??%%%Fggﬁlﬁg‘a&#)%gﬁg%?&{)ﬁéggﬂte .of the flowhart of Figure
38; Fi gurFég“‘igéo'F%”%fmg’t?P?é‘h‘éﬁ“f"(?“v‘?ké\ﬁ“‘i?f“’ﬁmﬁﬁ&dgg 3™ command el enent cl ass
di agram Heugat iea sté@mitis view efe hertinkpderoyp dags digbra®y r esour ce descri ption cl ass
di agram fudus §a dilemhed view St RARBEst Gagdinew Of a favorites list class di agram
Figure 42.1s schematic view of a history list class diagram 35 Figure 43
is a schgpﬁ%isc'sﬁégwmgf“”é"fs‘& \gé:'rmf% |J(';aﬁmael ivery protocol; Figure 44 is a
scherd@ i cFigneddis ofchematisyiow plaifiplt cloment grecilizatipnlass g amy Figure 45 is a
schenat i CFigite@¥\s @fchematit yiow bflaicktikbadikld vat digrampr ot ocol ; Figure 46 is ‘a schematic
view of apfQnE g MR HeR Br aRbPiRCAS diagam@Ur € 4T is a schematic view of a
conmi ssi on pagmant pr ot ocol ; ANENE)E gl—lt ~ | PEAI AU -, LJ??7~~7
PCT/ AUOO/ BEddls peshaietipigw of asiemiyss fef ™8 1 NOU 2003 Figure 48 is a
f | owchar t Figefe 38 e flovesinit ofian input pradessige dlaarittminet page printer; Figure 49 is a
SCEerGUi CFipke@3¥4 O deiled Bdwcifaft of oRhtepbf thAMEIGRR of Fagdate3g UP A ﬁynbol; Fi gure I50 is a
schemat i c Vi e i N schenme; Figure S| is a
Fi %WISQ}C"I%]B*’C vl '?A rp?%gcﬂ% cgt){nn??é)ilen@rlt 'cl&g éﬁgfﬁgl‘

schematic - View o (1 1S \nd D synbol allocation schene; Figure 52
i s a schefiers@ isgpdigpatsrvicy okatespiig dsqripipn eess i synbol al | ocati on schene;

Fi gur e 53Figuge 44 isa sahgalatc view pf adigherdlesVist eloys didgramhe wal [ printer; Figiue 54 is an
expl oded w2 Qf sclifatid izl ofetfistolydigl Qe bighkine® 55 1S a pair of three-quarter

Vi ewsaof Lhe 0K CaLL 005 ubh Uiyt @ Lhree-quarter view of a single

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;

Figure 47 is a schematic view of a commission payment protocol;
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AMENDED SHED r 1PEA/AU 2 1 NOV 2003 WO 001 72286 -4 PCT/ Awo}()ﬁgéﬁgoﬁo #h%s
574 and 57b are lateral and |ongitudi na sections througfRePHEe ugust 2001
cartridgg;wEigure 58 is a front three-quarter view of the open negia tr%%:
Figure 59" 1S a front three-quarter view of the electrical system dfl NHelll3
printer; Figure 60 is a rear three-quarter view of the electrical system

Fi gure 6ggircusd afibwiti of dduRGin SHbbaskihgh a teip@dpridfer;t he wal [ printer with the | over
front coyer Lemoyed; vl:clﬂgyarscetoprgditilvsvcd?es%g&\%lxpo{%yntndalrOugh the binder assenbly;
Figure 638% & f8ar t'hr de-quaver vriew of the open glue wheel assenbly;

Fi gur e 6Xigiress04s agdbematicofew ot it AndBrumbel Rty 88 enbl y and the exit hatch;

Fi gur® 6%5igirs51as atséhéntade vibivioBa Bt Onpal and/D gwbabdlio@tipn sghémer f ace nodule; 1 ~ Figure 66
IS an explQoRq MineWidewdla deddbdtinf 668 DIRMbaRocaribil G 67 is a top
three-quarter view of the nedi a Lray; and Figure 68 is a section through
the top P& 4 srREBItRTere ‘!‘DI‘:‘ﬁ"A‘i“L D DESCRI PTI ON OF PREFERRED AND OTHER
ENVBODI VEINBE®e Max 2@ cxpldedyien of fop-ink earteidgesr ade mar k of Sil ver brook Research Pty

Ltd. Austpat §53s a plibof IhRe-fuaer RERbARTIAGar@iBROI Ment, the invention is configured
to kK with the netpage networ. uter system a detailed overview of
whi \(,:\ﬁbf omg‘c‘)'&/ss6.'“ﬁ?m°®"ﬂﬁf'ge‘é°§5b %'lél?bgafd%gn{)hat no%/ every inplementation will
necessarily enbody all or even npst of the specific details and extensions
di scussed below in relation to the basic system However, the systemis
described in its nost conplete formto 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 form of the netpage system enploys a conputer interface in
the formof a mapped surface, that is, a physical surface which contains
references to a map of the surface maintained in a conputer system The map
references can be queried by an appropriate sensing device. Dependi ng upon
the specific inplenentation, the map references may be encoded visibly or
invisibly, and defined in such a way that a | ocal query on the mapped
surface yields an unanbi guous map reference both within the map and anong
different maps. The conputer 2 'rJ system can contain information about
features on the mapped surface) and such information can be retrieved based
on map references supplied by a sensing device used with the mapped
surface. The information thus retrieved can take the formof actions which
are initiated by the conputer systemon behalf of the operator in response
to the operator's interaction with the surface features. In its preferred
form the netpage systemrelies on the production of, and human interaction
wi th, netpages. These ate pages of text, graphics and images printed on
ordi nary paper, but which work |ike interactive web pages. Information is
encoded on each page using ink which is substantially invisible to the
unai ded human eye. The ink) however, and thereby the coded data) can be
sensed by an optically inmaging pen and transmtted to the netpage system
In the preferred form active buttons and hyperlinks on each page can be
clicked with the pen to request information fromthe network or to signal
preferences to a network server. In one enbodinent, text witten by hand on
a 35 netpage is automatically recogni zed and convened to conputer text in
the netpage system allowing forns to be filled in. In other enbodi nents,
signatures recorded on a netpage are automatically verified, allow ng
e-comerce transactions to be securely authorized. As illustrated in Figure
|, a printed netpage | can represent a interactive formwhich can be filled
in by the user both physically) on the printed page, and "el ectronically",
vi a conmuni cati on between the pen and the netpage 40 system The exanple
shows a "Request™ form containing nane and address fields and a submt
button. The netpagc consists of graphic data 2 printed using visible ink,
and coded data 3 printed as a collection of tags 4 using invisible ink. The
correspondi ng page description 5) stored on the netpage network, describes
the individual elenents of the netpage. In particular it describes the type
and spatial extent (zone) of each interactive element (i.c. text field or
button in the exanple), to allow the netpage systemto correctly interpret
i nput via the netpage. The submt button 6, for exanple, has a 2 1 NQU
2003 WD 001 72286 PCT/ AUO0/ 00562 -5  AMENDED SHEE:

- - IPEA/AU

4




zone 7 which corresponds to the spatial extent of the correspondi ng graphic
8. As illustrated in Figure 2, the netpage pen 101, a preferred fqr@vom
which is shown in Figures & and 9 and described in nore detail b@ o) ks
in conjunction with a netpage printer 601, an Interet-connected printing
appl i ance f office or nobile use. The pen is wr

conmmuni cat e@roog’g{l}rg%l y wth the netpage pginter via a sho?cﬁ?ﬁﬁjgga&adl o link
9. The netpage printer 601, a preferred formof which is shown in Figures |
1 to 13 and F&é‘%‘é?*‘l“ﬁ’éa"“FH'eiﬁ’ﬁ?@"ﬂ'é%“a'lsﬁ"%‘é'f’%‘@\'})‘hel’%%’H‘F“e to deliver,

peri odi cal | yiser 5801 freievresrdidrterpiey & dnaebninpdéigdranewspaper s, nmagazi nes, cat al ogs,

br ochur es arru®ishifrofdtited-quiiertvievddl S eleattidal sterh sTihe phinert hi gh quality as

i nteractive et 306G indellahkGewdr ReESROBentONPUt €r, the netpage printer is an

appl i ancg ""‘Hgﬁr@m(is%'?m?ﬁ)ee QIEW;‘?&(@[EPJ&&QWWAmemn‘?g\e%o@e%e”t to an area where

the nornin ume as 1 ~1n a user's kitchen, near a
br eakf ast tzﬂﬂ'\A?z'sd't’“‘f?%'&?’"gf'ﬁeb"ﬁéi‘ig@'fVOI d's point of departure for the day. It
al so comes |F|'$“’f%§b"|“é*’d“r5“ MRS Y Sishe opsp Bl aBlassEi¥E i ni at ure versi ons. Net pages
printed at tAzet ¢ ippedcivh thgfzh boirgiopmptnbymddeondbae t he ease- of -use of paper with
the tinmel i nessre @&id tirettiRdnadil vidk of 3 inktffacaibadiaat er act i ve nmedi um As shown in
Figure 3pt ,pggt,mggodggnwg,q,;m&m%d@,gts with the coded data on a printed
net page 1 arTg‘l %§hort-range radio link 9, the
interaction {0 p'gx pri printer 601 sends the interaction to
the rel evantF‘gI‘fé?sb‘é'Qeémb q& 'sh"é?p\?@‘r“'i"d’"'f'%r interpretation, In appropriate

ci rcunmst ances, the pz?ﬁ@'%@r%?“’%@%?%ﬁ%ﬁ’mwaﬁaﬁﬁfm to application
conput er sofbtomﬁ/tee;etf*Unmdagarms-acrmkWﬁl‘Pafpplﬁtuaraltal on server 13. The
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dashed outline in all but the main diagramwhich defines it. It is shown
with attributes only where it is defined. 1.1 NETPAGES Net pages af ¢ NOh&¢(03
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page description is naintained persistently by a net page page server. The
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35 1. 2.3 Physical Tag Structure The physical representation of the tag,
shown in Figure 5 includes fixed target structures 1 S, 16, 17 gngdNgy 7003
vari abl e data areas 18. The fixed target structures allow a sensing device
such as the netpage pen to detect the tag and infer its three-di nmensional
orientation jve to the sensor. The data areas contai tations
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PCT/ AUWO0/ 00562 The axis target structure 16 is the next to be | ocat ﬁtﬁv (ZEJUI3
28). Matching proceeds by applying the ring's normalizations to each
shape's nonents, and rotation-normalizing the resulting nonents. Once its
second-order nonents are normalized the axis target is easily recognized.
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per specti ve- i‘st 5 square of known size in tag space,
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bits 39, or [£20 deca ' tal. Note that the codeword synbols are
sanpl ed in ¢88Bword oftler, so that| codewords are inplicitly de-interleaved
during the dJdaspling ppocess. The rling target 15 is only sought in a subarea
of the i magdrg t he i mage guarantees that the ring, if
found, is parof—=a t,unpl te—tag—+f a conplete tag is not found and
successfully decode ot srtl on is recorded for the current
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current aﬁmgepwqqq@ml@lbv aithoe cherbagit ke 3D previfio ety bfve b ndgiots yindadapst The 100-8igi ON
cont ai ni ng trégen Papwer'fel~ 1ol er apDidh Fillianwitdh) difdrent fghogs wbe bitijuély idchi@edr €9i ON. AN
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| ocatio l.agramis”shown in Figure 22, as part of the
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regi on nust be retrievable via the region | D. Thus, given a region ID, a
tag ID and a pen transform the tag map can be retrieved, the tag TD can be
translated into an absolute tag | ocation within the region, and the
tag-rel ative pen |location can be added to the tag location to yield an
absol ute pen location within the region. 2 1 NOv 2003 WO 001 72286 -10
PCT/ AU0O0/ 00562 1.2.6 Taggi ng Schenes Two di stinct surface codi ng schenes
are of interest, both of which use the tag structure descri bed earlier in
this secti on. The pref erred codr ng scherre uses Iocatr on- |nd| catr ng tags




TJ A location-indicating tag contains a tag | D which. when transl ated
through the tag map associated with the tagged region. yields a grikyyelidhg
| ocation within the region. The tag-relative |ocation of the pen is added
to this tag location to yield the location of the pen within the region.
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page requested i nr SEPEL T O A PR TS A ARE "CBHErS TS B Roraaligne 51t theF i nal
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hyperlink el enent because it records a transaction ID 55 which is specific
to the page instance, and a field instance exists for a Geld el ement
because it records input specific to the page instance. An clenent instance
does not exist. however, for static elenments such as text (| ows. Z ' NOU
2D03 WO 00/ 72286 -11 PCT/ AUOO/ 00562 A term nal elenent can be a static

el enent 843, a hyperlink element 8l4, a field el enment 845 or a page server
command el enment 846, as shown in Figure 27. A static el enent 843 can be a
style element 8.27 with an associ ated style object 854, a textflow el enent
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A netpage ID server 12 allocates docunent |IDs 51 on demand, and provides

| oad- bal anci ng of page servers via its ID allocation scherre 2r' J7 ANDEYAgE
printer uses the Internet Distributed Nane 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 netpa tion
server 13 %0 ag?é%ver whi ch hosts interagtive netpage apgﬁlRB /dgﬁag

net page publication server 14 is an application server which publlshes

net page documiamts to netpage printers. They are described in detail in
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No comrercially avail able printing technol ogy has all of these
characteristics. To enable to production of printers with these
characteristics, the present applicant has invented a new pri ntl % B A8 ogy,
referred to as Menjet TMtechnol ogy. MenjetTMis a drop-on-denmand inkj et
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el ement s 30&lem@QGakingthein all Figrfical gath terGotegndfsiingyishatle. ©hiert-inficalng gsdo eok. dhertforg tuprort fre|

bend act uat ospnud0an absblgeisee palhSThe O MBweger. SUFBLkt lthe rguirt of@frelaBiva p@Iphita o 1oz athd faditicin g

el ement s1530Qihmplidd Grbquddldy Becd 1Gide @S EncdMéidd kaf ReqdcP, 10 fiispRceRdni kiR Gampidi petl BB thad 00.

The cross seghl@na §,J,§c4n§cu§ngmuswd&mm |nk to clearl y show the ink inlet
3l 2 that passes tt'w“(g i.con Fi

19( C) S hOW t he oper a elger taggbnﬁ 5 eme l'%ﬂ 1355 f IOD ll’l C auon w1 soc:ated ‘rSUS ng cmsspb&bgeigage

rin
19(a) shows o] ‘“éf[if“é“sf‘@"r‘i? ‘"ﬁB‘sﬁ"fcf %‘"‘W‘%@‘e P %Hi"‘é&‘lﬁgp‘@i"g ‘iﬂ?"lgﬂ?““t’b“"“
printing an friskdatodpieas by the|spppingideyics and forjapympiopiiate resieese 1 beAsrerateddrtberptsnase siygm sur f ace
tension 20t ttee i nkoopmmvramPaceRtSremals at t he tl ui dic seal 305 forned between
the nozzl e chanbera pRRdedaftddihddr d ddmd AT YRR beschipibA RA Giagralitishobin R E:ipuRdl 45 26.t e

printhead CMOS ci nm Hetpafe ngﬁ,t rdscwﬁédes%mt ﬁ&qmlst REneRods m,&mf ol lncedoﬁam sl | er

to the corr at rs t ata to
drive the eﬁ\e Catth erarc| |cal slg;%ge wh]gse {eﬁ'él‘“’ ele cnt{/ Je; acqtssocmteng wnR- cdntent g)beaf 8 sg%gs textﬁj;ﬁecés, tff‘éuses
an el ectricap* &"eff‘f‘ é’H!F oRigsts. g SBee fhhi’"ﬁ‘lﬂ’g‘h's PiEd B a‘PﬂCb‘éﬁh P P“S’G{!?‘ ?aéfr“z"e?m’d%%a

M cr osec@nd, particalgrubet'§ sy et Pdferericeethéyrioqiméntigpaginfiedant @hemyis farmaliede Farmer menine! elereestul| t i ng
from Joul e teawi Q) o8 65 Be bskbeiardde@i cfhht 'objdB BvhiciD are XMigiadnd fromABost B@cifdid SiGth heir

act uat or beabhedndiRgierninad @nehts pBRhiark) SfdORk, cottdnt HRRSareNGle-reR¥P RRA prinfe® RikndeioN 1N A

stress di ff%ﬁm&npﬁgew&mmdzKf.wpqampm tur;ﬁhmg.ﬁ; FR SR mef,Jsﬁ,Eeeda&ﬁ s
partially resoly F ectrot er mal 3

act uat or,_ 320" Cg%nﬁfam'y{mm\/{ﬁ"‘d?m?% ‘h"'"mi“s °@5iam° pf‘ff%es? "BVer arm 307 t ransmu
this novirent to (TREPERES 06 Mot SIEAIocoBeserpies oh 3t fots ErET S SR R oA bout
tWwo mi crons adesumehievithayicheing ferped tolpepopthe $qureEjdesiypeat’s 38 (ifks)formay Fhequsey mgy bemavesting & brgy | nk
pressure, fowepggritenkith3differ@pbge Gite, foremplo 2aleael 3 Byres@adrdf igdunsaddgocina@ ddsdiption

meni scus  31Gn thOpafdngQliows hepagd QR R HiEibnN imEpet REr BYM@RNENS pdrdddar prinéd pa@@Ni scus 316
from spr eadi ng ac rAQ&ﬁall?ﬂfdl)cum&Z%ﬁ&‘s;s@&gsem} fo;nlalﬁd B Qﬁtluﬁ&m%f wh{%pc%nsnsleﬁ Lche

t enper atésr e o?)cormmrI c? zenmna? {p mte)rgs 855s Ea:éhofB nn%hﬁadclcmcn%as aq?a 19 or zone on %}g ?agea'bus drf['mcsg

returns to its ebrea

dropl et 317 “F"i"cffﬁ“ffﬁg“ 'W’sé‘f’i“f"ﬁ“'t“f‘fé‘" B 2fids chanber as shown in Figure
19(c). The nozzl e Adandidrsiafess3f qafrgsiopdaid 2 fgypatieddocupment P capfiststpet of gaef ipsesesBin s on
at the meni sebs wBitiGerreippngus €pa@@esgingws ofzhe Hengiee fricun@dt. Egch pigd imktalte 80l de3:688s a sinfle a
net page pri nhigk pnntcchﬁ‘thgB!ngﬁ Rcofdf tnd ph@ 10090 bifde R, A p‘igetnhﬁccflslhbtlpan%f akod0hd@tikiaff ir t he

paper (tggi Clﬁlpeééms%l&ymagér&uc@&@nlglaﬁoﬁCt' on 351. The segnment shown |s 0.4 mm
| ong (about O. 2%0 prin t he I

nti
moved pas t the Fxé daa emstan%%constats of as%l II tena Icn{cm mstanfggg'b A.llﬁplgcnl mstalfchgg dxisns ltl
rows of int é?‘ﬂfsg'is‘?'ﬁ‘t‘éed'“‘b'r‘“i”'ﬂ‘f‘l°?\d'““él “é%ﬁ‘ "s‘"sgﬁbe’“s‘bﬁ'ﬁf"lpﬁ'@k f'ﬁ@"@’F“?‘sec'b'l"d‘i"%a or
types of i nkrnsagiop il 5é ahighys speFific tf thdcpage irfstenpesandi) fizld infrancepripst fer@tfield diramen heegest it weodyr f ace
of the pri ntilvaaecifdwitiec pge iGREE. Ab ¢t ingenda gEMbi@xig bavedr. faafa@klerddOsudh gs afigvached to
the printhead substrate 301. For each nozzle 302 there is a correspondi ng
nozzl e guard hole 331 through which the ink droplets are fired. To prevent
the nozzl e guard holes 331 from becom ng bl ocked by paper fibers or other
debris, filtered sir is punped through the air inlets 332 and out of the
nozzl e guard holes during printing. To prevent ink 321 fromdrying, the
nozzl e guard is sealed while the printer is idle. 1.6 The Netpage Pen The
acti ve sen5| ng deV| ce of the net page systemis typically a pen 101, which,

I e 1




2 1 NOU 2003 WO 00/ 72286 -14 PCT/ AUOO/ 00562 134, is able to capture and
decode IR position tags froma page via an i mage sensor. The |ma eﬁﬁrﬁfﬂr
is a solid-state device provided with an appropriate filter to per

sensing at only near-infrared wavel engths. As described in rmre det ai |

bel ow, the S‘ys#?% IS able to sense when the nibis in con% E, h,the
surface, Q g%)en |s able to sense tags. at a sufficient rate to capture
human handvvrltlng (i.e. at 200 dpi greater and 100 Hz or faster).

| nf or mati on capt ur’e'd‘mlwe’f"ﬁ'é“‘“ pe3 "ﬁ'éﬂ""l‘% Brierginc deres At AF'F STE &P o 2PRGYRT t t ed
to the pri nteermifigrlempaite assheyp indigyre 27t Mgtatigriement #p cap pe alshils demsit A7 wighnen pssrcigsrdpylet | ng
the data wi tdjett @8pe&fov dembrNBI8 (v Wib}iadd AYEI 1&t dbjd@ BN 28 imagklemed 8@ @th reGkociated
enbodi ment  Ofnagt BEnehl @56 AGSHIP e PR BSussRALd srdbic SjelBETRLicedBIpkicAer dsNKimpEN and

as a non gmr&ﬂgd %5e¥ih¥:’§wcct-&}ean% %llp@&mﬁl%?l%lk an :QS’YM%A’ ﬁglo c]nl) wﬁcg%g opgg§p§§e%rl¥ f OI‘

usi ng the nefpa OWsI ng_system suc I's used a

an | nternet %g‘f’gﬂa%'m&ﬁ?i’b%”hses? REGLS Egﬁ‘"‘yzg registered with the net page
system and ftas a tPEqUEpEh? ?36@76’1“ 83puithich b 3sed 1 GRfRd P dieity drk SmpYyied 998 PRk as's
di agram r efyhatdopsme agpig fota speafic mpuedtbmennf or mat i on mai nt ai ned by a registration
server 1 | on the metpdge! 6@ b\ inkentiol 2 @8 m i 81 e4ssodtield wittsach pagidiatcans llowtagslan a
nct pagc,1g heheggggIobgg;sgtgmmgﬁ,o,{sg,ghegggl tion and orientation relative to the
page. The nif, is atiag ll@eckztrvﬂoa@ force sensor, and the force on the n| b |s
|nterpreted relatlvetoa eshol d to indicate whether the pen is or
"down". This al | ow8* &Pt EPATr e RIERPRE R Hha UFAYEY 1o°f pepsee oper é"f\’é'a‘ " by
pressi ng Wi tTIsPaEtTeeisiEep servers flneipdeqd sqrvers By ngigase PRYCHPEUNE'S 13, netgaggpublicatifngiryemi4 B from
a networ k. Fapdedrsnaoeonnicledvisaonwwe 19 schoaiptingmecks sisvnan Fiiegns. i Nnuous val ue to

al l ow, stfy, the f uhtneyppapivann @fveral SiaGaat M@ rdedds Deatidh@iiph betwedd userkpens, Bahters,

det erm nes tmcm&h Ipma@mdmprhmmuamzenarfa;fs nktlvoik m.»b.egon a&rbﬁcamessn@g@ adls a

i magi ng) ' n fgn% (ﬁrtﬂy aJct%.ﬁI ols BS&HeQz&érﬂsm 1an 9r'ans§cuons It ngﬁlew hanJ-lwmmﬁ%c%mlg)%l_lgl f,"y b

of the nib oSl t

reluive to tHECE é%“‘i‘?bb“r?f"‘[%%“%’s"é%‘%V& 8?"%%‘é&°{5r'8‘é'"fa'f"§‘t°‘b‘1"‘f“ RS IBHPPH&PHBged
tag and t he feHHENTeReBIgRIcrg* Bfludesippy npraber obpgee; serests. each pdlipgytsutshef PRse Bitapderp fince a

resol ut i2th oksesdner alsagpinpimyusdp @pdt Glngs fdp excenass enstrireclitrggucll g pateiprinys st @pgagst | S
inversely pragofb ine @opdad pleh@rvirae fabeZserver inRPre@ iy Usch @ht ROGE td ENdede@Beal oblink ON 1 S
qui te high, cggggpe,m;i“gg the m ninumresolution required for accurate

gagg\r’\l:‘ IetSI g? gffgggine#pzﬁe Dservernlz %%g!ﬁsg({gcumcmell)a}la %8?]“863?1 gvxogﬁg%ala?i&ngoda ctseg]};rggnas
posi tions on"'“t“h@”ﬂi’éf‘@‘@“h‘i“‘ﬁl t| ated by a pen-down event and conpl eted by the
subsequet® pen- up AeieaEs Prings ussythe dgegpet Distribuisd Name Systerm @ SCPT giiritatto fepplye 3rsippee OISO of
t he net page mwethe vevork pddess ¢f the @tpizEpagrhavaghedljng Whdoadspondispigherrinstaros: mal

Ci rcunst ances, i S Ahbephg Gpph@ienecant sdkr e nodsrideRive bagh PltpAg RHQYe has a
current sel %ﬁlnba@dﬂ séefa ﬁ%&%&a@&: %er%x@ﬂuﬂhghcs n@tJ:aLeQWths {oh?aéé%ﬂ\‘erstﬁeyg'@geic%em copy
and paste OR.?&(%#]LQerl%n?t c. The selection is tinmestanped to allow the system
to di scajfl it a defined tune period. The current sel ection describes
a regi ot of a page PHEFRFE b peeg °8ﬁ§?"§‘¥ & gyt KT HRIOTS L EARYTectEy fugh e BMy
stroke capt Uie¥tt "f“f‘ﬁ“ﬂ)a‘@ﬁ“"t Mehinls @p{Papesrists AP EUntBPCHTREY HECIOgt Beirie Binga BT canfte

page. |t i s dswbued pyeres namber ofihost S o1 Al @brhe fapcriosafing erpvidedcby RIRIEFSFTVerRadEn patticylas the

subm tted t CuainaBp@dvid@ial haD sewkrandahe 5a@d s&Get, b HsolbyP@taddidindtly ACitntypsgtiapphdice suta ) pen
has a curr enkpapd phintd Zthcompbldr SorisiBtioh, B@n Nibdd nkeddd NoOtified by the pen to the
system 4g tfie cas,es,@Ef,PAgmwgef ault net page pen descri bed above, either the
mar ki ng bl ack ink nib non lus. nib is current. Each pen

al so has a cuaent m'ff‘"?f ’1’“@' 6@?‘5“;}%“’? Chtsh Isigied MR R nelpapeFistem ALY WPRY Wi t h
t he pen by #fFeBPHPT mpd eﬁm wbsggiptiop. Me@ﬁbﬁgeuw& FribiE 1y @end Bmonacgifdde i Teigeen

col or from actpat wtapework Fivieas dhelhterur. tdeali vis a irbaghagi cppeciohe ni b styl e associ at ed
with the current nipht froidendlf @8 s sdtmB6h dolvoRllgRendry PR NAeiBERridiR SRR nd\pelsitent he

current 40 b Syl 8 ar )Me,;zr i gﬁmﬁhrm&e@m@mc wﬁequeﬂ;gel Mncaoﬁnrqqgug%ss $iENq ar e
reproduced in the ni A ever the pen is

within range O?q by rplolhtf?e d¥lnbule¢y\|4}_ltpwage Flewcrs 1t0 lnﬂwr%en%mhaglgﬁa{ nelpag% [ﬁmlers en sl ow y
flashes its "onli N8 "PEHPRAERYS AE<FEh Paf FE 18 BaLsHE: é“b"é“f‘P'bﬁa"'"r B &htve to
the page, i t9oMBATETtsbye|p uecRps\thtesg lapouts anddhe poyjal tex) upsmagg\phicefs vt Popdss tewpeseseeds
i n decodi ng Becasst of phrenatization tprey Eyout art hypicallyssgreific fota prrirmigrrsiitearibel ynd secdrd peiat@ 3o ihd S
"ok" LED. A sequence of captured strokes is referred to as digital ink.
Digital ink fornms the basis for the digital exchange of draw ngs and
handwiting, for online recognition of handwiting, and for online
verification of signatures. The pen is wireless and transmts digital ink
to the netpage printer via a short-range radio link. The transmtted
digital ink is encrypted for privacy and security and packetized for
efficient transm ssion, but is always fl ushed 2 1 NO\/ 2003 V\D 00/72286
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over ten mnutes of continuous handwiting. Wien the pen is once again
within range of a printer. it transfers any buffered digital ink. A\f)en can
be registered with any nunber of printers, but because all statd tl#\aZ003
resides in netpages both on paper and on the network, it is largely

i mmat eri al inter a pen is comunicating with at el ar
tinme. A pre‘\ﬁ’%rr)g2 Béenbodl ment of the pen-{2s descri bed |n S‘Jraefa@gr cfet ail in
Section 6 below, with reference to F|1gures 8 to 10, 7 NETPAGE | NTERACTI ON
1 ~ The net ﬁ'é?@‘é"‘bsr"i"ht’ &t NEEPIPTAS PREF FRE: T " R UL ﬁ‘g‘h°t°8‘"é.‘“"§taf°é"k'é““’f P5ih*the pen
101 when t hethgyenhsciibers. gnd socire rgfticashitp ellysghecribernj prithersgndithe eprangiete vhee se™e coded data 3 of
the tags 4 is readhdyepigh@ubixaion wdvemoplitizes she w@@ditaton odoamtit @onant DY gdifBsts. andsUCh
as a stroke.mulifags. Adiraeiddg i@ Pucist V82 doB AR d phey 1afdfits. b @in @dobd Wihidh Aditic43E §Gny AdiGen
associ atgd ifpteractive elenment to be determ ned and an indication of the
e PO L Oehg 2 Lalhe BED LI RAL K 0 LIS ROAS 2P G0 BLS e e
DNS, the pa@%‘PTBJ‘S'B“B‘I‘“the stroke into the network address of the net page
page 15 server 10 Todpried =egizenind printy oddiped cpen pees sipnddupigonyethytidei i gt siere & c@B@s | t

t hen tr ansmiglpfexei et Bdine GokidldsO60taftirif gites @iBling BEmjer brintha@ 3Pag @is piy®sel ecent | y
identifiygd in an Ehi?Jplmtuﬁ‘{ provdss cm&ﬁs orLJBGJEouLIQQzaM taIU'nﬁ{mn BB AdsdriREYand EYRIch B

addr ess of themgloe evant e con3|al§ts of

a conpact p 5 g 1mages Tpe Tglel’ |maéecfrocessor (Ell P) conSlﬁ o?onbor ‘more s{ilanct.lard rBgl'[‘s I:}?Igllunnm B In par

server (see
bel ow). The Tg?f@@"‘ E4o) ﬁPF'“r"é‘i"@}"é °°f“'t5‘P‘5l5‘]‘s‘§‘Bf"§°°s§°lfc"1’t'°'g1"§pai’ éé“% ”‘F’be‘F‘s’“‘ﬁFfd“ ¥ eces
of text, ty;ﬂF‘eaPW""sﬁt‘tb‘P@wpﬁ"gwmﬁeheﬂwnt‘ﬁ@“‘ﬁ@t"?ﬁage net wor k. When the page
server receives t Rantesne glitded for Bmyirtilechavp begptidn to prirg tags g ERsabsoingre Pakjiek. add@grhipt | on
t 0 Whi CH5t heestdisltfadee otidBvisegaply brS of tha Rde. BiIRbRK MIhNRE vk in&dlinRbdaiRBlaliphan t@inRAg e
description ;ggqhe?ggsg.mstdm,gg &Cts. It is then able to interpret the stroke
i n the context of g lpREwilk: b SRRl of BhE MR boxcafled Ehdeliner iy Fntht O

where the distance oSlI t

subsequent J&H SR ’]5" S§”“f‘f S ”ér"é“bB‘i‘h""l‘“&’ss%"B‘t"hﬁH”%% “§°n‘ié[’f’|“"“r?&%??"ﬁrﬁﬁﬁ”‘ A *Bbj ect
whi ch i s actilingsheag apsyfenge t3g|mar: for qashsiriacs ppey The @gyerp £ 1 svhigh desribesjthe tag tillgg scheme 4cyally ed,
and acc@ﬂdl mgd ty pringa dpcgrvey@econg assodierd Wit thatgevamess ob thallthpalochraehtls Lgs@andf cosecty trmaed | oN,
such as a "sl oppyFighd 1 Glws the Qetpa@OprifkbrQass idfgradbreflettily frinter@ated Ynfdrhhon| rdGkined oy a
response fr%&lnescpgn,aﬁme,ggagﬂ]tﬁpk There are two k| nds of input el enents in

ot PR Pa0e SNl AR P LA A S e T,

1.7.1 I—%gerl“t}:ﬁk’%“ﬂ’% perlink is a nmeans of sending a nessage to a renote
appl i caEPon18dnd Meplelltiirintheassi cits a printed response in the netpage
system A hyper| i b nebsgenspsrin c@bferaecheing arifiteresadt Wiey aappIring at digw phdingMadhlgidand| es
activati on @kiudind GhedtiRgel, piedéalecte Inkjdd Kiasék [debdphitbpiaghlt. intl @Rérd. HbvaGer. trbioviddyp@ilied NK t O
the appl i cabiBince. @@des.adlauasan&.ﬁgtlth.teeﬂwufelroa&m\eh.t&tansaéks the systemto include
t he user's appli c%mom lch&tlt S oD B85 i n the hyperlink activation) and a
descrlptapon whi ch’ 1 s whe npfh% hyperlink is recorded as a favorite or
appear s*Fn fhe us}é%h"%’“h‘l”‘é't"ﬁtf“? The hyperlink el enent class diagramis shown
in Figure 29. 35 Whetbitiyhyperlink is activated, the page server sends a
request to an appbvpatricen sonmewhere on the network. The application is
identified By an @\pmd},@ati on ID 64, and the application IDis resolved in
the normal yay wgw eco INS. There are three types of hyperlinks: general
hyper| i E}ES 863, fs(l)ng %perl i nks 865, and sel ection hyperlinks 864, as shown
in Figuré 30. A gem hyperl ink can inplenment a request for a |inked
docunent, of rnay"egtyft‘fﬂ‘sf‘“‘g‘lf"gnal a preference to a server. A form hyperlink
submts the cor r esphomdiesrgedf ormt o the application. A selection hyperlink
subnits the.curr embunbebsaabi e gifting he application. If the current selection
contains a singlexwkd-nicece of text. for exanple, the application may
return QOS| ngl e- Pa powcrlconsumrn%nt giving the word's neaning within the context
in which’it appears, or Ttansl ation into a different | anguage. Each
hyperlink type i SN?:W%YF&EJBYéY“f‘”?'éH‘“W’CW’P&’FV ey REPETIS submitted to the
application. The &ompleputidionyf pinepseit therchdrapeistisnGeprSBi2raticar bas dheented arpvaprgiact i on
| D 55 whi ch techaaipg @fegqd &xcds MemiettQechriiezy Dagp@ ™ B Sitdaproaicmnd b ethndidgethdd yogdortatksn K

i nstance appears. The transaction 1D can identify user-specific data to the
application) for 2 1 NOU 2003 WD 001 72286 PCTI AU0OO/ 00562 -16 exanple a
"shopping cart” of pending purchases maintai ned 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 formi nstance 868 in a form hyperlink activation, although if
the hyperlink has its "submt delta" attribute set, only input since the

I ast form subm SSI on | s | ncI uded The system | ncI udes an effecti ve ret urn
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el ements 839. A forminstance 868 represents a printed instance of a form
It consists of a set of field instances 870 which correspond to théNdY alid
el ements 845 of the form Each field instance has an associ ated val ue 871,
whose type depends on the type of the corresponding field el enent. Each
field valuee i nput through a particular printed f l e, i.e.
t hr ough onewgrog}r?r%)zgé printed netpages. Thesformcl ass di ag]?é;ﬂﬁ"ikl{rbg}os own in
Figure 32. Each forminstance has a status 872 which indicates whether the
formis actiREvid pyPeEsi FOSapiPe WO SR MBS CAnqiest fers! atort v&efvhen
first print ewdintingeldmen PAOlobacidemps™ printhcad Thegpipree valipriptes ingymyraiesd 68940 Hiningldyes Gffes
subm tted 0onGe 2060 dpdpagevids dHldDPIESThE RrinflysP@lichdoudli Srink @@n. B@ein. R bkat @dipfranl ess
the hyperii nig,Rasa fagr cosldbidiaba idekdi@  attribute set. A form becones void

when the giser inv . a Vvoi r r for qupl | ca r e
command. 5,6]\ form eg% ig gtsg\e/_l\ﬁ'n?néﬂ B{Oﬁseag%?mr'rngéfﬁ%m? r(c))nFn r%gg;]héq' lglg!én%@,g%t’\ {m\%eomé’%%%e[ﬁ% t he
form s speci ¥8H*f fg?“é“ﬁ“ rificomgpire 34 R mpoeTesi AIOR oF'S ?78 ranfle R A e PP owed.
| nput through™®s a formwhich is not active is instead captured in the
background fiel d 8&drddmershiherpaitiearsmint 39geheinergt 1P e nozAiar 303, thenofzlp Fhambersiosact | ve
or frozen, fedfiis 4 R05SEe ikihahdsl ritd 306 We Bher 241307, Bk BB PduatbrdbeamilpRliTiol. thapafsDF ddmadd en
the formos Ratp.pes. inLivPlwdd B&RB10. Be fobil BGLBAncnRA Bl had ARl i cits an form

status report. Each, [QrmL{ aé}gﬁr%oé i§me3;§a§l8ﬁyij&¥e§l‘3 o %sivgi?c?g%zé’é’ibetaﬁ pa?ig%saf tg{ij% s

i nstances derived fromit, thus providing a versjon ory. I

Al but the 1'aPatiEsms Bt gl S depapait FEns rp BT o it rema 18 e

excl uded fr ol &1 seddidiom a santievered figgrothergal ogdnaeigoptiO-as digital ink. Digital ink
873 consi sts of a Reet 15ghowt 4 snelgbrastpaday st privkeziegme 8005ncBding 2 cressigdiondfi 5 ofdniriating
consi st S1%Hf  dem&ei00. Ofe o5 Yhioth 15k MoknGhS (. 1o 2@ khos thé ikiflet S MStpSieShréukh @ sif@h  Of
ti mest anped pgmopositions 876, each of which also includes pen orientation
and nib force. The,diqjt in las L agr J hawn, i e 33. Afield
el enent 845 can bgnggesg%ae)gE(B)&diﬁ?,(%éﬂodﬁ‘é%gggac%gp eo}xaft%/l °§J?e}l%m¥} Ef'?éngj%ravm ng field
879, or a si gnat urd"F S FOB iy PR of e TIOTRRRYS 24 e B PuRh YRSt i n
Figure 34. Arigedip G 1ozle chamer by sieceieqsign  fe igk mepissys 16gndzghrdluidigseq! 805 fgmed fpresaithe 0 t he
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pen i Nputo I efigat bisGowt @e rRipddEfel @kCiagrd) Rl DR R R S CRTRIIST rBin@hed bEGEAVtiRATerkAl 884)
a stroke fromthe pel.!dentifying (at 885) the page |nstance 830 to which
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Only drawi ngs and signatures appear in thelr original form with a
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verificati olYO®7%8 ?:lupl i cate docunent comgand produces a pri n copy of the
correspondi ng docunment instance with background field val ues preserved. If
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butt on 5 ciitdgated by ugaoi g ifrym hatres "o’ LERIver t i si ng page. The def aul t
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00/ 72286 - 2(Fhere are three types of hyperlinks: general hyperlinks 863, form hyperlinks 865. and selection hypetlinks 864, as shown

in Figure 30. A general hyperlink can implement a request for a linked document, or may simply signal a preference to a

server. A form hyperlink submits the corresponding form to the application. A selection hyperlink submits the current

40 selection to the application. If the current selection contains a single-word piece of text. for example, the application may

return a single-page document giving the word’s meaning within the context in which it appears, or a translation into a
different Janguage. Each hyperlink type is characterized by what information is submitted to the application.

The corresponding hyperlink instance 862 records a transaction ID 55 which can be specific to the page

instance on which the hyperlink instance appears. The transaction 1D can identify user-specific data to the application, for
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directory allows the user to navigate the hierarchy of publi Catlgﬁl ? &é
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wavel et - base conF’r esse |Frageg ormat . TA gr aphi ¢ obj ect encodes a 2D
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consi st S0of a ser fincprefsted prabedinesp. theeirges Pareehag? sipgih bugtonrbglied cHely”. Whenypregsedl ivelisiy o | ow
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DOCUVENT DI STRI BUThe@i rnulprofiges ghesatiitald@sthalabhmw e, usefite hetpp sypas es of ef fi ci ent
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page |ayout ,i s separated.fromthe shared objects to which it refers. Wen a

subscri qﬁd publication is ready to be distributed, the netpage publication

. 3.l faf
server arl ocates. PRAEH" R 2o
. print the status of a document

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

The status of a document indicates who published it and when, to whom it was delivered. and to whom and when it was
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nenory) al | o“v\‘/’i'sﬁlﬁmf%l; TRHPOTHIY BUF FEY etc. The printer pri nts at a rate of
one page per secorteFppedystems the eliqrig) saniens pnd theyadyegigineRongsit of4{5e9ts Publikaien e pesfonativaty e
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re-nmul ticasts the gokhes ra@rtdlomgm%mgpad ﬂbauﬁa&,a oerE@nas JRGHTRNE Jeif P Nt ed,
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key. One oprﬂgzégkeys is then publishedg, Wwhile the otheﬁxﬁzﬂﬁgg%abrivate.
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the private keeypsci@ncdticencr ypt ed usi ng the public key, a nmessage can only be
decrypted using t he sq@ohswatreit ksapproprklaus: réajvd miydpiioha@Sengi RolBOBYVE @lleying ETHE amg e
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of "the mess t hat d
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that it has fﬁ‘ﬁ’f"“’b"éé‘ﬁ“‘fﬁ‘?ff'@ﬁé’ﬁ“‘?a’ﬁ"rtuf’éﬁ‘ it. To make public-key cryptography
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The first | Duaficilai SrviodsDethiters @0 ant parGiul@ | ipterdsigl @1t corfedn® ssbchied Pithi fd BEal @mminiye and
n_et page n_et V\Qﬁ%mcr;[hfmo%ﬁﬁﬁam”ﬁug gereral SRR baihd p@&d{pi&i&s BS@hs MO RenlihkPaithd Nt Er 1S
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securely to fridH¥epage registration server. The server conpares the secret
1D agai nst the priinthenepse syaar b nepdRr pudicajenderdr dompuies the aphrpiigomudti-dimepsignabsize € pt S

t he regi st r ajubiBdion’sfsaicht@avkrddEng BpaE 6h.perlsdetioh br@4) G @Rt it ubBda@i Sge@raph@ ledvirdgt, Cat €
cont ai ni ng ttﬂ?secpgnisﬁtlﬁfgl{ip.slhoosup&fie&h rhabidr 9da@ onRbt N efch RAGH) AdvaitsRg dhion aidack QLGS t he
certificgge (i,egmg%mg_ regi stration database. The netpage regi stration server
acts as a certiticate aut hori ty f.orh ne'ég?a e Blri nt er sd,,si nce bic'%fhgs access
to secret infornmatSHPERT SW MG T "6 "V& FY" pricnt&r =GB % “Whel & User
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docunment 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 fromthe publisher's certificate stored in the registration
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Each netpage pen is assigned a unique identifier at tine of manufacture
which is stored in read-only nenory rJ in the pen and in the nz}tfa@e

regi stration server database. The pen ID 61 uniquely identifie N H8h on
t he net page network. A netpage pen can "know' a nunber of netpage pri nters,
and a print %08@286know a nunber of pens. A pen communi C@E?&UW/JU
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supposed t 0 inahgtafp@egeats as b ihiEmddiarg briwedd @dverfisf an@pBRRIs. Q)d AL Dd FeRante BferRGant

bel ongs 1® ajnW&&Se pWMMRiichsS €gi Stered to use jthe printer. if the pri nter is
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regi ster a new Us@dubabhi ch the new pen is automatically linked, or to add
a new pen ta an exishhdtses- The pen uses secret-key rather t han

publ i c key encrypt.lon because erformance consaaints in the

ben. EOURE DAL RIS 7 Sl 2y SR Ao Pt et
secur e u rFEEiEcd BY feerelexpat “f‘i’“&‘l?@f’%“&ﬁﬂ“coupons The net page printer includes
a facility to pri ntcolgeerative frggringgectodgensistagf thd usey pratipesdr naraberginewsdtemsdigs usdl rogemelate
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simlar to G bréBdinkinkdBy 4 lpbbe delstralich sv@t Vi si bl e when | ooking at only one

si de of Jd“? page, PQQQaul)rﬁprelfcgﬁgs M!ﬂlﬁ% llliot]:(?org %esl &zes%ﬂ.hgdzbt?)( w@eo I’OITE and man?fam%d

Pages of secure docunments cannot be copied usin Tn net page copy
mechani sm deScribed in Section 1.9 above. This extends t o copyi hg net pages
on net page- awar e pROtYEGICEFSrising et PiahedRoRUY iRdiFmed in A wers pppk Sl esregire d as
part of e- cohidisrigng reies anperspnd infrppation sigh asdateod pintit, grederaraglatatispjushrepcieofessivm educa@h. oNOU
2003 WO 00| %pR@6e deid@ivi?@ith sMgbde G Gamider ' s phot ogr aph whi ch was capt ur ed
when the user registered bionetric information with the netpage

regi stration server. as described in Section 2. Wen presented with a
secure net page docunent, the recipient can verify its authenticity by
requesting its status in the usual way. The unique ID of a secure docunent
is only valid for the lifetime of the docunent, and secure 5 docunent |Ds
are allocated non-contiguously to prevent their prediction by opportunistic
forgers A secure docunent verlflcatlon pen can be developed W th bU|It-|n

R 1 o, o v o o T



docunent verification. Clearly neither the watermark nor the user's

phot ograph are secure in a cryptographic sense. They sinply provide a

si gni fi cant obstacle to casual forgery. Online document verifi &atNOYrif0]
particularly using a verification pen, 1 ~ provides an added | evel of
security wh ILi... S needed, but is still not entirelyirg(},yln rgeries.
3.5 NON- REP BI%R#WFZ&\I In the netpage system forns submtte 6@103@%5];62 are
delivered reliably to fonu handlers and are persistently archived on

net page page ser v&prdnose|ufersiwdo ehagss 1 FTlePerseR (EETapI dor pdyprising RimSicl e dnfopmption is
repudi at e dakiptyrsg Yy the Rleyag) meinage cogistitivy rrevert s thephsdme df yehoniqhptienjadvenisimptem iy 1wrgeged on
descri bed i rthe BeCdf ihodamographia ks@iddd Sh theMROSZSH dokie+4icak. t he payee 15 to repudi ate.
4 ELECTRONI C COWERCEerMelphnef aphiicanbl Prliiiaer Bla BETdRONs GsihRANSA g fNbeh i Tha dfhe

net Page QYSES;JZ}':LJ&E&:JT, ngexs%%fn? th'.E_leﬁlFbLsLigsmelq/chqhgm%ﬁg’ls»\"nqp Fi uglsz‘l-) 22 %3 L8 r one
pf Its payrrgnlgm%xsg egss'a I%E-L-ér ishaas\“cnr;']gkinlae?n lgsi\({nelrgrﬁeerd (Py St't er car 'a]al'un f I sa,

i s organi zeG¥AT CURT PAYFENT ot ARG BRICET B P oL PRE P s 3rgecial kind o

t er mi nol ogy *Pi#RBver, much of the systemis independent of the type of
account s bei ng us&gh us¢r §00BEYbe autherizedtpotseckayrnymbarréiprintesy 891 and eash privtey imet allqw apyi nbihberg
certificat e ofasttsiosd it Eachauseelhagd sdglé dBult@Ghteniad 66). 16 @kidh ipdribdial ip@Sca@aste délired By dethl@i I

publ i ¢ 30gNahilspressRiXed on ddhhid afe Belibekell lo Tefriterdadu QUi b6 wiBY ihdrde S TR SGRIEHBQLAGT ' S
regl strati OthgS)Lb{MhLéa I}Mr Lab nu&hg'ﬁ d(&?{rﬂ tti]écs %'&E dcalﬁl pﬁQeQerpQJlilshg'tdgct no@gg)rdvtt%rlbg al%'s a
merchant' s reqistration detall.s W.th .the acqul rer ‘as appropri ate.

Car dhol der spﬁ%‘ﬁ”ﬁ%%‘ﬁ'ﬁﬁf?’?"s&’h@'Q"ﬂ’é'i"r's'?qé'%ecti ve private signature keys
securely on their “eBriptfr ebgrivesr§dy forgputtliFptionFe3; he meblishyr BPelies appliciers provilg 803) is
certifi cat esutharzed wmsigtch atsigeiffrd primerlot the ugerlt dafevhiipiinta ftés agthoriyog fxmbrtrevekertht owiing oheder |
and t o 46t hesat Eagateemdy hedsvaa bdds 00 bit hin i @y R siga beMByuser ShuthofaiSo RO payidkr been
adopt ed W dgdnls. infd@adphinyer B35 &6 0GR GGG Er mai nt enance of keys and
certificates is consi.etGda BRSO onaibd WeeP frb ritibth Lyoar}%ﬁéﬁwn rgaﬁani L& N

car dhol der Iéegvysv.aamrggNg.grtlf cates on a server and give the cardho der access
via a password fave

et Wt some success. - 30 4Z SET PAYMENTS In the

net page syst em t h& Wi g $0% @yfeytorted 19 rind gt 4 RafticulaReigageyprintgy. pving\Wep gages e

net page2@s e petppde dasumentvecountaedihrise Webrblowsing oBEChnveripytiresated dnha mergot PN The net page
syst em uses bi oneticinamgets@red chn lo@art, oCibalr of H@initt SRVideARE amtiltbrhidsibeg Bn Dorhe RAMNENT S.
Because t henygh bidiialo phfed o SRMderd fiferd sRIBRMd Gn HREDaVerdsing R, dSGirough [ADE! | NE
stgnature.  GaRSlion? s b lint@L ¥ BB BIROR bt L@ he AN P BSRHI Sl 3°
fingerprint bionmetric can also be use&l_by esigning . a ringerprint sensor
into the pen alt FSUER= 30 ARy EoR" b f°8'b’5’“° HEUHRE P eadrognl y
affects ?he“"é‘ﬁ'ﬁf tFriee REFedipRaragPlngentc details bt inflefioe Bame.Hédreps2ad lephong aymbess glotdlf t he
system Theprffrenest 818 tinslding griviacy driigencdnd lecalizgiomnptkies: B fumba pibivmtids recgrdst8dy, ropghigt er

t he user's bb¢oaetcidal sipatula 853 TidgeNE PAEE a haddprsdg madel SOTbutBRAMIG maintdifd By theSys@@Nne 1 N
a cont rol | eghd SEMphyinehDdR Brkountd 801 with ¥iadN BLomatce BAMIfs cMb@hR. t he bi ometnc can be
captured at3he SANEmld i as the usei s identity is verified. The biomtric

is capt gbed and skored N the.re;igi ;}rgti,orl flgt aba} e. | i nked to 4d t he usei

s record:. The usef PN BIFEBH T4 8 Epr Mt _t?illlsfé GBI B M esHREr FREd t o

t he record. TP isgmiptaiped by IvEREron the grerestophalf iitghorgpissd e dierrehy ebladisePe d prefamed t he

resul ting peribediment okwbigrisshawn i tie das dipprein ig Bpwri4l.i cat e are stored in the database.
The user's pagnentisearst i nformation is also stored, giving the netpage

regi stration serveg sy&&%ﬁﬁmﬂ afsiBYy 16Pd2b QRach Qer@GJhalf?egnuinﬂgIink'sst@cfocuﬁxerﬂre@.)ﬁééesje@bya.ny
SET paygent w! L2BRak ik Aage YOG b DSanbS & SY.SRNAL | xefemmogig% %@%&%% cto

conpl ete a payment, for exanple Dy signing a netpagc
00/ 72286 . g@‘){“‘%ﬁ‘fll'ﬁ%%0562 order form the printer securely transnits

the order iffor mal'TEHIFENTPMELYE | D and the bionetric data to the netpage
regi strati on ser vEe neipfiq publicgtionerver yummatifallplays punbe fagepatertiruse's pisdnklized edliraiot onta0 t he
user identi ttiebyltioh bis. |9igdd mbsDydveaiktbhents 2@ M thel 1@ ofOrt-f@Gdi&l ré@@ngled) BeyUR @laceSonfMeOXY 1 N
conpl et 409 }ppSerble BRYABRL. t ransacti on. 4.3 M CRO- PAYMENTS The net page
system I ncl udes a'lhge(af%hlastggl rgmor’ Osgctiorpccrbg &Qc%éﬁm?mn&iél vt 9\ %lvclm(s)l}'xN Eﬁgse()nygx\%gu tocsbe
conveni ent | Y. _charg,e Tor hc{)rl nt i n OW- COSt docan‘“’é"nfs OR Edean gV anY PEsy

copyi ng copyPi"dRE LU tye %ﬂgbﬁ‘é’%? BisyTh eyt ibconftg i 2rret (U lse

rei mbursed ¥e8pditsiglgudrpdverising popient. puglcps plagingyrds ferroofing materiplespesifically ighinrreetpehfiatign becaiige

| att er depefidgecpiicauigen do@valselfofofirg sy dy al r eady



provided to the user. Wien the user registers for e-comerce, a network
account is established which aggregates mcro-paynents. 1 ~ The user
receives a statenment on a regular basis, and can settle any out sk d?“l%
debit bal ance using the standard paynent nmechani sm The network account can
be extended_f o egate subscription fees for periodical i uld

al so ot hervm“lsoeooggzgé)resent ed to the user.en the formof in |T\7¥Y§JSQ of'°
statements. 4.4 TRANSACTI ONS 15 Wen a user requests a netpage in a
particul ar appli cafi oL ehreREcet RerAphinTat PORY FEciamaset B EAREE tyn laid out

user speci f i cecrrdipgisacryaphicit @eh5 | n t he page. Subsequent input through the
page i s tagged W tihe entheprdedsindaiog theGdlectobpf adt Al the fctigidpddilotia bdn@in mussbetiiedd 6oy abl e
to establ i shneadoutiRPdoRRtel. 3 enfpOb X osdiyOhknichd 16 ubkS Eate®sedubAL preid& Nmd ALK i OCCUT S
thr OUgh a-.; p%ﬁremp t!anqpova_§r. n%tché’éso arv;r§gp 9v§rltif %, gbwilrl}cgi\é\ﬁﬁé%[day-lgﬂa?vaggignls.! cation nust
use the user_ s unique |?Pént|ty to establisha context. A typical exanple

i nvol ves add®hg itog?fﬁmfr M2 pre-printed catal og page to the user's virtual
"shoppi ng cart". TRceHie droerent istlifeout, ik is encadeddpriefficiany distrippioessdepprsistent pigragg 9f hansrasser | D
60 known t o methek net page systemis not divulged to applications. This is to
prevent different TapgEinire afcie@ mhabivk 16l @F Sepakalidd 31 iSSGbtibry/sp@i0E to @lsiadid uskgls edition and

i ndependnt |iforRfGmURh fbvedl RBEIANLO EdtonsORL Beclb RoRtioR B bEEH padeiAdul. IR el Ver

i nstead nai . s..rel ationship.between a user. and.an
appl | cat] on ks °ﬁ’ﬁ‘.’f§ﬂ§&§{§? W30 Bt BRTUD SRS, BB B e
user activates a HYPEPET FRAESPGETAH Pheprf@icds he kxispsivle Marky franguage (ML) psingthe o
net page pagedxeable dyleshss kapzupdy &XShie KParpsides @igliss eoptgt 4ves textderpaling indeppndently pfdlie aegien t he
associ at ed appihict it 01 bdinp s AhichtiDgie takeay beind Ardviddd lethgiayout. |Th 168 Jbjeét Bin@inszmbedted as | D
65. The 18 i amgubgbrolies tokrlae huiGrkhl HadsikiRA arld Ombkdded hipYeRBEnhinid k6 '2iS widPRighaphddnbaing. The
appl i cation mai nt ajfSeeshiatt Seoldd LORB iR FrEGRER X EletB¥ed WnlpRSed idee BRE A SopP! € tO
retrieve “Se[;j'cﬁi?c%‘%ajzbc state i orl‘rgpa;t’hgco(gya/ym%nr;put know edge of the gl obal

S0

. . calabl . g
identity of ‘The user. _'éms§§lseerﬁc“§ nay ntal Ns an i ndependent certificate

and private si gnat U8 k&Y PEFS FReHeoY Piged et =L egpn ety fgieior P dyw it to
si gn appl i cahFor Picksiien Strrriniendippuidisliscas desciifed tve and drasprmarteiops Tiesk pyout objects are

appl i cat0on-seyredzpdin Tblq 3The leyye biearempECforms sitabl fot dffieiersdisgibeipn andstorageut | Ng pr oduct
bar code (UPC) "hyperlink" activations) the systemrecords a favorite

appl i cati on 1ghle PSRRhde Rbutbhjgrd!Ser for any nunber of product types. Each
application isuas§,em at-ed ‘A“-'If h ppH gauto;z pyovi der, and the system

mai ntains ap af¥Bhnt| on bdWHP¥® of eakh SPEMC°Lation provider, to allowit to
credit and ¢eb?®et he provider for clf chaketeRifghh|fees etc. 35 An application
provi der cafmdge a pupesiisher of peri ogl cal subsclhi bed content. The system
records thefuser's Wnrlad ia Ibscri bed publication, as
well as the GraphECt € plshisaroency—of—p ; ; X . 5 RESOURCE DESCRI PTI ONS
AND COPYRI GHT A pref r‘;h"ccdob%‘? oeh-reht % a—FesetH ce description class
diagramis ghown in [Fi| e Fach document angl content object nmay be
descri bed b_fe’gﬁﬁ or ®'Pesource descriptions $42. Resource descriptions
use the Dublin Core {reeadata el enmentfset, whichlis designed to facilitate
di scovery of el ectroomtienariesaieciees. Dillxsw Core fret adata conforns to the
VWrld Wde Y&&enwor i Tption Framework (RDF). A
resource degcriptio — -yt $ 920. The netpage system
automati cal | . } sefs to rights hol ders when
users print ] : [ D 00/ 7228G - 30

PCT/ AUOO/ 00% N [OLS A conmruni cati ons protocol defines
an ordered ¢xchange [daninessages between entitie$. In the netpage system
entities sugh as pengneprinters and [servers utilise a set of defined

prot ocol s tN,WI Fanyety—trandte—user—nteractq{on with the netpage system
r'J Each préteecot—s—+ust+rat-ed—by-way—oef—a—-sefuence diagramin which the
hori zontal dinension is used to represent nessage flow and the verti cal

di mensi on i 28used PPYMPEPFREERY tinme. Each entity is represented by a

rect anglR® cont ai niAndgsctiivbabeya rie puoses ¢f efficent distriuticarpall Rersisyeatrstofags@h the wripegemEtwork, 2

repr esent i ngseisheeifid pagk Byoint MGepDited trédheamited dbjcs dkhich igfert. he time an entity exists,
the lifeline i s SRham s@Svdd FHRSNGs ka6 be Eibicl Ghe bhddBee tobbliBiioR Borv& MidedcY, witStne
active, the lifeline is shown as a double |ine. Because the protocols
considered here do not create or destroy entities, lifelines are generally
cut short as soon as an 1 ~ entity ceases to participate in a protocol. S. 1
SUBSCRI PTI ON DELI VERY PROTOCOL A preferred enbodi nent of a subscription
delivery protocol is shown in Figure 43. A largo nunber of users nmay
subscribe to a periodical publication. Each user's edition may be laid out




differently, but many users' editions will share commopn content such as
text objects and i mage objects. The subscription ~ 'rJ delivery protocol
therefore delivers docunent structures to individual printers viaNiV 2003
poi ntcast, but delivers shared content objects via nulticast. The
application ublisher) first obtains a docunent 1D h
docunent fré‘%tozgﬁzﬁs server 12. It then sexnds each docurren?&rs/%l(r?dé@ %?e
including its docunent 1D and page descriptions, to the page server 10
responsi bl e FBef teRerarseme it ? vgiawn B {prgaciirge (ees trece | Spyvmant and REmEIBSEREt S own
application | D 64, T Reer sunpgrs # scfpbaplingzedutsaedf thd3ha@h contgpnald ¢rdaies apali@y el ©etch Of
mul ti cast chanaehd fdaBRSeach luter-pdciféByolt Réh HEGRSA GEheGiltidg chdnBis Phithwall @mStheGsRael U €

key. The paggmusfleisy médﬁ)%é‘t ﬁhen@mhlpt.&@ts R usdr LD 16 1o Rad uSs Jnl;?crn.gmpht@put hgeOm
t he regls ration s corr cted

pr i nt er 6§rveg Va\?}]i %Tj]l mﬁcg?ng 15 conrpgte mtu castsrtlrg I.shareue cont Cf%‘t[gn geo s{pﬁltﬂg clbanqels Afte{ recet%lngeltcs) r may
be the user RoinfyAst 3¢ Ppec W’rﬁ"’e‘f”)““ subfePet ‘ﬂ 8“’ &Hb‘l’sf @a‘t‘t'so‘PF'E“‘ &e'pe H“t‘n'aé%tt‘ Puringhe

appl i cat i on' multisesis.edclf pageeresr and dripyersxinpck drom thgymultigastsieaips thogs oRjests fefenped tothpitsrpees Broge

si gnat ure. Tihepapagers saisiordy ir@ivd IR apcdsd pagd Byoltoand dheedr@gitst rati on server fails if
the application 1Domduhriddrih@Seceived 4 @a object RGREHR pagk BRRS fetbryineTprifudt RSceehds [HE k2 808.

The page1§er}%gﬁmg,Qggm@b,tnqg@zg%dg,%wnent and page |nstance IDs and f or war ds
t he page descripti nclqdes

the rel evant set o Q h(1m[mp c1rcumitance% rrngfr prints paj Ipréespafler&an ll'hécan tpdehfere§ Afsumlrlg ag aneeh o to.
It then ret uPH&®ERBVHLRO I 2T fhbﬁ’%{tgéﬂg"ﬁ%igé‘" Piss “tab“of"fPe“’éb"Bl"i R et ur e
reference. Qfd® stchessen b ineradt PR miamesy. ipvgesrfor kpprpogagy baffefs ete fThet prieter gyt @irppstet of one
struct ures tpstpiraccslTBiCs Edoidest 1o S BE tbenl 3Nt oNpagrdma pet @cobdnehich &lsigita Pithe Pigige
servers, 15t gpthddireadsls dddaRivendRditsoadhBftlo. Of the shared objects on the

previ ous| y sel ect eﬂen”ﬁhﬂentakrﬁﬁﬁtmrcgﬂﬁﬂaeshcﬁas“ﬁgtﬂl? prpﬁgr@ns &ﬁ&\éﬂ)&ﬁt 1@lﬂgy R hULER
moni tor the appro helr _requi red

Cont ent ob; eobte RS pl TG DD e inal S it tiiaed ° 0L ey
docunent structur e'%"‘"“"l’h‘if ke %ﬂ“‘F'd\A%mta'W@m%g’é‘ Wap- st B prigeftibocBip gt Sotanent s
to their dat miisstege itfmdeeprs. The hdtragggublicption server fherefregllqwepriptery t gubmittesuegiofernyesititays. S, 2
HYPERL| NBO ACYRIAT triftka RRECTOEIests3Erecbived oedf iiequedcuspceicnemilicads g chiyspetibg shied
activation pggiisocol is shown in Figure 45. Wien a user clicks on a netpage
with a netpage perbncetafaemwtpgn?emmme,cca,tpeﬁuctanea&tumﬁt& atagyttrpeymatgqetagem%@agc
printer 601. an;l'com flces he 'page and a | ocation on the page. The
printer already 51" of the pen fromthe pen connection
protocol . Th& pri n?'t‘?“ﬁ‘é?%"t”ﬁ‘i"ﬁes via the DNS, the network address of the
page ser%r 10a hatfut ? mgast #velﬂpaetente%rﬂardewgém@e PEEpn8ged anfijqelivesed thrmuehighe (vagny

al ready be i ¥y hstagerigiied [Howdvér, sindd @rertlis 81 shdt @ @niEne GeBirty lisymadeldire@ly &0lic@cuestihg pindr Righos aMe
page. The pradite@fmiibgn forwards the pen ID, its own printer 1D 62, the page

ID and click loc atweha toq ntdag B .§etuyset on J.ttﬁd RAOR, RELYEE PR %cl.tctte whage
descri pt i on déstgn%g pagre fomtamngs?ﬁar \ﬁuc Tznatr u as a nctpagc g(')&smcnt A net ag%,\ﬁrlnwmné rervpr is a special

el enent’ $ zone ant” T nput
el enent & a™FFHE TS By 'éﬁ‘f‘é‘rff""sl’z‘f ““t’“ﬁ"e‘“ﬂ‘%{'gj‘é OO BRI feen

associ at ed afopis PACinE o DPGEbleDegsmin} Refmat\PPFH and Hypergxt dylatkeprLprisytessHTME)- & thejoase dDNS,
t he networ k Bl igsgnagusebihie highettesdiutiHAbIDIES pAUDo BT R D Jiges i3 IlRCSimALRRY 0b 5 6 2

application @RloNiicnkl RSdniafi@hatcil® indfdPA WeB paged Rirecfisl linkeh BN PAG Red $RE. YR fuselb&REe hie pen
ID 61 to obt@ﬁa{gornh,ep,&ggcgespondl ng user 1D 60 fromthe registration server

g‘llhygg?l ?én.lﬁnl‘ 21:1):[,%2(8\.&2 e% (%ﬁ&ngﬂ‘slcljv m uded n%&e)%e bclla‘{tloig lr';c ang mt;[racnwy ggg%ﬂlgnccbw I ds

Figure 4i. THE fbé‘t’l"l“ﬁ‘ﬁ‘ PG %‘t '““f“é(‘ﬁ‘tﬁ tffs°"¥‘ wd fopp- § f"dt’ h@wg‘@ﬁﬂé’?ﬁ"h&“ﬂ%’ér and
printer, andmayfgmhaq theingsepactpinter tfl thereipade dageroiet dndildes knaledds elahe@@mse syRFrefiomsk
server then sends its own server |ID 53. the hyperlink request 1D, and the
link IDto the apmetsgmt i on. The application produces a response docunent
accordi ngnt o3pppl |&.¢,t,?$gﬂ“§pe0| fic logic, and obtains a docurrent I D 51 from
an | D server It then sends the document to the e _server

responsi bl e for t NEPEERURIE ‘& PRSI S T T T "b“mg %%t"ﬁ'é"t‘" % ‘ha“t”f?é““’
request i ng pAYHE OSEFRARE- Shere B° WA EEStEHRECRIPERP iT WR“H"’é’q'Efe§‘t"" feprrypiperaphypppublieskey nd
page server wweipapshy{Thencthagqrervdrk yide bathegure siterydagind appl i cation 1D to the first
page server to obtsadratkey brgpiogaphy. @iserield @Gs tyBBdtric|cBpiegRphy,piscs Ik @ime ke tGcAcrypil ae
first page server rejects the request if the hyperlink request has expired
or is for a different application. The second page server allocates
docunent instance and page 1Ds 50, returns the newy allocated page 1Ds to
the application, adds the conplete docunent to its own database, and
finally sends the page descriptions to the requesting 15 printer. The
hyperlink instance may include a neaningful transaction 1D 55, in which
case the f| rst ~page server |ncI udes the transactl on ID i n the ~message sent

b o " T T

tigts l‘rom ﬂ!\(e tn:htsvam pﬁc



alias IDin the nessage sent to the application, allow ng the application
to establish a user-specific context for the hyperlink activatygy.0p 3
HANDWRI T1 NG RECOGNI TI ON PROTOCOL 25 When a user draws a stroke on a netpage
wi th a netpage pen, the pen comuni cates the stroke to the nearest netpage
printer. The stroke identifies the page and a path on th printer
f orwar ds thg" Q32 71”% its own printer _ dP 62, the page ‘IEP O/odép"‘gtroke
path to the page server 10 in the usual way. The page server | oads the page
descri pti on ®npdantis Tedarisyvithingto prehgnae mepreas st e eepayiopresenirThands the saqmtkey-

el ement' s zone 58, Publk-ked [iyptogkine alSt réf@kdo bsnty@MSBGlySosraph SittsTiwn gncivition keyel TBy/@nt

i nput el enenkys s mahemMoatly réldte@ InGuciBa Gy thit B9 mRAGANHRENESIE oRPPRAURy e BRrySRdd g e t O
the text fi E‘derk% Qﬁcgk R keds When AGIRE, wﬁ]eﬁh‘é‘ oth €l 1 ﬁvi@ﬁl%&éiw’fk‘éy it Elcdtlbglcr{p ges ‘o

E Eg JI[, gg;[ g :_ Sr{u:ssge mten%edgorg }Tﬁl«iergfv thecrlpnvace liey gnce enfrgF? usmg c’)?]bhc ey, amesgﬁp ongg ? g¥p Xl

i dentifies t¥ee "Ef%‘?“’ E"bﬂ“é%”b?fﬁ'ﬁﬁ °ﬂ§°°f’6y ?‘ﬁ@%‘éﬁ*‘g“é’ﬁ’tﬂ“‘ug‘é‘%‘”“f Hé"c'ti‘&géi‘“%"‘ key. To
accumnul at ed chamdigsh erivargkeripetert. it  popmaf for tie Aiderofthagprivate ke tognergdiedeyadr. handwri tt en
text. Once it has rBBYEEd@erapBbcat Ha@sedib Er@i @ SigitalGigita®@ié 1 The ol offite grivart Nepdat @date ST VeEr
returns the gh&¥hast dPahddGpe i@ GLHQStybit hall g 1 @hviEiley. AyBIR ch AP erBAkaViRencARRGRAS t he
text 1o {g1e {Gkhes \i.@lsﬁﬁamﬁf oftutl%oﬁe?a‘ftme plw%L Wy w§1 éspél @W;HBE \éﬁﬂgﬂy%wpw
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removabl e col | ect i vadan e usey refiste for Fddinterce. S ndhiofkGidEHEChstiblibhed ivRAta@fegadBhicd-gaynfa®d OW
with Speﬂ] fi I fhe Js@te&fvgqgﬁeﬂergorﬁx r&H:{rgaslﬁéhd cal tl:ﬁ]e }A@Lullsmdlnglaeﬁ{ balﬁlmumﬁg%he RAWSS %enpy an
internal 1 |\ 220V power supply 620 and has a netal mounting pl at e
that is secured to a wall or stable vertical surface b four screws.
Pl unged keyhol e s| 8% PH8E AfPL @LbS cxippdefl fpoaegieepiey fubsiPUAP deesgfor peripfifalsy ihick, would e
Spi got s nourftherfisshpprestisd tp ieyser the foppol ipdividygl gemenls. hook onto the plate. The
wal | printer 401 | Jrpesewenst ed frombeing lifted off by a screw that |ocates
t he chast8 s nol di Nhe O fer teQuestsa Qetfade @ :Parfcdidr apicaidn Coniexd He bjpRRioDE bl Mkmbdd € vse di a

tr ay 607. 25s ﬁJ t%ssclxdﬂgD Epm Emle gﬁg §|§se§1§n mﬁéth@ﬂg th@ Eage |§ nggeos\l: lqgle Qinsaznbl?m and the

wal | printer ] accommodat es a networ k
i nterface modu fmongg'g V\%?mhes‘gr ""e connected to the

net page network and*t ‘6““‘6{’°‘1“'c38‘éﬂ'3}‘68“ﬁ‘b‘m°5f’ "‘6f‘s°'rfe’f’%?°ﬁ°"""'l"1’fé“’ﬁ"ﬁ'ﬂ°éF’T‘Sh‘tf%‘“?f’ﬁedbI e
625 can be sw@iusienty oefeblish § Smipit| Apich! srapiainblygs pdding)itepyy frompp prefpentel Fagajogipagego e ovi de
t he i nt @0 acess virag (shapgiwt cdn: Té h@ccus @ser's piviae. hompebt theiqnemyer 1N &Vi@ovo o DIpae @RaeCt Or
opti ons, SUGHnoBEvulgdd lipplidad@d ThidFk fo @rdekt QifferéOApFEA SN pRRiders Srbori U6l B ekl Sy b deRRubna S
printer por tmg,gmg@,g,tai,,ggdag[ a conbi ned USB2 649 and Et hemet 6SO connecti on.
-Lll-glesl tal lagvvz ;QteV\ngS rpage rICélISlgtlo('!i. ser;vrgle%sttcé%mau}.lmns al’ll Frﬁrlgggu(?l;cllatxoas:lia betwc%'n ggnpané)g t ;':’l)re
nodul e 625. &P ¥ éP“I“'é\‘c"é“d’B@ul’sé'mPCB Figut 24 Vit thg b‘F’dc"é"éfhf Q’&"f"“'ewg@ gk e ps)
pl ugs didSect regsteredtarivet ghe petppag pasmsevap sksifte oqtpa @Bist@HoR sepvirdo teanplaie theywsodiayd mrelstior  654.
The di f f er enb sconne githaie po NGl igakn giad ID S Tha tlies 1RE corradlailiatk hjperidk hepirameul e
design by use of and p@ikaidniGitibs s@d Aforntmion Geked bRARID QR OBR 10Brid Lsddpkcint kgle Of
the nodul e GdemadnlwRiWukbe @osy,e gmgug,[,,yg,fn,ggg,t ion or rem)val 35 Tur ni ng to

Fi gure 68 the tr aﬂw syP%Bal tlau§s ag‘tl %nt}%t cc&lpcalc an% payac sig gétkbyefopaac So 6? 6.

The boarg), 6l 21| nt erfaces rou% At ace
nodul e a‘f"t"'t*'"°"sI55:§'"‘E§’|l s'%{'lagpdca‘ B PPy T“t‘i’g‘“'h%‘d‘e‘g“é ‘éﬂ”f/ APIpREPgc '3?’8‘25‘?'? oni cs
to the Mem etr"~ gP ittt X inreyns Prdirt §ar FofeU R0 @pedinkrachyatiompby siiem fecopdhiifavavi
DRAMS, f | as trealitatpp ppehall g Ffusek B8y umifessf fralecetyehi p) si x notor controllers,

vari Ous Sensor COIEae eobl@kidn is dssddiaRl HithGeapplitstidnlp@videCiRd BEGEmGRREDR G 20bunt df GaETof
managenent, ehcﬁ‘ipﬁﬁ:ﬂ@x%ﬁc? mllowﬁl%tcédu%%ﬁﬁnt Mvﬁerﬂamckﬂm% . Figure 58 shows

the fr O hat ch a% %p%l?:auorp pr&vqg' Cgl%p a pubh 91'4 of arrl'g fhcal su.{%scnbeck cﬁtﬁent &ha sytﬂgn recor%s the ugbs7 and

Referrlngto F,Wgure tfﬁ nge

pressed dowl"BEES &L lﬁ”B‘I"ﬁ"tb' H‘“%E@e'l“fﬁ’e”‘te?ﬁffquo? PN Rt ed to the

chassi s 606 4 a hiFRIPEEE DFERPTIENSANP QPR has a base, a hinge |lever and a

hi nge si de. Pivot s\ pefardd brebodiraesief sassaircqiagoriprign pigseldiaran s siywiGizue gage t he | ever

and si de such t hateach Bsuni RRIcéim@bjat haly Beydeffibéd By @hedtk BSre Jeddurd@ dVRRIPRIB47 Reddurc@VOi dS

ki nki ng 40he Mﬂh%sehﬂm 64e6metadala%emenl|§p\(vhlégpdis1ém pof!thaa%&@VCrygﬁICP gl-t,j MQJ‘OOSGSZ

The paper 6Q4 ..' éorpn%éa&'co‘apm mFJ‘Q {dwedd% LN %w?cszmm % s .oneF'meLo& R%§ed and
of th 607D oot a

is automatica y re

netal spring part A6%‘§’°° ?‘i"ﬁ“?\‘l(“%‘é‘t‘“tf’f’fgﬂij@'d%??“ E'Bﬁ‘i‘f’é%ff’é‘“‘? ﬁ‘l'f"B““E%"YdWHt ‘i°?¥§g“i nk
connect or notedieRgeE2 BNy helferghsrisingdn pyngeiofis eal | ng connectors 629. The
connectors 629 transmt ink, air and glue to their separate | ocations. The
i nk connector nol ding 628 contains a sensor, which detects a QA chip on the
ink cartridge and verifies identification prior to printing. Wen the front
hatch is sensed cl osed, a rel ease nechanismallows the sprung platen 666 to
push the paper 604 against a notorized nmedia pick-up roller assenbly 626.
Figure 54, shows the conplete assenbly of the replaceable ink cartridge
627, It has bl adders or chanbers for storing fixative 644, adhesive 630,

and cyan 631, magenta 632 yeI I ow 633) bI ack 634 and |nfrar ed 638 |nks The

o P — o o . B P . o e N —

an V\gpmf;rﬁxx contcxt fmym: Iyst:r Si




- 37 PCT/ AUOO/ 00562 The gl ue wheel assenbly 673 consists of a partially
hol | ow axl e 679 with a rotating coupling 680 for the glue sgq\pﬂqg F[ﬁse 641
fromthe ink cartridge 627. This axle 679 connects to a glu e2 681,
whi ch absorbs adhesive by capillary action through radial holes. A nolded
housi ng sur he gl ue wheel 681, with an opening at

Pi voting si 3@&&%? I'ngs 683 and sprung ouker doors 684 ar eiigﬁf\g@ﬂ@%fzto t he
nmet al support bracket and hinge out sideways ~J when the rest of the
assenbly 673%i s t hPUUPNPEANGIRACEPSThi s acti on exposes the gl ue wheel 681

t hrough the front &fomminaating prelecel dfips piordgged eXFrames plamassaqe bwag 3ntiG8 b te nase sisterne
assenbl y andengfef sed i peril pinte@afl st uikeli@et vitieatd pBbols thtbdptidjvep @inHIOES in@faction with
inactivity. Msepdeysheet b04 passes into the glue wheel assembly 673)

adhesi ve g s applle ct oto! i at 1) uerice di ch' the horiZont %Ier;[wt:sle mthe
adhesive 8 s appl déthpg[éem Gl 53y & 0350 abdlR f AR e Beikia (AR L

assenbly 605" Y WP "B ""'&‘6‘6‘?"58\"‘&? & ‘?ﬁ%‘f“’t PTes E‘él‘r"f“é’h‘@&?fﬁﬁt‘d %tﬁﬂt':i%‘é
adhesi ve to €T FaaEe efitriFmHy 2rivericH Aipms espresppiite te filslinp ef e entivrrRpdnghe timetap prgvi g h
the printer exis hetifelingis ehpwniapt dadiedgine. Biriagy|raithe at enty is@pantatifelingls showrces 8 todlild 1D .

Thi s i ncr easmsaud: hteprpsdomtoerderaap.eesb) not VXML Qéstroy ledritick, QiEhlibled R perlertl tout kHRR 2sRGHH &sSan MOV €
through {he R RLEG phfipaddPd ARES." configuration (that is, in a direction

parallel to {pe loé]ﬂscﬁnﬁr%ﬁﬁ%menIp%o%c n turn requires the paper tray) binding
station and coll ectign st yort rait configuration. This may

make the overal | |&HgYH °8W‘Fﬁe°fbﬁ”‘isﬁ'f‘@?d°‘ﬂ P YrEE " B8RdEni ently fit into
areas having |im terespabect vy mehwdaibsp o pefpdirpablicaiqcEaphpstr gedtish pay 45/1aid it ndi ng
station and dffteitiebbtiman ust’ adidonivilGear cirenomgonarg@ds txnobjtdisamidisgagdiects. THe uditip@b i on
(short si18lesdepay pbibc@lthedeore P2 Bocuilanm QRRdMs Jo ikdRidGN@ihtrea doiiast) vRIIIVEs sBed LA
printer. HOWRN&Nviambiftgy. 91 Ui NQ assenbl y must still be able to apply glue

al ong the | ong Si d’ﬁt aprhc}non (. t:I pug%ncr ﬁrst o?_lamsrxﬁocym%%’t% gr}orlcach Aéwc%clenp olmnaB ﬁ{_lser('er ?2 It Wi

shown), the adhesive udi na
a reci procat MAF GRS %“C‘“TH‘E'““"E(B‘? fofugent 1D “Eﬂ %é"r‘m&%‘éﬁﬁf 87‘3"6%’ ‘i"s‘“’ﬁ'é’é‘f
shown i n Fi gierthe dagygment’s pewby gliscaigd IRgttingludessity pyncspriication 264 the sug@per's gliasi 6% pg thenelkvee d

bi ndi ng 29 at setref B Bidast tHammtl nameissiganhe ingstage vtinzavievesicnanekks, a nol ded angl ed pl aten
689 whi ch support Stht fag seheGkeB dpplitalicd 184nd Bibs 1D BRLS R Alhe BRGradRSVd @@J&rrdmmg
across, and t@c’?llﬂ%' Lﬁe unﬁst s@lgtecﬁ%ﬂu% gZhwﬁcH RM prlQﬁlﬁﬁK@eti foﬁ&é]'apph!-ggt op Fn&y'%E ﬁgus&)'?‘ge

604 is fed | Wak . re e exit hatc bi ndi ng platen 687
i's propell ed’pft?u i r)c?ndmca l"smh"scemlicﬁc via a | ooped system of wheels 692 and a

sprung steel cabl e® %’Q@‘“ﬁ"ﬁ'&? "Q‘f“pﬁt?ﬁsé%’ ot BdW@r”@d“’s(‘f‘é"d!g'@‘“WTﬁ'cPéﬁ‘ SRR AfR594.
As the bl e° i peisEsrionsInrisils iblppricstion HY 2ptt alizg ID dofidogethetifientity apeppsriG9308 hor t ens and
transports the bi ritl mg sglraticedlocB8 docin@iit el palc insthlive B>s 0 vevresthe pdedeicripBOd inki@is g a
slip 25 cl utgads iDyee i e prniEn IGRAdPhOMEvENES: of iRict QIGMS Kakeyfor hPRAEr il 1RendISh t he sheet
604 forward onto tjf\fin feRAdthe AfwiyRoRE Yl eqlsgso.ﬁen ﬁ&nonﬂlMﬁ‘ré.bfLrEL@L it then return

ﬁg)c(iter p;[_ Ihé% 2gt !Sﬁn Q;nce '&Sgpphcﬂl ,,S},Qs dlstna?eg o l.he docunent s tur??o lRt szﬁ)scnbﬁrs Qelegt?d pgrgegsev ghf ;26

takes | €55 t'H 'p25°§°évt‘3'8Hd’s’%“‘fﬁ‘épaﬂ?"h’d?sﬂsd’f‘ﬁgsg"é“ﬂﬁltjy BHS PHY S ?ge‘é'catsff@""ﬂy one
into a bouncP°H6%§iﬁﬁ'é‘t‘Fta"d PRIFEMENHEF the ARBTERTRS Fyicss'shartls o6 Eeshyeshrir Sauiibdtcpniset phiccts. They

si gni fi cant |2 tawlehengpopuipte ity @retiquyiepoinigdgiaiprurhant spyciumg Tiispiovs ¢hp aaraseeerspa gl Sompikte t he
document . Fumdubhes RDEStbtsepPl dIGS it fidertitl fraghed@usth. ect |y prior to pressing it
agai nst the g evi M4serRAErvariclPfordécs, NOre ef fecti ve than appl yi ng adhesive to

the rear 50f each pAapg?cne%nrgLodgngcgl%Faquerﬁllk a%vapont%%t%éopgho%g‘% l§\984ge to the SUbsequent

page because any interru such as repl eni shing
the paper supply nay" 4f 8‘653 ‘L"H"é‘ﬂ%fﬁfﬁ”é‘sﬂi@“g&ﬁbl“le@ﬂ cqMEPURigEs the Sick o haPrarEYPage to
det eri or at e PANHOBSIFHE idpniifies heypge and p Jogation oMihapage b rEn@ 9Bady kgovs He ) oftthg peaalfprow f or
posi tive pr assurendtionfxeccappl i ed to the previous sheet to aid binding.
Furthernore, the angrifE ddthidoa REBSIuR ndAlaboRWRS hedlge {R@ 102 BRALNRRrRbIbe base

i n ordergot 0 15 SPPRMddrels h\&’y aﬂ%%ﬁ A cafil Bund Rer @R reQe\‘l%rmt%lecﬁmg RDL&QH{] el ke ofeh
sensor (not ontrol e st epper

motor, rmy be i e%jpcrplB its, o“ n gnn%r I}S 65; 9\f_|pagc% ang %hckQOcauot} to lﬁchpage f rvcr

e bound to the
docurent to al | ow1t‘°ri’ég°f)°f“%{t'°é‘ﬁ “‘f ?3”5&’8’6?"&? lendified by page ﬁ‘?é‘dﬁ"é'?t“ %‘éf@é”’”t s A
paper rapper 63 Rpdtllk e Ahaiet hagzat Gruptieens is dBreeiok eitren Bidrittaree 608 tas i t
I S transpor tobtans ag rregsied plitai@ 181G ing tinkdP &t.am G@Hrines THrethaBNSNthPiEB 0B biireg@nthe Ol S
notors 695) 696 and 697 for the cable wi nder shaft 694, the rapper 643 and
the exit hatch 690 respectively. When a docunent 618 is bound and fi ni shed)
the powered exit hatch 690 opens. A tanper sensor (not shown) is provided
to detect docunent jans or other interferenees acting to prevent the exit
hat ch 690 from cl osi ng. The rapper 643 also tap aligns the printed docunent
61 8 during ejection out of the binder 605 into the collection tray 619.
Pl astic 2 1 NO\/ 2003 V\D 00/72286 38 PCT/ AUOO/ 00562 foils 698 on the
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30 7.3 DOCUMENT DATA FLOW Because of the pagewi dth nature of the MenjetT"'
print head, each page must be printed at a constant speed to avoid creating
visible artifacts. This neans that the printing speed can't]beidyailled to
match the input data rate. Docunment rasterization and docurnent printing
are therefo pled to ensure the printhead has a con ly of
data. A pag&&?@%ﬁé\ger printed until it i.gzfully rasteri Zeg&ﬁ%oo%'ﬂﬁ’

achi eved by storing a conpressed version of each rasterized page i mage 35
in menory. THpliguiepsEwiiptitegaraicdier &l | ows the raster inmage processor (RIP) to
run ahead of the pm prbegervenuiae the pea &t @ nd abiain ge SirqyPhdine Perdie &, frold thy regigration fer@ 1t 0
rasterize NMDi@héQISEEXeldpAY@ue HARMAUIEE:s OO 52t a0 HRildE DhyRFind FERGSS1. Ae@yperBiRasiii C ed
by stochast i GshaRek Hdch in Righe Bl ﬁ,@lsyp&ﬁ,xtmq@mcol,as Be N bARNE LS LE LeERhRdMGed

directl y BJSI Qnggs%c%lic prgizhnf)npagm% ﬁlﬁ % rver lﬁ?‘g s 1ts%rwrns§;[ver ﬁpﬂtléé hyqerln% requep %at e

f or egr ound b er gr ound” Cont one col'or

bl ack | ayer T'&® °c,‘6]hle°§'l°f‘péltf““8'§7er the contone | ayer after the contone | ayer is
di t hered. Net page tThagslicaier prpdugstie reepansg decymens apserdingt '@ 2pkiojrion-spesifiel logie-cand) Pitapnprat el y
printed usi n@cumaf IPar BehaaiPSavepl2i nen ek the Rtunm6id thppic)serar I0ekp@iblqTarge d@imegont one
CWYK dat a hagwiRallsdasp, @gethérdRhe rddsekinPpate GGk IS AN ORRNikGIRE @5 ST on_al gori t hns

h EG (I SO
(S:(l')lﬁpr 2‘2 STU(:n al(’] ’ﬂ]ESQOJd%QJ‘@NJr scrld? T%Léh\y/)elhm r&ﬁeg‘fﬁ JnthB hLa@(g‘l hﬂg lhpfg;{ age s%%(l')%béj(')' g‘é 5

con t | NUOUS- tcoonneépond{nf TS?T% alr)fjdmmer ﬁ)%eqeuirslg peaﬁéerver TCJCCIS[ erequest JQ“C hyﬁerll I’CTQS ﬁsex%ﬂ’ﬁd oris
contents of RHAEHR"EPRECY¥P8r ei n i ncor por at ed by crossreference), contone
i mages conpress wi Thhseoandpage jeqyer bcalesolqmll'"swmrﬂ}me"héql%f&‘&blne"'ﬂatbfs%edeﬂfze Bual i ty)
gi ving a confwagdiedd aadyaospler docgient ®.itS B databdse. SO (hal¥[sdngs the pageikkr@lion{1a1¢ereqdsting
bi -1 evel15jat;ﬁmhas a size of 7MB. Coherent data such as text conpresses very

wel I. r"J Usi ng | ogs), §1k Riuande & Jnc.lﬁpmmﬁ R macadnqgrsa f VRN au-qm AP p QSQMOP 4
Eﬁ‘ﬁ(s:![ TOLE ]S é}lx\cl: udes Ec @anszc l(i.El ll}m%e infssageéenl lmh?ngﬂtc 100, 'H-ng ﬂ%{vnﬁeggogcauon o eg%gsh gc?l(r)]ng][ ol
which are he?"é‘ﬁf°’l‘°ﬁ‘cf‘6?‘b'8?"5‘t‘ke’&“"b'§/’ cross-refer ence) t en- poi nt text
conpresses W t h a !fthethyrgrlighfreqgidoscapser i it its (pliap Femgedéal@b*mﬁesfseﬁe 3 ppee ssrivep gnd f

0. 8MB. @(re whihthapdnabi§l ad palgeriiofs pibikonaD 4 10 e regisrRigesenla | Ao ©#@Go6 hsE thofser 1D 14 VB
of bi-level Gatmnakb Ngpeh DDeIaRSS: altds s kdr¥sBindig QTR IHHEIoR b 2Ad QL DI/ m hl s

data is pOI na‘i is(?§§| tﬂrnggig§ QLt){o lheeaﬁ)a“ﬁ& hlb\ﬁngqgthMIlonqd Jslm)ﬁsrh a u§er &chg Igoat%!:t lfo? the
since it |ntroql ces hard-to-conpress disorder. The two-I|ayer corrpressed

TN acuv tion
page i mage f erefore exploits the relative strengths of | ossy JPEG
contone i mag® ¢ r’rﬂ'f“é‘%'?"ﬂfrﬁE%ﬁ‘fH" NS8YP¥Ss bi -l evel text conpression. The
format 120 conpact “eworephdrwea fyeke ot agriprgrenit feipaes rom the pemevpimaicngs Ihestreke oUig eakso
al | ow st r ai glapdgaring ok skoeidentifibsiiie pagoafupah @ihe phetf | NG printing. 1 ~J Since text
and i mages nor mal l1ye gAQ8 fohwa@UE pbillD b1, lifd@n FHAETB2, WhgS 1D 90 AR BroRABR 0 I BlEser®et Z€ 1S
2.5MB (i.e. joiRQe.LRY) . Whl | e the nornmal best-case page i mage size is
Oi 82/8 gé&i OJ\[/g?’(t I ﬁcl e%c serv lo§dse}1e Eage dlélsgngno\ﬁgida%lﬁeg?ylhe Iplngc gand (;\ige r?cs \%llnc% mBuhfﬁeg)enhg
i mages, e BYVat Lye A iy Ssuminsdhciredevay inppygiemen isg ‘°I§|f?f' ER‘G&SQ'TWQ_ER
ARCHI TECTURE"“Fh‘e‘hﬁe*tfp&géS"p‘r"lknt er controller consists of a controlling
processor 750, a faketaosigddf pgtivty In@e za¢ of fthe @kt@eld. s pagd skreclsenie @ |0 andibeeddng €
nodul e 625,  sAokés@ie @giltaRNEAE | MBHintelprelaifol Tt Rilion GeRvBideiitids BE use JodkspdadeApeh,

circuit 7S84, Rk Js&wcsumia@émmm,g Bﬁelraﬁs&m rmh&u@&qs HaRAOHEH B Bncd PR com@iA

FHNNELT I UM A T R O

Fi gure 63. 'I‘Tfé”“dﬁ‘f’if‘i"lﬁl’el“ﬁﬂ‘b processor handl es conmuni cation with the network
19 and with 3%cal Si#ERENERFCAION BREGREOhens 2r' J 101, senses the hel p button

61 7, control s the Asssifg theniparefea@ewhbEDpe G Feke bbiseci@nd sifraarel seiand ue yirekivene zes
the Rl P DSPsppéfadincdinfle iphd sithanR G Wit r ol [ ers 760. It consists of a

medi um pgy f or rrancemgq%t;ﬁlf nRIVPASE dil &Y hgggngs;@éeﬁ% agIl;L?ve,%Q.&tureq,Ln' 1b8Fand u..a

processor 750 4SO I.nt /60 vIa

hi gh- speed JEr %SPH%' i mcé%'é"a““'i‘ﬁm”ﬁ? E’“ﬂ%lr'i"‘m"r 'éls rcrghce“p&'“ﬂm 3 ﬁ'i)“f’sécéaéfd WA g form

descri ptiongf ‘l’f" thhEen i 54 @ pis it e the @”‘UB%‘F‘%@%‘@'&“‘&%‘Q‘@“‘?‘W fogyform. @a&’ﬁs"ﬁ’f’? nt

engi ne cont rserter idantifieseprapprglerrespgpding ¢ortks peprghd pres tiptuser ' prgpeic isipnatgre Bionteic B8 30 wfphei at ed

Mem et T" pt ismdkés@alt v8BOighaterer @ed it Had vafified the, s@natu@ii theGagi@fatiod Ernpagede PrRicanstiined /) . The

dupl exed print engine controllers print both sides of a sheet

si mul t aneously. The master print engine controller 760a controls the paper

transport and nonitors ink usage in conjunction with the master QA chip 665

and the ink cartridge QA chip 761. The printer controller's flash nenory

658 hol ds the software for both the processor 750 and the DSPs 757, as well

as configuration data, This is copied to main nenory 657 at boot tine. 35
The processor 750) DSPs 757, and d| gltal transcei ver conponents
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optionally a local conputer or network interface 752. Netpage network
Internet interfaces include POTS nodens, Hybrid Fi ber-Coax (HFC% cabl e
nmodens, | SDN nodens. DSL nodens, satellite transceivers, cutify 28ld

next - generation cellular tel ephone transcei vers, and w reI ess |l ocal |oop
(WLL) transgely Local interfaces include | EEE 1284 (p 2 1 NQU
2003 V0 001 JEUEB80 PCT/ AUDD/ 00562 por Liz. | OBase- T and DAL L N
USB and USB 2.0. JEEE 1394 (Firewirc), and various energi ng honme networKing
interfaces. Y5 IRPP 1 igmuify e pseRsARTERSfficipavals GBIt re -dt Wi el Kot Aimerpen e K,

t hen t he | ocsdnaymed Wofoln datm tagr rfuams ghe diginl srmtug etk repgesting) preqvertep dtperaga etrvevassigns the
interface. Thguakighairoro thé SpRfucedict B setf hSassodFnidi s@@bs@Srotedl t he unl i censed 900MHz
band normal | y usedﬂleglt@lQnEtdllm@%@udesltre altaﬂb@ﬂh@n@@ﬁespo@fng @slertﬁﬁ E]]@&s'a\éﬁ'éleyonh{acgpﬁutee
unl i censegl lﬂug—lgsergq ustr| al, scientific and nedical (I1SM band, and uses
frequency hogg)l EI on detection to provide interference-free
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, 4A{ upj e Z@&%w&aligﬂg@%gmagoqwng& &R cal cal ca] cay] ca] cal] ca] cal] ca] ca
Uycal cal cal caf callcol gall call cal Coll calcal cantstar o Lol impeseacal s(vok
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IR identify an object of interest rather than a position on the surface. For example, if the object is a user interface input

calC

element (e.g. a command button), then the tag 1D of each location tag within the area of the input element can directly
35 identify the input element.
The acceleration measured by the accelerometers in each of the x and y directions is integrated with respect to
time to produce an instantaneous velocity and position.
Since the starting position of the stroke is not known, only relative positions within a stroke are calculated.
Although position integration accumulates errors in the sensed acceleration, accelerometers typically have high resolution.
40 and the time duration of a stroke, over which errors accumulate, is short.
7. NETPAGE PRINTER DESCRIPTION
71 PRINTER MECHANICS
The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figures 11 and 12. As best

shown in Figures 12. 12a and 68, it prints netpages on A4 sized media using duplexed 84" Memjet™ print engines 602
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15 filter thereby reducing how frequently the printer operation is interrupted because of the depletion of a consumable
material.

The cartridge 627 has a thin wall casing 640. The ink bladders 631 to 635 and fixitive bladder 644 are
suspended within the casing by a pin 645 which hooks the cartridge together. The single glue bladder 630 is
accommodated in the base molding 637. This is a fully recyclable product with a capacity for printing and gluing 3000

20 pages (1500 sheets).

Referring to Figures 12, 12a, 59, 60 and 68, the motorized media pick-up roller assembly 626 pushes the top
sheet directly from the media tray 607 past a paper sensor (not shown) on the first print engine 602 into the duplexed
Memijet™ printhead assembly.

‘Two Memjet™ print engines 602 and 603 are mounted in an opposing in-line sequential configuration along

25 the straight paper path. The paper 604 is drawn into the first print engine 602 by integral, powered pick-up rollers 626.
The position and size of the paper 604 is sensed and full bleed printing commences.

Fixative is printed simultaneously to aid drying in the shortest possible time.

As best shown in Figure 12a, the Memjet™ print engines 602 and 603 include a rotary capping, blotting and
platen device 669. The capping device seals the Memjet™ printheads 705 when not in use. It uncaps and rotates to

30 produce an integral blotter, which is used for absorbing ink fired from the printheads 705 during routine printer stastup
maintenance. It simultaneously moves an internal capping device inside the Memjet™ printhead 705 that allows air to
flow into the protective nozzle shield area. The third rotation of the device moves a platen surface into place, which
supports one side of the sheet 604 during printing.

The paper exits the first Memjet™ print engine 602 through a set of powered exit spike wheels (aligned along

35 the straight paper path), which acts against a rubberized roller. These spike wheels contact the ‘wet’ printed surface and
continue to feed the sheet 604 into the second Memjet™ print engine 603.

This second print engine 603 is mounted the opposite way up to the first in order to print the underside of the
sheet 604.

As shown in Figures 12, 12a, 13, 62 and 63, the paper 604 passes from the duplexed print engines 602 and

40 603, into the binder assembly 605. The printed page passes between a powered spike wheel axle 670 with a fibrous
support roller and another movable axle with spike wheels and a momentary action giue wheel 673. The movable
axle/glue assembly 673 is mounted to a metal support bracket and it is transported forward to interface with the powered
axle 670 by action of a camshaft 642. A separate motor powers 675 this camshaft. Both motors 676 are controlied by the
Memjet™ printheads.



10 10 10!LD; 10% ()-$ 10%@ ()- f° “10%@@ ()- f° " 10%& ()-. -

---.C dBaS4! 9% sfy109&' ()-3 @O0% ()- @OY& ()-'z10% & ()- GL0% & ()- F10% & (
)-C..//\\D00zX9aSA! @ON & () -1 K 910%\ \& ()~ 19109 MM ()5 4 vov 9003

@O% & ()-1 sfyl0%, & ()-31Y sfyl0%\ & ()- 3023p33956} [ 9asa! LS 1

"10%\ g\ & ()-s! S@"10%\ g\ & s@

10% % ?) -1 '(')IW/GWQ%G) - é?oog/a & 8 -1 @ 10980\ ‘I:}! ' ()-F6689z: :; PCT/AU00/00S62
z[9aS4!1S3"10%\ & ()-2@0% & ()-!N F(" 109\ b\ & ()-! F("10%\ & ()-! N F("10%
\ b\ & () @' 10% & (ﬁcgmutSQﬁb'B'NSlérdSIS@ﬂrﬂ%lyl&lk!(W)axl@‘ﬂ.\GtWﬁlb{&lnéaoupln@k@(%rme glue

& () 35& 100/%&ly(h)se 641@r}>l¥1 lh): mﬂ-&]ﬂd}e\ﬁzﬂ-%m\a]d\e k% cgnnellg%a\gﬂué \&leeﬁ )»81 7\\217:%&%55}1&1%" b§ll d’ @

@10 3}240/(2 )& ( ) %lg:f)a&m( l)vo Jaga{%égés (A)molded h:tlng%g &m(u)\ds gae Ll wheeI\Rfl witbang?pechg Tt thg fﬁ)& e -

) DV Lo e P ol Koo s ey § A B BB PPN ) - g5
0% & ( ) 0 \j_an the rest of the assembly 673 is thrust forward. This action cxposes the glue wheel 681 through the front of the

10! XL 2" 100/&*46;4 hodsiyp" THERPings. 481 O B &tely. 0P ETRQNGDTUBWEA! €8] dkilBHA0NS " &' (
)- Y @O0% & igapivig. @O%R& () -y

109 & ()-!210% & (AsuR3rhWsGasted mY T Sl oM} A T6PA hahesife FOMNE f dne @OV e ! @ 1

(])_OO/('C))/(') g E g Sl&r@sf& &;)an ¥om the ﬁrst sheel ofa doaumcnéas it is trm§pon6% }owr,x 1@5 t_h* binding assembly 605. It will be

10% & ( ) Td @aﬁwpﬁp r.3at thi ﬁt?)” gpl(ej csxvc to cach page during printing
7 10% &' ( ) &" pfw%s &ol (n)emz[ed.x‘r v?ta\:g]:ed 1A sepacyle |glpmgsse@d% l&zrees}s_thc [priter speed, however, it requires that
1096 " & () - the@sBtoRe thrdugif the pHiey/Ah Zpoftipi” kalfigratbd Olel'ik In'difejtiof SralleO®Gh&iofg)edges). This in
_} eaaaaaauj:m @uirqs @dpib@%)&bl(d)ng 4atidrOand bfikction station to be in portrait configuration. This may make the

10" 9@-0% &b(c)le‘nbl% &Qg/émn& l‘o)grcx %@rpe{%%%;mtvj a]'cas havmg limited space In these snuauons the media
].:l.g AlgLO/é )ZE% '(Q;%ﬁtﬁig)g\«(‘“x -an@colre%lqn s ; Q éin k ‘3 gﬁg:cagi oicé%;}b’ﬁ }jﬁ%& sides pg?lla t(i i)af)oir 7 ZB]

rinter. However, %c gluin,

that the paper movement through the

@ X X[ sth%p L!f on sembly must still be able to apply glue along the
" 109& () Sl lgne "*26 PREps, 'R yersgn of wallpringsp gy thgwn. Jhe mhesiye i Pt e @t digaDee of cach
109%& () - XD# PRI aferipping @@ty ) - X D#t 10%& () - D# 109& ()-iiiijjjojtY8@!!

S' @OYB& ()-D# 10%8¢ poreaDrhdel B%BbIy 605 iDBEst 1BQin FipureX$DHt has a metal support chassis 686, a sprung
109" () -20 " kipltavinddglpia@i@7 that runs ¥n foulpa/é}s& rddd, 3 mo?dcd a¥g1cd &QMcrﬁslppons the document 618

Dy.' 10%($ X& a.(tgr fhe/ Qngt 614%95@ ﬁ‘mg\ld across, g.nd { ﬁll 586% {‘?:ppo?_br%lfb(ﬁ/ gﬁpﬂm Pa@&“db&'& ( ) -

N(" 1098%& 3n6

taoens () g DA RSV sy T At anes oot g
& 109 () - wheels 692 mmtefl ):able ¢R? m&mmmrcq t)able Windg'shpfH)eng. égp@'al(e)wmder shaft 694

T 10%$8& () - {isrousdeiyeyrdbie @GP P9 shbitns land transplits'thik O8Girg Bladi 66) forbrirSBYis ph R P4REMER) 694 has a slip

sl @0%3% ( )clutclymcc}ihﬂﬁﬁ%m(v)des the &cc&ﬁ&’@ﬁ& t(( aush the sheet 604 forward onto the rear of a previous sheet,

H & 10%6$5&luén)mdg{dﬂ{ |{el$-l'\ }n‘QF }ﬂ: LEIIA{I lemn:mm spml?{ 695 (o tll Qoﬁc?&nln&l l(( )cce)mthc next printed sheet. A

DI ("10%e$ A c e g 10 ’?&()
D v (L 100 S iy m&ma z G iyl Lyl

( &8 é) . 31098388 ( '\9‘{14
@@ 10%$8& 10em%‘1‘b"e$i 6‘%‘%" ‘“%dﬁﬁé‘:sﬁ’ one iroa, TU%?%W oY Ropfuce N
1098$&S "‘zw'i‘e‘*fm&&&m(v)m"gp the: “ma%&w@ym “‘S@W&$&&f 9 documy fwmgs&t ()-
s3 10%&$@§) ( )anpseﬂaf fdhegitgdiverly prior 1q PIEHRIB & A¥aifs) the ple@ORRBEETh(s Js morPertbetiv @4y {ddesive to
1 L"10% $t & (e rearS{@Eh DS B EsEduén)ially prdssinD 84 Ip8gS: to(tje-subuEnt pabdbéchuse afiintdd B SSthe(pliming

f $- 1098 &&E (p)ocess?uch &Q%ﬁﬁ%& l.l(e)aa'pcr Eupﬂly &92(18@&6\%&)“«; aéhle; m&gﬂh&gd page to deteriorate and
?" 10°/(y$y& Oz {e;g;{em. f3@0%$&&’ ()- 0 10%$&& () -

0, -1 H
10%&3&& ( ) T|:1I'c calﬁc €93 is sprung to allow for positive pressure to be applied to the previous sheet to aid binding.

35 Furthermore, the angled platen 689 is shallower at the top than at the base in order to support the document 618 in an over
axis configuration.
A sensor (not shown) operatively connected to the control of the stepper motor, may be used to determine the
position of the last page bound to the document to allow the platen to accurately adhere the next page to it.
A paper tapper 643 knocks the sheet 604 to one side of the binder 605 as it is transported across to the angled
40  platen 689. The main PCB 612 controls motors 695, 696 and 697 for the cable winder shaft 694. the tapper 643 and the
exit hatch 690 respectively.
When a document 618 is bound and finished, the powered exit hatch 690 opens. A 1amper sensor (not shown)
is provided to detect document jams or other interferences acting to prevent the exit hatch 690 from closing. The tapper

643 also tap aligns the printed document 618 during ejection out of the binder 605 into the collection tray 619. Plastic
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Black text and graphics are reproduced directly using bi-level black dots, and are therefore not antialiased

25 (i.e. low-pass filtered) before being printed. Text is therefore supersampled beyond the perceptual limits discussed above,
to produce smoother edges when spatially integrated by the eye. Text resolution up to about 1200 dpi continues 1o
contribute to perceived text sharpness (assuming low-diffusion paper, of course).

The netpage printer uses a contone resolution of 267 ppi (i.e. 1600 dpi / 6), and a black text and graphics
resolution of 800 dpi.

30 73 DOCUMENT DATA FLOW

Because of the pagewidth nature of the Memjet™ printhead, each page must be printed at a constant speed to
avoid creating visible artifacts. This means that the printing speed can’t be varied to match the input data rate. Document
rasterization and document printing are therefore decoupled to ensure the printhead has a constant supply of data. A page
is never printed until it is fully rasterized. This is achieved by storing a compressed version of each rasterized page image

35 in memory.

This decoupling also allows the raster image processor (RIP) to run ahead of the printer when rasterizing
simple pages, buying time to rasterize more complex pages.

Because contone color images are reproduced by stochastic dithering. but black text and line graphics are
reproduced directly using dots, the compressed page image format contains a separate foreground bi-level black layer and

40 background contone color layer. The black layer is composited over the contone layer after the contone layer is dithered.

Netpage tags are rendered to a separate layer and are ultimately printed using infrared-absorptive ink.

At 267 ppi, a Letter page of contone CMYK data has a size of 25SMB. Using lossy contone compression
algorithms such as JPEG (ISO/IEC 19018-1:1994, Information technology - Digital compression and coding of
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35 The processor 750, DSPs 757, and digital transceiver components (transceiver controller 753 and baseband
circuit 754) are integrated in a single controller ASIC 656. Analog RF components (RF circuit 755 and RF resonators and
inductors 756) are provided in a separate RF chip 762. The network interface module 625 is separate, since netpage
printers allow the network connection to be factory-selected or field-selected. Flash memory 658 and the 2x256Mbit
(64MB) DRAM 657 is also off-chip. The print engine controllers 760 are provided in separate ASICs.

40 A variety of network interface modules 625 are provided. each providing a netpage network interface 751 and
optionally a local computer or network interface 752. Netpage network Internet interfaces include POTS modems, Hybrid
Fiber-Coax (HFC) cable modems, ISDN modems, DSL modems, satellite transceivers, current and next-generation
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print engine controller 760 stores the compressed page image in its local memory 769, and starts the page expansion and

€ main pﬂ()cessor’ 7@passes back-to-back page images to the duplexed print engine controllers 760. Each

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

The print engine controller expands the compressed page image (at 555). dithers the expanded contone color
data to bi-level dots (at 556), composites the expanded bi-level black layer over the dithered contone layer (at 557).
renders the expanded netpage tag data (at 558), and finally prints the fully-rendered page (at 559) to produce a printed

30 netpage 1.

7.4.2 PRINT ENGINE CONTROLLER

The page expansion and printing pipeline of the print engine controller 760 consists of a high speed IEEE
1394 scrial 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

35  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 controlier pipeline. Once the page has finished printing, the page just loaded is printed while another page is
loaded.

40 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 CMYK layer. The resultant bi-level CMYK+IR dot data is
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the invention is only limited by the attached claims.
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