; e3e8CG<<=| @A>F6FT8G(WD 001 72129 5 10 PORTABLE | NTERACTI VE PRI NTER FI ELD
OF | NVENTI ON PCTI AUO0O/ 00564 The present invention relates to a portable
printer for 8r|nt|ng an interface onto an surface to produce an interface
surface. THYOPHPRER i on has been devel oped primarily to pr&d(¥@YP%36%rface
surfaces which allow users to interact w,th networked information and to
abtain interactive printed matter on demand vi a hi gh-speed networ ked col or
printers Al though the invent iRORTABLE INXEBACYIVIESPRINSERi bed he[l m]
reference to this use, it will be appreciated that the inven mumlllmmn" HI”III
limted to use mthis field. CO PEN LN APPL] CATI ONS 15 20 25 30.q4gkk OUS
met hods, systems and apparatus rel aFf Ff"B'Eflﬂngresent i nvention are
disclosed in the fof pese AGTEORIEHE N ARgTaRIp PInrCRItPTiRY psan firferfstiontgypn upfise ' pistuFeANt  or
assi gnee of ithiccprtesent i nvention sinultaneously with the present

appl i cation PCT/ ALROMR1Bs bed?GelidpbdPEihl) 2B ducd Kk tacbdHiLes QRie2ow ks Td iddIO/MRD 0521,

PCT/ At JOO/ 0022 2.q nga&mw tQQoﬁ%?imJ?tgéMQ!nQQﬁ %é?hanapﬁl Q/ 9\%&5@@ printers
PCT/ AU0O/ oogégo PCT/ A CT) AU00/ 005

PCTI AU0O/ 00 “g"r-"t‘;ff%\‘dbd/ %ﬁgﬁ ““‘iﬂgf‘%lﬁf)"d‘; ’86%‘3‘2“ ‘“‘idt‘frﬂ\ ?‘t’f&% §)“‘ the invention
PCT/ AUOO/ 0053%! imfd e 500y 98535,  PCT/ AU0O/ 00536) PCT/ AUOO/ 00537,
PCT/ AU00T®D0538, PCT/ AUDO/ 00539, PCTI AUOO/ 00540, PCT/ AU00100541,
PCT/ AUCO 00542, PCT/ AUD0100543, ROPEALRGABRGMIONBCT/ AUDO/ 00545,

Eg{ 2&8}8822; R’%ﬁ*ﬂ% QQ%QW PQJUA@ tQQ\5 éent B@ﬂaﬂ@@!ﬂ&@aﬁﬁﬁe following co-
PCT/ ADO 0021 BEFFRSIR GORRI™HEY ATD/ DOBET= BEoHABBGoRLa™ b s

PCT/ AU0O/ 005"8‘6‘“""‘19CT/ AUO0/ 00567, PCT/ AUO0/ 00568, PCT/ AUOO/ 00569)
PCT/ ALIGBY 00570, PRTHONIS B REGBYR0SSRTTAUOMOBO 87PALOBER ! RADOV 005723,
PCT/ AUO0/ 00574) PCITAWOBLORSAB(0/083ET PALADRY dokI5 PET/AURETS A0 OA 0DSB T,

Eg; ﬁ%g; 88?;2 BEAR325002%/A Bao/oh3esT PANADRY 036 Bdz/a BbAd0s NI DA G ps36),
pCT/ A0/ 00583, EOIFATBGF 0‘%3’3%“0’“@%‘@@8‘%@%33@’&"3@#2’1%3/6?@@@3’}
PCT/ AUD0/ 00592, PETHRIS 0"6%920 BT ABYBY BT ST A AP A Y

PCT/ AUO(?Q)OSQ? P@YM&(’J@G%G@S’@BOO’OW?Q&@GWQWSI@T’AL&P{QPWGCT’/’*W@OSN The
di scl osures of t reBaU/ONSPTTIANG/ 0E5PHPETERDI/0053S PEl A0/ MSBIPODRaReEsher ei n by

cross-reference. pBAGHGHRGEINIGTABo0As Pr@m@0d/do3k2, PET/ALREH05Of PCHAGROREY, er Syst em
typically inter aQ’EﬁAWO/BJ?“tQ@/Aﬁbﬁ%mé’l%u@&)o%s '?Pﬂ/kﬁo%osé%wgbo%}%s%’ I ng
O e e s

such an jnterfacd® rs re non-port abl e,

| nf or mat4%n pri nPEHAYROYEPETALYROBRPELYPUIS T BCT4H9R003 d’Ci’fﬁP@’Oﬁé‘rtabl e than
i nformati on di splPay/&poenisiarCEBHIFE83: PGTRWIYST87. PIOTMENA@P0588 NEI/A K@/ 8%k eyboar d or
nouse, a pen on papevoogBsnercalbyobsas kerAuheoah iPCT/AY00b0e91i ret/aU@OEs2M t h conput er

sof t ware SUMVARY P%AUOBM?MTHCQNU&%@S@J T@0dRsef pEH KisbroodB R EhuMosbde 1 nventi on,

there is provi de@cf’};\&‘&/&}sﬁ (ﬁsd?f Lo ?J‘ for printing a second interface onto a
second syrface. mre i I'ndi cating data received froma sensing

devi ce, tthe first Th?f’dffEﬁf“ﬁ'@“d‘h&‘"&'“b@?ﬁﬂ°"RE'CT’I’W"‘Eﬁ’°§HEI’—f’I°“(’m‘E 91) *159159*
WO 00/ 72129 -1a PCT/ AUO0/ 00564 sensed by the sensing device fromfirst
coded data, a first interface di sposedcesraunDi rst surface including the

first coded data. Ftregzﬁtlypar ﬁs&nbﬁar corinpmgrl s%mn @.Qi'cally intcracts with the system using a monitor for displaying
information and a keyboard and/or mouse for inputting information Whlst such an interface is powerful, it is relatively

35 bulky and non-portable. Information printed on paper can be easier to read and more portable than information displayed

on a computer monitor However, unlike a keyboard or mouse, a pen on paper generally lacks the ability to interact with

computer software

SUMMARY OF INVENTION
40 According to a first aspect of the invention, there 1s provided a portable printer for printing a second interface

onto a second surface. in response to first indicating data received from a scnsing device, the first indicating data being

RECTIFIED SHEET (RULE 91) ||||‘||||||||
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(a) an input nodule configured to' , (i) receive, fromthe sensing device)
the first indicating data, the first indicating data being at |east ~J
partially indicative of response data, (u) generate seco i ndi j ng data
based on thgofof"?zs‘?g i ndi cating data, the second indicati ngr}%ajéﬂtng/g%yng at

| east partially indicative of the respongg data; (iii) send the second
indicating data to a conputer system and (b) a printing nodule, including ,
a printing necdanibsmgsnaomE frgufre epdad gata, § firdt mpedagaedisposed privefirg gggpomsidingd@tiat ddedm t he
conput er sysdaRlif prifaGkhingED SHEET ( RULE 91) W O 001 72129 -2 PCT/ AUOO/ 00564
(n) generat g,t he sgganflaltehl-dge based at least partially on the response
dat a; fand. ( Ll ) pr(li .nt rc'E:en/e fr%eﬁ‘n(c)gcd 'nI q;[v%': th?‘%r?t n%n:g i(n) }a&qwshe;sggg}gtms Ldi'l’ti;.r t?ae%g?atllle%'l ng
the printing nechaﬁlsnl_ﬁne_eraﬁT , the second dnterface i nel Uudes: second
coded daﬁ%, wher ei n t REEPRETRG=BE e i ncl udes a coded data generat or
configured to genepat entrdrsecend adipatne dascbesel! of & Bist ivdiepdng datpnthegpeeord dngisting iy beingf  t he
response data More pr efsanady) iydicativdof hérespmegqponse data i ncl udes second region
identity data indi@Gft k¥ahe@dcondhadaita QBplidGidnt by, the identity being
associ ated Wyt h a ,redlQluRintde . fEGORMhiRt &FdfG&. the coded data generator
bei ng cqgjlgured tg ggqgg&;g(%@ miggapg“&qggéwdata based on the second
region identity daPa) “Fhe <8LBRE"COUEE GAT & BYi ng i ndi cative of the
Identity. In a preferred enbodi ment, the second interface includes visible
information in addition to the second coded data, the visible information
bei ng based at | east partially on the response data. 0 Preferably, the
second coded data is also indicative of at | east one reference point of the
region. Mire preferably) the at | east one reference point is detem ned on
the basis of a coded data | ayout Preferably) the printing nodule is
configured to receive the coded data |ayout fromthe conmputer system In
one enbodi nent, the punter further includes storage neans for rioting a
plurality of the coded data |l ayouts, the punting nodul e being configured
to: 15 receive) fromthe conmputer systen) |ayout selection information

i ndi cative of one of the coded data | ayouts, and use the |ayout selection
information to select one of the stored coded | ayouts for use in

determ ning the at | east one reference point. Preferably, the first

i ndi cating data includes |ocation data sensed by the sensing device from
the first coded 20 data. In one preferred form the first Indicating data
includes first region identity data sensed by the sensing device fromthe
first coded data, the first region identity data being indicative of an
identity associated with a region of the first interface, the region being
at least partially indicative of the response data. In another preferred
form the first Indicating data includes | ocation data sensed by the
sensing device From 25 the first coded data, the | ocation data being
indicative of a location within the region, the location within the region
being at least partially Indicative of the response data. Preferably, the
second coded data includes at | east one tag, each tag being indicative of
the Identity of the region. In a second aspect, the present invention

provi des a systemincluding 30 a punter according to the first aspect; and
a sensing device for sensing the first indicating data and transmtting it
to the punter Preferably, the sensing device includes a radio transmtter
for transmitting the indicating data to the punter, and the punter includes
a radio receiver for receiving the indicating data In a preferred form the
sensing device includes an optical sensor for sensing the first coded data

RECTIFIED SHEET (RULE 9i)



35 In a third aspect, the present Invention provides a systemincluding: a
punter according to the first aspect of the invention; a first interface
surface di nafirst surface, the first Interface cl udi ng
first codef}pﬁg‘?%l@o be sensed by a sensing device, ther eblf/&{/%@@@#g?at
first indicating data for transm ssion frgmthe sensing device to the
printer 4.0 first aspect. In a fourth aspect, the present invention

provi des an interfdte &UFeae scopt peiiats easrd Byeashpapilly prttierespassedeididng t o t he
Further objects andindyantcages nefaceofiethd seror@ Bithc@Bingvhd phnubgmeetppar ent from t he
detail ed descripti cm:fetahﬁthe fetthd QW 1Bk kol d R ThédN KFnldRAVLNGRIEK efrdar ed

and other e nb&tg LCFE%[M c%n ed Eot} #a@ﬂ{ces%dd chacd\MtJ tJasenﬂcQ\Q{ lngg aq %ﬁlgé é 1;31%9 data b Mory\@%erag&
non- hm n \r;\% exa

rence acco raw ngs
T e e UMl SLERS 15,0 LD BECSTRAIT 1 LA DE,
rel ati onshi p PBPUEBHsANIUHsH &e fep Fﬁaéﬂerﬁ‘éf”‘rj‘ag’éﬁga‘?f’d° gerente Bhprjeqorsodedfigrabased on the
descri ption, skprgeegen @niygiatg theedomireitd dga heinppdicgive dthe i@y act i on bet ween a

net page pen) a net pageefdaeinin@himent thiedofBagrach AQRes SEbIYiBHmauad 6l addiu di @ dRAG@A coded

application s(ﬁa,\ﬁ@v,s,mﬂfmmbéinglbiséduts&mﬁx 85 o GHolsEHEI ON of netpage servers

and punt e'|r0'S I nter qucfeggt %’g se; ongcoged QQa l\Maso mdlca%‘\;e ol?latqy rl %ne referen eapomt [} (%errl%gl(!nc M\c/n! ew
of a high-1evel structure of a et nd its onli

description, PG &e %leis‘é’“eé“"bef‘céﬁ°"\/‘?%ﬂﬁf"§’ﬂ hﬁ'ﬁ“%i’f%cf’q’%'fﬁ‘f"é‘ of a net page tag;
Figure 6 is a pl diff@bledr ghganmye acopfigirdtdresms iE frdd ks the eomrvsf sytelie t ags
shown in Figure 5 dmehegmiofimdng thepnnyi fankergicludes nedspags fsensk ngludey ifcle chdad dalae
form of a netipaganpeding thtuBba® cohfigusdd fl owchart of a tag i nmage processing
and decodjsng al gor i Lh) soh s el fyBerDia dJo§ s RELSREET hd G VWi EW e Rl IGL RAGE PEN
and its assocjated tag-sensing (field-of view cone, Figure 9 is a
perspective expl oded vi ew of the netpa en shown in Figure 8; Figure 10
is a schematic bl oc¥ Hi'4yt %Fﬁ"%‘f‘"f‘ﬁmaﬁ%‘rﬁ" g'f)"h‘FF&fI“Ieé‘f"edfCB?d Rty fﬂ'é‘feﬁ‘éﬁﬁmﬁ'é‘ﬁm%ﬁovm
in Figures 8 lgfigregfermeiitre 11 is a perspective view of a wall-nounted
net page punter; Fi (feabld Be firg ingica@alits ioadds leragangina sedyd by eargtite dofice frivetha et pdge
printer 0 Figure 11, 5 Figure 12a is an enlarged portion of Figure 12
showi ng a section qf .t namdmh,%%gt .maun%(da@mmmﬁt ,@mp,dagémm mgﬁ,y m@éé,ﬁm,

Fi gure 13 is omqmegirgtlgodfcﬂdaty Ith? rst re 10N xdent}t]y drz;ltlg. bem¥ m%.l_calwe g‘ 1de|nut)ﬁ_zissocxa Cfd r % a relggn ol}j %e jg-at hS

and print englne ares ure 14 is
a schematic bI'EE% "arayy %{?ﬁaﬂ?ﬂ ‘ﬁlﬁﬁ‘t“é’f“"’&f(ﬂ*ﬁfefpﬁ‘ls‘?dé‘f‘ for the netpage punt er
shown in Figures 1In ?J}Pfh?f Hrgferredtprayy fedirst):Bhicpige data melpriesrieretioredap bepseddy g stopma fry:esfirom
dupl exed Z5unt thedingodadda, @ toragdn li@e temgrinidatibding 1ekibniithj khe RbhigBUSnacs8Hic hartg®el bewk t h
the ~ print eraeapida®ldiRinvesNMIpohsbialzi gure 14, Figure 16 is a schematic bl ock

di agram of the pri rumfegagllh@@mma&eﬁ Qalal.rﬁlndém;mné &g ELOMRHES ,,Jd%auaerl,@lméﬁmﬂfq,ur e
17 is a perspectlve view of a single MernjetTM printing el enent, as used m

for exanpl e, the netpage punter of Figures 10 to 12; Figure 18 is a
perspective vi ew of® &eSHaPI ‘b%Pf“fe“‘d’f’“%{’ﬁP’&Vt‘%é‘ﬁys‘BT‘“%‘ﬂﬁ etTM punting el enents;
25 Figure30L9 is a semitescosinz pie &peesttispk views illustrating the operating
cycl e of the Menj et=Fivbigpdevics frgenale @adn tndiSilirg vam ahdirarbringuiriego theduntei gure 20 is a
perspective Vi ew Ofpregrabl}) @F tenshEGAR M a radiopaGaid B hnshdaing t&tl%Muﬁg’tjatﬁltom&dner
Figure 21 is @mﬁquh.led& Ma(e,we,mfo@ecu@grhem% aafll agr am Figure 22 is a

schematic view of alnp Te err rfom(;' lthe‘;b;s g ew 6”JT'Ls,ano calQEnsor forsensm ?1 ﬂ'st co% ngatl C view
of a pen %ass di a ram gure B cher‘?a rew 6f - an app i cation
a

class diagtam Fig ?%““?SSP?ck‘hed"e?&‘H’é‘i‘f’é{’P P’{’:"“\‘ﬁ“é’ﬂf\?’b‘f‘d“ﬁ“‘%ocunent and page

descri ption cl ass dipetyr seefdngFp Gefirsaspeg of thy ipentopherat i ¢ vi ew of a docunent and
page ownershi p cl asgirsdineec e Bipghtiroe a @ surfce, she SGthi@mat suacaticBingOifst @del @ mibaal

el enent speci @lsdaBadstnid a6 lc@BSebplb B R Mt indfRanfd d@IMERrardBssloPiroR 18 CRGIRTide © i pe Of @

static el ement specj, %M%Le'a GeleAS9entlh RO mF.lfaQel%Erﬁce%%duLeﬁbﬂ oG EIREL G Y| ew
of a hypegdink el ement cl ass ci)l agram Figure 30 is a schematic view of a

hyper | i nk el effeRt™s kl‘pem al i zation class diagr am Figure 31 is a schematic

vi ew of a hy per lin rawrd}ayiﬂﬁ ﬁ]d eﬂvaggs oashed Fra?ﬁ | be apparcnt from the detailed description that follows.
BRIEF DESCRIPTION OF DRAWINGS

Preferred and other embodiments of the invention will now be described, by way of non-limiting example

only, with reference to the accompanying drawings, in which-



Figure 32 is a schematic view of a formclass diagram 40 Figure 33 is a
schematic view of a digital ink class diagram Figure 34 is a schematic
view of a fi.el ment specialization class diagram Fi gagg, a
schemati c vwgv‘\]/g%ﬁ£§ checkbox field class diagram Figure 36 ?@gbséherratl C
view of a text field class diagram WD-@01 72129 -4 Figure 37 is a
schematic view of a signature field class diagram Figure 38 is a flowchart .
of an input preEEESTHRTI Y8BT TP PRV ASErP BEief Kipyge P ATpePEe fFEMehar t of one
step of the fheyaeRrarsthefc VB gla @erlEn biyeen i etpBOPe). 3 ngipagsPRBIVEPFEREOARRS WHof and 2 page
server conmanetped .e@hrh seebrass di agram ~'J Figure 40 is a schematic view of

a resource desgk b sk Glledsor @ipROk M andphi@bifRrchbecksiad ndbcfkemat i ¢ view of a

favoritesg i Sﬁgu&h@a%hegaua%@mmgﬁedmmézr Lrﬁmamﬁagmh@yh& pyggﬁwnm a history

l'ist class diagr ([23 IS a sch hematic view o scription

del i very pr otk &g“c’)f’“‘il—a"v' 0“%3&““”““'“ SERETTELi ¢ view of a hyperlink request

cl ass di agr arfjgues ‘Fi‘@"i‘]?"@" sy ing grelaponstanhaypeh § & of et Sb"l‘”“aFHW)%’f‘qaiﬁHR"fa‘E‘t A y2etPredn
protocol ; Fi gtmie ddEeip e fmathenwgtréinc vi ew of a form subm ssi on protocol;

Fi gure 47 i's FiguiS TR £MREnkGof atig@itipPfoccting ANTELBIHY ARGHEAY MENt  protocol ; Figure 48

i s a flowghardg.of . GBIk 5 RGES h m)g.@anocaemgtsha%cmmEuaxe, Figure 49 is a
schemati c vi qyc\g!'uregxsapersprcghveei IodeQQewablfthe thagepennsgdawr meu?u.lrtgl pa Synb()l 15 Fi gure 50

is a schenmati ocation schene Figure S 1
i s a schemat i"&"% %W B4 b'f’?“?%f"““r" Cff"%{%/f T EPRERST PU SN 8 *s chene;

Figure 52 is F&“’Sb‘h‘érﬂﬂi"?%bvewwe’&\?“ﬂ“‘a‘"‘sdé‘t‘dﬁfd"’}‘“i' ‘ng C and D synbol allocation
schene, Fi gurfgub B iqagcci@pn Sioygphdengk gfkhoateate prinensf lhrethe wal | printer; Figure 54
i's an explsodethuy i261an@hlardedy@rbnKF A N1 hiwtg secuon oFthegiubieRed Bridt chfineind ik fhed fssembly:

t hree- quar t erFlerle WS szflledth\eoﬂhQiKk &%ﬁécﬂ:lk@g%:d gIEJ pg.l‘rgragd ;ﬁﬁ edg§cs@fﬂteh{tjg¥ pIQMPJf F@ch Vi ew
of a single ink adder Fi gures 57a and 57b are lateral an ongi t udi nal
sections tthnggg( t |nk cartrid | gur e 58 is a front three-quarter view
of the open Fa“staf%ﬁmwﬁ“céﬂ'?gémg pf“%” PlbRY ‘hef’W%é““(jUa“P"f’&F B APHE t he

el ectrical syfsepigpfschenic bggkidiggrasyof duplexedmng epeipe cgryoliers and Merggetl}' prinfipadsassegigteditethe vi ew
of the el2fct rpigatonsystheminfzigwr e 61 is a front three-quaver view of the

val | printer WgidichidiGnin@wdiock bibgilor e@NiRing Fe@EHRONE ShowTh ggmm@%:i S a section

through the ty.gp@'?f,s %ngq%m Wew of 3 sggg ﬁem@%m b elbeGRT as bl lsr?o,ggg{]t%etg%eeyxmgfof the

open gl ue wheel asse Figure 64 I's a section t rough t

assenbl y and TEE 2R {5 hatch ~ Fi gure 65 is a three-di nensional view of an
i nterface nodtare!ldiprguicde 68 °f”ssm%}r?“’é’f<”dla’ﬁd@fdmﬂdft‘€\ﬂﬂ"ﬂ*fg cegpentfint er f ace nodul e;

Fi gure 625 s Raut Ops & Riiee ef-peptpectite @rwsullugiaumg fhe blagungrevele & te Maiy)p™ Fphigibly @m&Bshéva 101
section througt}chhe top part of the printer; Figure 69 is a front

three- quarterFlgyr!: %\{! agirspscngvu;wroaavsﬁolnpergljthI O?arp’a \%Qb I\lll:énﬂw%nﬂegd I's a front
three-quarter, exg ?e‘ view of the I trave printer, Figure 71 is a front

t hr ee- quar t er” &7 8 578"t PV &1 B ht ém“ PCB assenbly; PCT/ AU0O/ 00564 Fi gur e
72 is a frontF‘gt“h?zésé‘ ‘tﬂﬁa‘f"t"’é‘}‘°f%‘i’"é'\7(/°‘65fd‘§m‘f‘r avel printer print engine; and

Fi gure 730 s Fguf Ponischenitjesien duesn daesdiagriimew of printroll and cutter assenbly.
DETAI LED DESGRLrPHis@IMhéoktic RREHF mRpinioANIS: dofkiER EVBODI MENTS ~ Note MemetTM is
a trade mark mfie Sid V@od00Kor RESQEK HllpaRlidbcrbloRlrasAMgtd al i @ I'n the preferred

embodi ment, the. 10y, ?éﬂ&rla&ﬁ.edlé &%ﬁ&ﬂb‘&&%ﬁﬁﬁ’lﬁ!?%t h the netpage networked

conput er system ew o0 ows It will be

over
appreci at ed t14t % ’Sdts‘%e"\?"‘:V'”““‘"’f“'e%eﬁ'fe"af"ecbahzawTlﬁ“dﬁ%%"essar| |y enbody all or
even nostPof thhézgssdé%‘f"f“icd'e‘d‘éfsaaf‘?@mﬁﬁﬁc‘é‘%%’@‘ﬁéﬁs ##8™di scussed bel ow in
relation to theee:Basisderyrstverit biopdpkeemnt dapdagypst em i s described in its nost
conpl et e f or mg@30hsacHGBuctBedf NgRtnk Bmenedi@izmanl clak @igahence when attenpting to
understand  AMR: OG22 viewdor b BR1ERNERX LasdMapMA, Ch the preferred enbodi nents

and aspects gfp,t1e RE&SROL. dD¥ERLL: §RpPer ate. PCT/ AUOO/ 00564

40 Figure 33 1s a schematic view of a digital ink class diagram;
Figure 34 15 a schematic view of a field element specialization class diagram,
Figure 35 is a schematic view of a checkbox field class diagram;

Figure 3615 a schematic view of a text field class diagram,



In brief summary, the preferred form of the netpage system enploys a
conputer interface in the formof a mapped surface, that is, a physical
surface whi gl genbai Nns references to a map of the surfacepdpiDéoossgad m a
conput er system The map references can be queried by an appropriate sensing
devi ce Dependi ng upon the specific rJ inplenentation) the map references
nay be encodeIg vi3_§_i bly or i nfvi si bl Yig lan% defined in such a way that a | ocal
query on the napped” SUTTaCE VB e e “UH%EHBi guous nap reference both within
the map and afBigt &t Préveqt "rapysTHaeEdfput er system can contain

i nformati on aboubafseddalsddsvcgnoofpivecnvipyeehswef hmeds; and such i nformation can
be retri eved bBasewts OthetB{vicl of1@LLIR0R SombkhP Pdrie Hlasdihgran, SENSI Ng devi ce used with

the mappeds sUffRGE:s 2 sidfind Wb OF MBIl OfBscdpldd S1ask Bl eved can take the form of
actions whi chyarg, | nLlated by, Lhe computer 'systemon behal f of the
operator in response 1o the operaror s £ interaction with the surface
features. |n P& BRERFSEYPEMHY HE H&fPage systemrelies on the

product i on of §eurAtls 4tehereehc icnelasdstitenfehint rjocdliet pages. These are pages of

t ext, graphi cBguands 4 schergpecvep pianfpethk @mesodsidagiy paper, but which work |ike
interacti @ WehrePagAthemalideQbiMRipkAR achiBnRReAEd on each page using ink which
i's substanti af)¥ a4 MVbeShR! RwbQ el EoiRg eeh; human eye. The ink, however, and
t hereby the Cqulec idﬁghamau&%@ p% sensed b?]/ an 1,opti cally imagi ng pen and
transmtted to° the netpage system P4 the preferred form active
buttons and h§§Eft i HREMER! RIBH! Fragwe A PElt cked with the pen to request
i nformation fhoet hescheeatiqwsw kK 20at of fraga! gpdggmikingypafyebadbnces to a network server.
I n one entodi F@RLQis £ sexbatiavie bita@fy Adyd Bxamid! aliaauen sdedepage i s automatically
recogni zed angyRONYALERE: ked oGARRME € b §Xfol iRabGeRet page system al | ow ng

forms to be fj"l%ule%s:!s&emalialeggn_@&:c}nggeg‘idF)@%ﬁ h]loéleog Q:ﬁ:g‘ny,r es recorded on a

net page are auto Vrelwf}led ]all OW ng e-comerce transactions to be
securely authdttze U PRSP Fi gure 1, a printed netpage | can
represent a i ARELHETFVRYS B T ET€EN be filled in by the user both

physi cal 140 ofeute BEs 3peif of tesclaupiergiaws ofpednktastidget r oni cal | y", via conmuni cati on
bet ween t he pRgrcagich tire@uanetipagengysitteider; The exanpl e shows a "Request” form
cont ai Ni NG NafRreA M hn B QRS o 18pfldnPIGor@ SR bk BHdlik.0N The net page consists

of graphic daig. & pINLGH.URI N9 M SLPLG,LDK, and coded data 3 printed as a

collection of _tags 4 using | nvisj 1 nk. ,

description 5§‘g“r§?90'?aeﬁd"t§ﬁ°'€"ﬁ§rVﬁgffﬁl}i@'écmﬁaéw%‘r"fé?e"H‘é”écri bes the i ndivi dual

el enents OF therAbt PayEe-arFe 25 Bardereaisaemi t descri bes the type and spati al
ext ent ( zone)Fgf togfhnt ihrt-@rraCtel vighe @hlipmendith (hi loer fragxerrdnpvedid or button in the
exanpl e), to Bdueensdihigonmabfddgandsysd@m t 0 correctly interpret Input via the
net page The SﬂggkilsQ&Etﬁ:&%uaﬁerwtv@cﬂ‘th%a\@néﬁleel:@@rﬁqua zone 7 which COI’I’GSpOﬂdS to

the spatial ex}eof. ol LS. Gqk:LespPandi ar. c 8 As illustrated in Figure
2, the neéd)ag}gJu o1 gqirg?er?e_d J(}gdt o?ﬂ\g\lﬁi ch is shown in Figures 8 and
[

. Q?ﬂs a]ihorélé-’dlmg sibnal.- view of ap intertace module, . . . .
9 and descri bed in hbre detail bél'SW“Works in conjunction with a netpage
printer 601) B#efHtBrREES eyRHBEEES Biht i ng appl i ance for hone, office or
nobi | e use. Thareflime pshrapmyaesk eyl erpddiemuni cat es securely with the net page
printer via aFiglediteasicaineudhdeioppat bk pridter; The net pageprinter 601) a preferred
form of whi chrjuS SR mheBlquibteOrtl 8She kdeifed3 and described in nore detail
bel ow, i S3§b| ﬁguICQQ xgaq:lohtmg-quarfgrec&;!loggIv&v@vlf ytra(v)clipritgern], demand, per sonal i zed

newspapers, Nﬁga;fnes,tﬁe}ta ngs’f brochures and other publications, all
punted at hi gHE"Gaat 1Py "EEVFRTEY S TVRREEPEYEY Unli ke a personal conputer,
t he netpage pPHifel? 0¥ hepaast vy plarapieraeppt eBresmh be) for exanpl e,

wal | - mount ed adje&ceaftont thge-auprteares af prirell aad dutveassedtyni ng news i s first consuned,
such as ma user's ki tmHramep pesriPaiolioe RREFERRED Al GTHER EMBEBMENTSEe househol d' s

pol nt of mpaﬁqﬁc%tﬂuctﬂoﬁattahlenmg%éilvc*)&ok%l:sagh ﬁ%iushzﬂa tabl et Op! d_ESkt op,

por t abl e and m ni at llﬁ”; e 1¥f§r¥c§ ICI’I%QL?IHCKNGILPIQ\?T§1§H IE)I;(:!ID ] Il:.ll‘gdd[ %tr I\:Ml etllernelFOt! IQFWO]‘?EE CO. uter
consunpti on conbi ne thﬁg ease- of -use Q paper th the tine Thess and’

i nteractivityY6P A4 ROETEELTPED REYF Y hE BHEHRI P "R GY FBeBenaton ¢ IHEF Y e
pen 101 i nt er AETSANRE T4t moshef the el depat 2ad siensians iipciispre Rt et agrhelbassgytem However,
conmmuni cat es, thasysgm g dsdnipd tn-ty Basiga@npieg dimgo feduggkhe §epd forlpaemialndfaen@ elch ormptig (andagtnpage
punter. The printer 601 sends the interaction to the rel evant netpage page
server 10 for interpretation. In appropriate circunstances) the page server
sends a correspondi ng nmessage to application conputer software running on a
net page application server 13 The application server may in rumsend a
response which is printed on the originating punter WO 001 72129 -6

PCT/ AU00O/ 00564 The net page systemis nade considerably nore convenient in
the preferred enbodi nent by being used m conjunction with high-speed

m croel ectronmechani cal system (MEVS) based inkjet (MenjetTM punters In the
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4a the association. The default rrultlpI|C|ty is one An asterisk (*)
indicates a nulti pI icity of "many", i.e. zero or nore. Each association is
optionally with its nane, "and is al so optional | ypdrab& at

ei ther end \\L}'\nﬁtﬁﬁ/]ﬂ{ e role of the correspondl ng class. An o!néen d|0}a0§rggnd

i ndi cates an aggregation association ("isspart-of'), and is drawn at the
aggregat or end of the association line. A generalization relationship
("is-a") is &Fnraghd hepriEr empoEen g1d APTE AR BIEYECP AR t h an arrow (in
the form WO 00| 72a€ sunihary, gf prefered formref trawetybse ystart emplbye a epaprter merfagean hofrmefa
PCTI AUOO/ 005 Gidlppddfi€face.aha, apisicali s@Bde fithi contaldf @kenes Wi nlaidf Ghe ERkhct ingdia@eddh AGMAKRE, .
any cl ass whigghy i1§e dhbpleree@;secdl beS quehl@ mwa,spn e RS FEE BhvQUDLEAIB, hfdn Alel spdit  t he

morn di ag %am V"Eﬁ;%%\n(ﬁ%f l'n%)q relnces nllag be er?co or‘%v‘sg %gd.dgf!nglilntsgc% 9 ir)ét a"‘(ﬂﬁ u% org i's

defi ned. ages are foundation. on Wi
network is biitPEPetrrEe ‘i’déf’ﬂ N “‘B%%%%%Iw‘t?’é‘g? ’“i"’rﬂ“e“?‘?"é&‘ge"f“d“absuﬁ‘f T°§H‘gd

i nformation &ffem ramoew'aef?wen e {fangee an the/mapped yipsreang gipfipfermionypn by ragiered baged opage
(or other sumkmgref@entcegppivd by 3 snsingsdetnde ysed vty e alapyed turface. Ehearf@mro@shut el candke he
description @m bheoRagen Bdigui@a by REcoRAGEsyaaSeE binat braHa ool irddomt BAKE operator's
persi st enqpl y .6 RELPIAGE fgg@gse server The page descri ption describes the
visible |ayout and conten N ra hICS and | mages
It al so describes {nhepriare(I form l{lﬁ nhraéeﬁs%sg{n ’rehes on LkneH)rodt gon ot,e 5 hum%. na acuon guht ?e%g'ﬁes

hyper | i nks, dRfef erpreito f"i“eﬁ”d'%“ and VPRETE B °‘h‘l"f‘ rfa?"! Y'\’f@é"”i‘rﬁ"de““ﬁﬂf"t"ﬁw"ﬁ PRESt page
pen on us surtfogeetontisoendgded g taeh| PREY MG UK [Wpichcia prbsrrtially revititle fr thrcuaadsbipmimyeye: il ink,

net page Syst @mevedAnd thdrdy s crvied dpra gpe Be sagmbysin@ticaly inp@nspaie! upaged d@e aIphgp tyitan
However, 160 al | oW imnghpkereldd It GliveOrhtd@raitd 1§ @ikl 6MdaénGade cdd BG@Eked \Ath R pen to request

di sti ngui shegy.8ag honnﬁetnnagea ® s@ashaRed A nuwrnuer naogeemsodent teilkyﬁren ihhrd o220 €

1D has sufficient pr n t e u of
15 nﬁ)a% 1S avBo ncal é re8) 1zePandjchr§'£r€eﬂgcom I?er ICX? ne(grfe iyste% &{IOWIIge%TIS tqu eg 1n.

net pages. ina printed
tag. The tag ’I°d’é’ﬁ?“i°?‘i“eé‘§ S‘ﬁ'f‘ﬁé*”ﬂ?ff’&”ﬂé“ “d‘ég“é" a&ﬁ“‘W‘i‘i“:&]H V?“f‘Cdef‘H%"é‘éF?’“m%iﬁd““faﬁe‘reé%y

I ndi rect |y | derrflfuggizdhe page description The tag also lIdentifies its own
position20n t he pagelus@ramIeder i shkdspaf1 divereeaghiearue: fole it cloebe il by 1

det ai |l bel OWuseTRE$hyddal®y, G thephRed phedl ahdE1kcAdnRAy" QRS QfuflnicM6h Veddben BB pea s wUBRLd at e

which is inf rﬁé,,@qlhe eetnla@g;.ws\geneqeycfbmqmnrngmam auqa@%ds mueaast;bmlt m&rr@&edmpage
wavel engt hs are.

solid-state | ITB.Q p gé Eh]c data ?mntfdﬁxsmg v1s:ge mlbabnd coXe% data[L!i eomfted lasta ca]ccAon){)f t§gs 4 usmémwsYble dnkb an
area i mage séffé Tf”‘?“ﬂ“%"f‘?é“?fé‘t"ﬂh‘gs@'cf)@ﬁhc “’é"ﬁ%ﬂ ""t“’ﬁ’é‘ Esrpesdhfdigud °1f‘?°&‘n‘§f]i‘f‘teip§ﬂ In o
t he net page sy@rle it IEAFTes tthy &YPhERd pRCEY exienb (2PR)gRE <38t InterRctiYe cleMRiEl o st fipld ondiuor fnglkes  and
conmuni cat es exanleh totaltre tha edtpgea gygenpy Gomdciyinteppreanpdr VB ko tietpage Agemi @gkin G, fdr kxadple, hikeag S
are suffici et ywnsi@hdporing nelma el onficlaidg@tingdchmic st he pen can reliably image

at | east one t ag eX?xﬂusQa’Eld =t Fé&r@ﬂ lht.ene(;);glz S\ek l(ﬁq pte]greed RAOK wl'ulhtls sl’loi'n lnmggs&%t‘) a.J;dh at
t he pen recogescrl 4

epm{ilg%w works mn 9)1\3819[1%1'\ \;n gpe Qgg m\ér%r)]yanllnrt]etmgrc%ge%t!: Ognunga pli e
page, gerac fion Is e R AP e B ror e or T act %’f
encoded t’3 nﬁ%@"‘f ﬁ@%”d‘éi’?‘f“ SéIT?"gP”t'b‘I"%lFsé?‘?{’ °°f"8““§ﬂ?5f°é‘t5°8’ “UeEre PR n‘eT "b‘ﬁ‘d@g"page
server mai nt &ipk uni que page instance for each printed netpage, allow ng
it to maintain a dinghémegpngedol,@brefuedm sinppl 1t bonindigued! b drand desonptd if mogldelgl | n
the page deseadwpi b d19é, pedGhuyaF inatuash, Redntag Gewsplfde rghrad RS pcbetuese the

page descnpt iy@hauobsn pRAAG: rhed %Jaﬁﬁ&@mara@lﬂﬂmlpig@ ln,me prGQnaﬂa%R&@xg Be hePagd Fl-ﬁlééﬂs Lnn

\|/:\Ilhlgg I’he f-l n;rg gpppag‘cg whrclanS Lt}r or(’e%ml l§ Wi Sn%l?n ed z%{acerq to an arca whbcrth mommg [pcwa 15 Pr?tgonﬁgcd suc ﬂ.-s 2

NETPAGETAGS s el "3at "éfa'ff)‘ﬁ’l"é giner i g ?3? %Srper%damrwmm R e T B £ i es
the regi on i deskiirerabld apd mipageeqerdons and the | ocation of that tag within the
region. A tag nmay 3dtusgs powrd @rheir foinag Sonsninpuercomtgrle st @asd-cdust bfepaperexgth i urgetined avihol e
or to the t agterbMg ok nmeRmbdvag bits may, for 35 exanple, signal a tag
sensing dgvice to Ry dwndeﬁgeemaqéfpageqm @atnlcm Wb 1R abingd kpppmmeggaﬁ% Wi th

the i =di at e n@‘n{‘m(?c% sovfra ashor? ran c gdlo 1‘)&’(; m mtcracnon?o ance:pl;] Se rl;]rgc q’hec\;/)rlln?er tSOt‘| ends (ggl t ractxon tof I'
toadescrlptlon of 1 et pa ey, Tor i1 U

an "active af é%‘i""“LEfﬂagﬁ\ﬁé"rfe’Ychwtﬁ’h'é‘“%’ﬁ‘i‘f%’ Bf""%{p"ﬁ?‘b‘é‘r‘“r‘?“ﬁk‘“%@g"\ﬂ%‘ﬁ““ﬁsé “‘1’?‘6‘?"@"‘“
clearly expl &Fsfesc JRUFBIN, coMPYer & foprrecfnaiperop ineinteh el icaenrierver 18 JBdePrligapen cOFrt™ay 'm™ar t
easi | y r ecogmndeedponsnvterh is amvted sttt pretaunerwdni ch ai ds nural detection, and which
assists in mnimzing the effect of any warp i nduced by the 4~ surface or
by the sensing process. The tags preferably tile the entire page, and are
sufficiently small and densely arranged that the pen can reliably inage at
| east one tag even on a single click on the page It is inportant that the
pen recogni ze the page ID and position on every interaction with the page,
since the interaction Is stateless. In a preferred enbodi nent, the region
to which a tag refers coincides with an entire page) and the region 1D
encoded in the ‘tag |s ther ef ore synonynous wi th the page 1D of the page on
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the region to which a tag refers can be an arbitrary subregi on of a page or
ot her surface. For exanple, it can coincide with the zone of an interactive
el enent, m which gase the region ID can directly identi fy active
el enent. T Y12 Tag data Fiel dPrecision (bits)Region I IS}()@QM&S%

| D16FI agsotal 120 'rJ Each tag contains 129 bits of information, typically
all ocated as shown in Table 1 Assum ng a nmaxi numtag density of 64 per
square inch, a 16- Bictremagtgysemisgnagssersidesgblymereegivenenigi hepreffred pmbadaen] B24ngseedar e
inches. Lar gehuicig ivoimgh-e mveel iR B:thca Gstin (MENS) Sdsypt 1nbjet MO ™) phiGdrCR ik Prgferfed €
tag | D preci sinPf msidiiRbey, BMaitbBinRQsp@l b higN@arky§BhiRNS méd ol BRable L EnskB - Riyd
region 1D al }7 dl‘gr‘n ?t];lagzgubﬂ:[anogthél_ljhgrsQﬂcergcle Lésgtg Lrl';d(tlor!ﬁl %yﬁx@z)g?%%];u%heag aesrlt %Ietterglgons

to be uni uel y | 1 & | hcg !
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360 encoded bits c&R3TREEPHY %11’1°“6“‘T:W@WPH"3‘“’U‘F brqadpang Iipyimet accgpiyBle Seresa e Arailaith e
(15, 5) codetoab® oipusehpidstip s Usipdriinds gd ey modtnpsetyee diome bodlaat! ixenet sosiovr:dy
i.e. it is tohRnanbozof thae ShmRLe piitd OF alfoapeRic Gfth db@ert@nedBAY Hawith GAGEMREthimeEach
4- bi t syrrbol anldm&%gceqm@t]ﬁédcmcan@.p@sysneaIcinxsc &M@ﬁ&etmmxo"@% nﬂﬁt at'x@igcr pﬁm the

nbol t Thi
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ensures t erro ror a dtent
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nunber of syhagesosangle epprieprieompUsEHBRISE dvicetstrli® 2pmset mi si ng t he |i kel i hood t hat
the burst error caNetl pibidatioy seaay I ectheaelpage n2w@k FvyrdEuga lo dehagpridtgodle pubhictorshe
physi cal rephr@ae rindd.iraidaf pubibfont 8diclivataQibinaicaly i sghskriRngDetpabel Pandad R PoiktdaifOind

tar get Sﬁ 5 UCInMJIc.%Smg Jnﬁrnct ;@tocoﬂ- Zcr@%cyﬁlxta%l & ﬂ@gd%dwnﬁ@c% ac;]:cgdmg thﬂmﬁda%%dpr& al get

:_JI[’]:juEt |u|r’1f62r a: lt gwt ﬁl’ Zegg(sﬁl nar canIEb\C[c):E]% gure o suppm?ani/ numbepc%t glia?ng Pegpan gvﬁk vgigtanﬁ('r\'ugmb:[:rh et ag

data areas cBFEEEPH“FED P’*é%’%fﬂ'f%‘f“f’lﬂ?‘i‘gm?f‘f eath‘é‘PﬁgWHi‘ (‘/’F ﬂﬂf‘éﬂ”e 'ﬂ‘i“Tﬁé' BfouiePrl eh BTed
tag data. TocoHEkn elselopl 15wt pepsatye pegrddel eret Peasber ofthrdantly Jhit dloysesprd ayeretel magptanga

resol uti on ofisuBSEofiR »h reborcise a nkfagmubieamh ederatapph@P sedot s per inch this yields a
tag w th2a dianetesn nc(i})f:gca&aeddﬁlsﬁc f8gbterdd with B hefpage R xhiidh de0dn 1 TahtBinfed orle S n@@%iyﬂ:ﬁlﬁd to

be surround ega.rdba\écoam ﬁﬁ!' aﬁ&ws Q (grﬂqcrc Jaynreﬁsd U2 Sél:‘gi;)d Qlth&ZCdSISIE&Cﬁe Leﬁ?gh %ﬁ' n@lFagca i's
al so contri but ed rve 25

di amet er of {eﬂstralion grver clah'%a:ef the mgnatu% czﬂ: d\retli. by the né(ptaga Ipen Wflh a ;%revmuslf' reglslered %\gna allmf/mg it
ning |'S al | oR&™rHerse e r‘i’@““&lé’\?’i’ ‘E:?Sm'f‘eéfe ieﬁfrtcl“‘&‘l"f°§?°“tfé‘ta’é”é*‘f’ beuppitor . "’e"f‘ﬁe“ ¥EPly s
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correcti 8d of its aspeetnep@dinGer heNOVEBnRRSY sud bs dtc emief bvepbs winbut pe epecdi ve
distortion. ARmOE cRithed de@Noative uikbicidl el Qs sahed B, AeMy &8t GenbliRhiEEH NE
t he approxi ngt.&..0l m,@mh@.@eh@otuscgm A mml thd ,@‘gagga,aﬁmmmmemmmnpimL,Qle,,cc&%nsor

The orientati Pcrt]x 1svsnl31et yjuqc mmYé@\ﬂiﬁ}mowsxhe?lcp one mrt]ero em l:dch(%srl entation. Four
perspectl ve tar i ﬁ.?‘ T ensi ng 01 nf er an accurate

t wo- di nensi onal peP%‘b‘éE?’FV@AT"F"éEﬁE"F%r m of t he t ag and hence an accurate
t hr ee- di #Bnsi onal Prosibied mefelantte sesten érdeseibidonnz @ Umfidd dogelng Limetags tYMle clispdidriae A
sensor All t a#sgidgras torisiiE bfluns@ e ogdtielafnd dunRcl@mny ichtiohsBpsgpad tv@kimd$gs Fe@hoBshibs a&iof interest
i mruni t y to R SBaiatichbRd Q:Vcﬂtl'lﬁtkohs Arﬁgocﬁm&@resiﬂﬁs selkmdldr @Fauonshi b Leﬁwe&Mﬂ&QrJE Between

anmongst ot he;m;nm agl§sses quuem!mt iages Qéﬁﬁn‘%ﬁa&& gol Jr-Tal JnJerst@auA tﬁJfonto&.ngwanassgsr id.
In conbi nati on rin Irc

ti ar
arr angengg kaof as lhe set ff al?ﬁeff_hof t%at g}gs ﬁq A 1s a %;:nefagzanor bf'&gss 13 therpyns sxm]:l.l_y. a snﬁ:se ofg8 to
maxi m se tsT*§|U¥éd°esé‘é‘€ﬁe°‘Hé‘tp‘éf’“B?‘f’d prer 'F"é“ﬁ}“%s!éﬁ‘t‘sé’él"fb‘?f“h radl aI vvedge 5I 0in
the form of an ar eBechryerideen d9yretapgls labelel vath th famess thécla, It gnigug glfisedf haatpbppraf thear ¢ S
| 4 and a r adklal, keyara@ditoBrtheaing bpdlonzotzning awdhg ef tobikrah@Sof e fasicpitiea fEbin/e Asib@N Of
8 dots at 1660sydRinzoadthnel 8t RSIGRGBIRR ol NRowdvirSpeRadEarclnbverGrodehtei S | NNEr arc
514), is at |east ﬁgg@m&nqs ol 82 i J:umrm %Lsgeaa§05ﬁplallm§ﬁgla9 L@Lv,mgf'ngmhc,of the

vvede51Q0|saIwa ﬁqy It Plt A k*mcainSI()nltfaC f: h
00172129 9 the as§ocl lOIL eau mu lglCl)‘lSd)ni) nasens ( )ll'l 1categar|nu Q City- 0 ?’la.? H&)Ofm(glﬁm as
best shown rrPSI‘S’F '(‘j‘ﬁ'r’é °21‘8“a"yljé1*}°93\t‘96’0‘l50'6§691‘d ‘1‘I‘P§" P‘S"'ﬁ‘-’di‘bf”“ﬂ%it"'&‘e’s"i)‘h’ﬁ‘&l toe rff ofthtch of
t he si x codevrsebadingriess: 4h drercdeinend infrestet ah egefeauen ascgriceltt-ratef) eydibdidwn ptita gegredd®a t 0
18d) shown i endFitgeskegiansbginé.n i Nt er | eaved fashi on as shown m Figures 49 to 51
Symbol s of first tQ@ siratadoncRERNRIAS") 2325 BEBinAbhRGALRGks Ak RARLAAE hY oM
circular progression around the tag eJ The interleaving is designed to

maxi m se the average spatial distance between any two synbols of the sane
codeword. In order to support "single-click” interaction with a tagged
region via a sensing device, the sensing device nmust be able to see at

| east one entire tag mits field of view no matter where in the region or
at what orientation it is positioned. The required dianeter of the field of
view of the sensing device is therefore a function of the size and spacing
1 ~ of the tags.
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Assum ng a circul ar tag shape, the m ninum di aneter of the sensor field of
view i s obtained when the tags are tiled on a equilateral triangular grid,
as shown in Figure 6. 1.2.4 Tag | mage Processi ng end Decodi ng The tag inage
processi ng M@V0AeEddi ng perforned by a sensing device sucR€ yg VP54t page
pen is shown m'~ rJ Figure 7. Wile a captured image is being acquired
fromthe image sensor, the dynam c range of the inmage is determ ned (at
20). The centoezrnommtnkleatmagbg@lma@ntnhen chosen as the binary threshold for the
i mage 21. The i magewhk:sS ddl@Rgrdd @&bab dednandusremaR tigtwiid sQuiiQede tbath.ph X el
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to the passitEEAEPHATH ‘Beariiiat Fo 50yt ‘°°P‘Hé‘”‘f"6i‘hﬁ‘a%?f"g"ngthh“"B‘é’ané"e 6&?‘?’@ are
anchored at thdregion mpseberkeayp| e sgnebor tp ormt SncBhOvhgnuap8ed 3| 1P en legaddiregiat oen of
el enent' s  308correg0fing 18datdp. Tizk 1o} map@asel dighafd is ki@ %I h Bzuealn bsiphre¥Bdnaghgerh @€ tisaiafrannal
bend actamtor 320 EFhgip EnedBneSRONSsedo SINRL slnfaaaergton R 128N @il ayvagtcc@&&@tasmce

I t 300 I
el ements type. \ﬁ(e'\n I&dg!ﬂp{%geg regxgxg §1 (S t§ %&e UEHQ sc?e(%)?zén he sg cQ:}é rr-\l#_lnlben érgei.n-ﬁ n%an % 0 sl%a.re 3 1 2

cross sectiop ear
t hat passes ‘f‘eﬁ?‘meué‘ﬁap’t he sili con ~ vvaf er 301 Figur es 19(a), 19(b) and 19(c)
show t he oper at i ng™efrRoptreegn Mk etrable veihs reeeigC SPeraivpite TOHIOH P adroea)
shows t he quizsbueit hgyoséat bearricat. the helD caide peskcd giegn BPBte pobratidn ehyulstrieng adn | Nk
dr opI et 25K theSaghddiia bdd @€hudicdn Baddaz ihé 1 12 ad D Rdld a3psofuld pdn MEBontwidbtheddgioat t he 1 nk
neni scus 3l 6, and a.ta% .,tbegcf..gnggdi c seal 305 forned between the WO 00l 72129

-14 nozzle Chanber'lh Qlﬁmc co?ngs L(megmeaorann%'estgx th of whm@n sclﬁzgl;/ 'sA(\rluxc?u(r)e/ Scn§e6d4ﬂaﬂ\lle\lhl] le
prlntlng t he F)nnt tb d‘ FI’O nt

engi ne cont r'&f 18" {7 PERE 8"8‘?‘% Sé?ff“’ BFS ?‘/ifai‘%d‘d’é"f"@nﬁﬁt“ “*ra&t gt fﬁ@’e’a”éitea?d"ﬁnd
buf f ers the heresttueginicpanetpie el ectrodes 318 of the active actuator beam
pai r 3080Thi s causteBea@nindtaing ta fogiaibs acag I @b, who upelgd trdyghohecpa mirheodgeawmhyai r
308 for aboutge@m@ionViads @SeGe Rgocatior St tha YoM THOhEHr@au @@ bubi g the Jen Tshied B R At Ur €
i ncrease r esplatoh B Gerd hiQ8¥hurdid hEpeNER: thDPgidnatS B Surnlid U6 BRI R focadfAGr ule PenGXeRRN.

As the pass i ty ?usgglte}lla%et eﬂ GDH? amaB%Lsgr%t%Q%so!:lﬁed wﬁ;[ thehe%% ﬁg ’orxl)l 1£ thqqlge?iﬁterﬂg% 1&&%@&9 d

resulting in ess erence eam pal rs. tress
di fference i ‘%““‘“ i E“i‘ I°FLPn FBLE VB Y RS RNt \"T“&éﬁ?% F*%“&“‘é‘ﬁ%ﬂ”‘&ﬁ ““ﬁ’i‘@'em vl

el ect r ottrer n‘ﬁWWb‘EFr‘i@‘“a tARRTHIE P3O yeerTerE P PrtSE S &teffirlesibst rat e 301. The

| ever ai m 307 tr an/simbitsindidaing taprppptainserrtie 1P ovhtthdrecoizbfies hamisdce @@vint mTiyepagaozz| e
chanber 304 @MES adkakt wik 6O reflbnC KIDRSagt A te BRe FQS bded 108728 BIENWR 1derlitytie @i 1R ( D) .

This Incr easé?e%lent nﬁunh ml’ﬁfn mrcﬁtﬁm'l{n@)herifcgg lgcllsnxgméhﬁ}g 6’5}24 ng&Lng%Ls dt) h& ﬂ@l@ﬁgrg lsnﬁ;po;ll the 302

and causi ng L5, & DKuIROLEUS el b DUl S v NG 1028LE LML PLGYENLS ¢ e

i nk meni

304 As t@g t BTRp SR AP S et t fhe B@%Pﬁ'ﬁaﬁg F’%‘“%Shed‘fféf“g‘ﬁ’émé‘dﬁféf’?p%%“ PR to the

act uat or 320e¥ athprpgkercsy bf wnanbgohsyidpgincposi tion This aids in the break-off of
t he i nk dropl et 31¥ibfeitheragtizachémalthe32¢ funqnob M@ooprorm|weh Glaaart) esugl clergnisdn Gwnetpaga

Fi gure 19( C)as IEendhQzZdietent mamkhaker tas et wihlie ghnRY pafeli@ngaf ipprpRadtnsbgiens i bli@ac e
tension at h&%g@%Qh§EM$yé&@m@¥§mﬁhQML§@%Qm§hQM§wQb§£9ﬁ§ﬂ£ma&m?mﬁkhnﬁhead
350. In a netpage printer, the Iength of the pnnthead Is the fu w dt h of
t he paper (typically 210 mm) mthe direction 351. The segnent shown is 0.4
mm | ong (about 0.2% of a conplete printhead). When printing, the paper is
noved past the fixed pnnthead mthe direction 352. The printhead has 6 rows
of interdigitated printing elenents 300, printing the six colors or types
of ink supplied by the ink inlets 312



To protect the fragile surface of the pnnthead during operation) a nozzle
guard wafer 330 is attached to the printhead substrate 30l. For each nozzle
302 there i espondt ng nozzl e guard hole 331 throug e ink
droplets ar @‘f‘f"&g{%g To prevent the nozzle guard hol es 331p?r om&@)ec%m ng

bl ocked by paper fibers or other debris, .fjltered alr is punped through the
alr inlets 332 and out of the nozzle guard hol es during printing. To .
prevent ink 3R f r APPHEVIANRT AR OTEPRREYS | e guard is sealed while the printer

is idle. 1.6 The Netpge cPefn@6f idemachd e dsenes deg ddwaniciowo i Fighe 21ret2page
systemis typicall yin & R8e Lk, a didihe6is deddBbdthied 18e1€ ADRADR b Mdvdl B doimenl 4, 1S .

able to c apt L”asea h@l@gn g%@lﬁ?whks@te%@'c]t:ﬂte%%% §g§so<f1a're9thonQﬂg@eCIYMasua\rLs Jemﬁs text
sensor. e ovid

appr Opl’ i a t A fng gbéects fmage oléec!s e%: %gcee (rallg iioIt_:IUénerl:t {s pnnte? ona rerter \plih a aI{tlétf’ ar Efgeswge aé‘? accord{nﬁto a AS
descri bed i n MEME EEt e HarERce PHUgrst @H‘i‘i‘?/%a“%tﬁ't‘:@’sf Bmaeh E‘E'“Wé*ﬁm’ta”rfémﬁis bis
in contact w®hviiHessagrsyde s heaonserebrds vdish e tdfferab figie thpsg gsseciaitd wth therr
suffici ent r abespbding @pintl relemees [FEttul iR VAT the dom@t dbjectsCareatyle-2Bidd. Giprh p@ited gli@atoer and
100 Hz or f asd&khen: and REQL 68 tidsdAba CpdRitel 18 Gliokd Yrpdk BfrurRBRouetSa @R G2Y REEF RO 1o be

wi rel €551 € A0SILLLRY rlibd2G Rl b0l PlnelulncBIE 5L ALBbuen t N DI N eT o

base station inter eprese m gstrac W ocumen {%scnppnoen%'% thg tggctscrvcr oKuDQM) cg opy.of
structure. The preférre r’rlb ot ent “of 't opeta bof Pas a

nor mal nar ki fgoPHR Pa ha‘htjfm&g t%tccrrbt‘te %FHP%‘@‘“‘étSVf‘g§°"““1'HEF %wwrbﬁgq“a%“ﬁe&w
however, is rotehreprs gigryhiffrarrag sierfe ctange fatepegthe Bymteofthedgmatedidecenystidrgpton
system such oaSe pg@dive atlows Be i @theragfhgieny éngdt M hcubnhing pinage prinfgde. net page pen
is registgyed Wth {He.eebaagassyskied and ohda fedlitdaitas DM ofklich donsBR offzis@UT €
23 shows the o@strtt@az[@nn%trmret@essﬁm fagt@memtnﬁm aﬁgatt O Qr%teggeon%t ag wfd&tmt' on

e net page networ en either
eterm nes it posi Uon and
orientation rel ati \/’ed°t“8e“t‘ﬁ@“cb&& ""SPY‘H’é“’ ﬁf“'ﬂ‘a‘r°%d°%t‘t“f“éf8ﬁé&’“t'56 ol sqt pfiprepinaaraefy |
and t he f or ceapfl Wikhesortipbpdy taa jagrtdeseripiop § efthe fopaget! dopanett. gach pagtinserh 8P desaneys 4 smele cat e
whet her tzﬁ)e p@ifve pigited ndgpage Dind fe@@VIE page THHHO 8f U Indydgass @geinfin@lisadipinoea dhuedaBRtncoin t he
page to be ' GlrprkRdk copddr 2 PEAGSUGh iWiadchl the pen ~ nib, in order to request,

say, information f rAo eE}nslg'SJ' MEtKof a s elflt)ft[m !m@m mEJl?es §3? rA%%le&te%t 195@1&& H‘lliy egstsgi§1t

conti nuous val u nat ur e

o o0 e st e apia T B TG VG SRS SIS a6 APTE B T BB { he
net page rﬁ/ i ﬁ'&@t‘:ﬁ'?g ID 35 pyhighpyesperifif bty Ragy neifperednd ife]d matppocpiigsfor 2 Gadd drment bresusp iy erds n
the vi ci Dty wpht siedfes torie page 1hstance] A eerens ingahge dagoigirenss howeagforamid elemnpudt egextipre.
position of the ni b dhaddmuecat @ a fidiceldnagg4b,f GyRriink @endd $48 [ i@k IpEE BPE G bdgakver

d| stort [ on On:orrmnﬁi eieﬂcﬁ%&j astsl@gn ﬂaig.lrebh& slﬁM\Mﬂen%pmﬁeray{leJlemgnh@7 R@ﬂn QRL)L!&ISLer WO
001 72129 -15 BCT, &M@QA&Q@% N t,ttqrigtac,atett SRR otjtcprss ramQ WEre@Ra0fitn mgoiaecg may

be | ow, because e page. IS e nal to
the t ag ze, mzig%etleeménagg%ga[ ghlc ellcm}{t{ %%Q hvrlhraésap?cgtted %aﬁhm objcct 85$7 ydﬁcpchﬁs):lcrrée&tc? 1 t he

M ni num so|atittttth“dr*za%]tﬂ"rré6‘JJ S epudia i dr’at‘észwahﬂmﬁﬁ‘gd ar%btgt‘rrtf 8r?”ﬁ‘-”?é’rf‘°26‘t| ons
relative to &irehpageeserebstiot schowsn Bevgds i es of strokes. A stroke

consi sts of a sequenee isthncd Hayapadkirdindsteld AP edhcipie MsedXo Stokdi 2B g0 hk tadred XA Qe page
urinated by awmpedle 4Ry @Y Qhtlic aRches@NpPl et ed by the subsequent pen-up event A
stroke is also t aggx?tﬂ:(r%c;réa foﬁ'nh(ﬁthpﬁrgﬁtml Dta\?rQaprl 1stat§§c1agt?\t~'18@£l$paw’%§tg1€c [QLIIO\EQ orpage

| D changeg;, \ét] Ny el n%l rcunst ances) Is at the conmencenen

the stroKe. EalH nétps 5P€Urrent sel ection 826 associ at ed vvlth
it) allowng 't%he ugéerEf"OGEﬁ‘é"N"B? m copy and paste operations etc. The

sel ccnon i s tinmest dnpedentdempddimeny atokieegesnpisvpre pandis ofl dgwbntedl spttof gefrbee pagasettef i0ned
time period. ndfre: rgisfatiod Betverd) ! met@ed 1B @tvirON, nelRSCHHIBRS setvery BGbi@Ee pithicafon RAEGE14, and
instance. |t GARShe$01Q5nnd61a rkﬁsescce&themcgtttaﬁéhodnrtlﬁgézar oke Capt Ured

thr Ough L foe pen r el'[ﬁlct\1c¥e$e J:egstrgulat crpc@‘q}(gr chlj\nr wh%f:n rccor 5 rcla&ons%psHJalgzeeB uSErs, pcm Fmers

interpreted in | ag{) ca ‘“EEEE er ognce It s

appl i cati on vl’péca“é’“sse Betd '%“rst Y PEr] 1"‘n‘f?zeécit” ‘\/ﬁt‘w"g‘n"c"‘”ﬁ?i haulﬁ‘g‘ﬂca‘f‘fauée“ a"‘t:’tﬁs r‘“eant

ni b 824 Thi s ‘EQ"SPREY itHf ﬁﬁ‘hewat‘tdr*reed* WYV PpER"t § TheoErSEUNTPhePEoCase
of the def aulstvaretsgeiegbedphors. herresrpeh eler dbreantns ristdnarionpdye abpatpher grgpridybra @i paeank

ni b or the nomwmiE Tk naghgesktybrkiBSchiads Bny in@nbe WT ag MdrverEa@ihaiBig a&lbsOof Ba@Sinstackesasingd I €Nt
nib style 825. This is the nib style |last associated with the pen by an
application, a g. mresponse to the user selecting a color froma palette
The default nib style is the nib style associated with the current nib
Strokes captured through a pen are tagged with the current nib style Wen
the strokes are subsequently reproduced, they are reproduced mthe nib
style with which they are tagged. Wenever the pen is within range of a
printer with which it can comruni cate) the pen slowy flashes its ~
onllne LED V\hen the pen falls to decode a stroke reI atlve to the page,

e o,y 1 e~ O\ Alz - - o

mai nt ai ned b ay uv re? ms elemer!tscgrt!:h a%g erhnE and m ut?ug
nib is in confact® R TH T HetDPEGR BEA"Y

ch mpo(?ocanﬁns 0



A pen can be registered with any number of printers, but because all state
data resides in netpages both on paper and on the network it is largely
immaterial wuch printer a pen is conmmunicating with at ul ar
tinme. A pr é\‘%?“fétfgerrbodr ment of the pen is described in 3%;5‘?@ Méé‘t ail in
Section 6 below, with reference to Figurgs.8 to 10. 1.7 NETPAGE | NTERACTI ON
35 The netpage printer 601 receives data relating to a stroke fromthe pen
101 when t hePBECHYF $OFeEY 1§ TR @rea T caRiPieh MK et Pager 2 ey @ el dadnerage wres of
the tags 4 i swepileadthdoprrivhee penerwh e fade s¢rgr megmds P sugxemttelativa torfip\iesanemdn of Beich
as a stroke. ohbipndigbhaeal | ows the identity of the particul ar page and

associ at ed i nteracti,yg. .9 EREM anLchsQ@curﬁlﬁttrﬁsrs‘i me.@n@ad pidf el r&qbﬁﬁééggf‘}ag‘?'@ew&be
relative §05| t“solpauo miheme e pen relative to the page to be obtained T
indicating ddfa 1S transnutted to the punter where it resolves, via the
DNS, the page 1D 50 NEFRECPREST E RIS REEP e YRGS Qtr e s'g reggve *’t“ﬁéageri’é&eﬁage
page server IDntewhd netoraddresd cfthqTstradrage corrhadpotirdprgondagreseisimtcance 830. It then
transmts the strokenebde ipleatipagee S hisv £ Eervirf which) Bost) agperctind Setphge pndatioys iadendgt i ed

in an earli epuibdoRlRer 14018 BpphdBn P DhGHuttBY ndtlde ERMYnNENeGack MBRA AL GS&scMea t hE
rel evant 19ag¢ 886 SN 1S cache Each net page consists of a conpact page

| ayout mal nt ai ne ersi stentl a net a erver (sec bel ow) The
page | ayou t refers R%tpage 6rbrvers C y léo H)n avanet)ﬁthgetwsoﬁc s%vabqﬁaéforgsnf&nma%uéamurerso slpch a%S?{VI

typically st §Féd P@l‘“é“etﬂh%t“e“"éjﬁ‘e Paee BT &P &7 ABTRBIIC™ WHRSF heh @ drtjee uy A pe
recei ves t he digtbptgkaer b maninr pftestspome orjall offtigthmeuenglesprividel bp agpase dersts rapdpt pagirnlat e
whi ch t he st ruadi@ality pbilted O ié 2 20er 26 thPYage/ N0, 0 BGédbvidp lcti@ & a ndvagd afhhe fubnine S
whi ch el egenteRf plallin PAGRARIGIbDE PNk R0kt F Oke i ntersects It is then able
to interpret,the SH’DEE\?%‘@AJE’PLIQ‘E context of the type of the relevant el enent A
"click" is a stroke ere the distance and tine between the pen down
position and the s U5 SER e SEN® HFPRYEUth ™ A& B0t f adraes SY‘?‘&'R“‘?(?WE‘ ST |
maxi mum An  oBjeusts qidmant apdsviaggpbpdrigngy- Exgh priplershascy vpgye PRRFRIDCRR] andsis paargeiidtoste natragd | ck
to be rJ act noatkeda nepvoril sugheetyridimagideg)y via a brothgdrongtiomke i s i gnored. The
failure @0 a pen aapad:@sy m@uphd A8urif settibgs dEPYvolatld theflfry, the Geiphdd Ghinkt @fitals So pessiclinc at ed
by the lack Qfngf @SRORNSRefid cgmnkbemaq\%or@s mQKampuleﬂ?:etp;EmJnﬁto%&acL\\é? adidsNghS. 0f

I n p Ut el ene nhl’%e \\I‘lt the q-tth@ ?%’I%Utpdag%Feg%§ %:EI[VLTQB Im%epfnﬁenl%%ﬁparﬂcugr n.et%aﬁe pn?ter orm ! el d S

| nput throu an associ at ed
hyperhnk. 1.7.1 Hy|'5'?§r"F‘P“Fﬂ<‘§‘“‘ﬂ 150 PR ‘I“Eag"ad"ﬁ‘é’ﬁ‘ffsmo‘f“"‘%aéhH‘?’]ﬁﬁ“”a”?i"é‘s‘é’aﬁ"‘é’ to a
renot e appl i éxtrices s distalppdd ip pr9iper|te paselayorsi. pnd thy ackypl fterftapsidmizeappsestidish populeliis pasest page
system A5 hy peiuki of kerselalemen bag8Hybud denidallyi spsifict th @ pajopdr isdgtitieoand Hlarevphiingh thidendl es
activation ofudhre s h}r}ﬂlﬂﬁd tilcrﬂ]!@)oprate bdg{“rvér Pexdha Mﬁédeth:cth et dinbr n@3, aIeh@cah)yspﬁe'a Wighk to
the appl i cat i,QebsBBers, A do@S mliRAUL Air‘%ﬂscnbfet]s %Quet’émd%t‘apé’r%ﬁe Jaél‘?ew'irYSt emto include

BEECE[S)ﬁ{)nSWﬁPELI ::2tlhljgngtaa%%£hcmtm}? serGVEr (Btmuzﬁs e S%Jiz:ntanon of %aamen\{ conlerg iito Homg:asts Elf_ldl te

or appear s i MlERE Aeareivds iy "é’t"'ﬁ”ﬁ‘;?”ldhcéml’typtﬁ ‘F"i°‘ﬁ5k‘h"é’l“§?r§'l‘i’t“ “6’1“3;1‘3‘%"“?3‘? A Graniers
shown in3i gifre 29. Wien a hyperlink is activated, the page server sends a
request to an appl Peahd @mergpmmawe:n@ﬂeﬁahelyqnetnwehs (o firg ppliokuert o brpning), it
identified bymaik@aphheaati on 1D 64) and the application IDis resolved m

t he nornal way Vi aTlxe #nte%nzghﬁg ﬂ'm@(mq axtdn('eﬁﬁagets l’lgﬁéte&my JE%R@E.Jel (QK\S, shEh€ 'ﬂ%crnaxlns

hyper hnks 86 a as shown in
Ei gur e 335 A§d lexeg) nnt, eng?{lpcontrolﬁlrs ??an%aﬁnt engine fuuP mﬁﬁcméct %nnxpgs Podlt’%nsgurﬂoic ked

docunent or may s F‘??ﬁt"y“gé’f"&ﬁa?"mas %Wéﬂeé‘r“@ﬂé'égcst 8“‘*5“?’0 olgpage Jesgriptions, apdyppyysion and
hyperlin k S U lprritesf redy anageo e castpyarprel PregpssPraRin cengststofrae @pprt faodutdiDSPt. 757 Aungiey] veredalicb n
hyper | i nk subme digexdd e @pigeebrirolBe boait 4f Quatorh Arockskbes waiaDdxpati1tiith® and phift plgdi@agU e Nt
sel ection conh@lyREomedhi®d BB ofthddh@es Phe i ¥dzhesf OF €xanpl e, the

appl i cati on My I bl 3Bl R pRRGG IACHIR Don Bl ot BENOLLL B [RADINO

wrthrnt% context I n ear g 3 tron I nt rent

| anguage. - Ea&T iyt ARkt W‘é”i‘“é"f@‘ é‘th%‘rg*lsi aagtf$a“\°/\ﬂ%{t ‘"P‘h"ff‘t??“ﬁr&{"t B e
submi tted t o PiEtereappll arironrThe correspondr ng hyperhnk instance 862
records a transact ronmd ipEEpnenports netgeers tpehegié papef. More sreciahfadnepragpant@Gnay prigtognc e
on whi ch t he mby peafaicutas buaine @ola petagnster suppr@s 4t Fe&NGAGHdcOfpe,| abd C@bts br0k@dn brie fay
user - speci fi Gungahedhe, b ninbGag RN fot LALIHRB Yypel BE 12 £%B BN IWBictPesHOQR R DGy AL 2cuf
pendi ng purchases nai ntai ned by a purchasing application on behalf of the
user. The systemincludes the pen's current selection 826 in a selection
hyper hnk activation. The systemincludes the content of the associated form
i nstance 868 ma form hyperhnk activation, although if the hyperhnk has its
"submt delta" attribute set, only input since the |last form subm ssion is
i ncl uded The systemincludes an effective return path in all hyperlink
activations. A hyperhnked group 866 is a group el enment 838 which has an
assocr at ed hyper hnk) as shown m Fr gure 31 V\hen |nput occurs through any.

S — - . o



A form867 is a group element 838 in the docunent hierarchy. It ultimately
contains a set of termnal field elenents 839. A forminstance 868
represents i d instance of a form It consists of ap i,eld
i nst ances 8%%%?@ correspond to the field el enents 845 o&kﬁ&mfo‘%ﬁm Each
field instance has an associ ated val ue 8743.whose type depends on the type
of the corresponding field elenent. Each field val ue records input through
a particul ar pednenegd dfouieHpPicorsaapfiaed with thas docyiens gpdffat ths AesumshY's 5 °8 byserTieie deR@tdpages
The form cl ass di agFiam 3 shovs [thewhpagerpnidr gless @agB @, reflectiipr@@ el R4 2GmRGT /mAlBA 60564
17. Each f OFefubkidSdddd @n iaspage itvat Us 872 whi ch indicates whether the form .
i's active, frozen, Subidbdfhen %k flipQF oA dsBfled ifdreh @B Sl bR, WHRRrk T St
printed A onrg,ﬁ econes frozen once it 1s signed A form becones subnitted
once one of Its subm ssi on _hyperhnks has been activated, unless the
hyper | i nk has'?fs " MeIHAY " "B‘Q%{)é“ attribute set. A form becomes void when
t he user invokes a Woineipagegysicn canpopegpis tusifg PrparsopadegiIth |2 wida rapee bl Pprinpetectrolagieand.
A form expi r esciwhe fhernfl @nkigi, ierodichig: inkjer, 1450 reRAubrBGozBIBENan@ Othdrsy Bov@eC @@ Oie tebp@mer
1|‘0r ns ﬁpeci L Lc@eg(?dcd. it iedelia haMMhita@ plirkiEnale @k Fhidwihg @Gztcjed&gc)' formi gp_ut i f‘ al | owed.
nput threggh,a fo Se tive is instead captured in the
backgroundéfl eld S%MA’%}{)&Hgtgé’ %bglﬁgtc page | nstance. Wien the formis active
or frozen, form sub'}*ﬁh§"§1i'“btﬂ“'1"§“"%1l | owed. Any attenpt to submit a form when
the form i s ndt actliahelid¥yfrozen is rejected) and instead elicits an form
status report: Eachofmmmredsnst ance i s associated (at 59) with any form
i nstances derived fiswmRcbst, thus providing a version ~ ~ history. This
all ows al sbut the ,[,‘aga&sgostverm on of a formma particular tinme period to
be excluded froma Se?ert.onAll input is captured as digital Ink. Digital
i nk 873 consi sts of & Set of Unrest anped stroke groups 874, each of which
consi sts of a’set dF”‘éT“f/‘f‘é‘d‘“%trokes 875. Each stroke consists of a set of
i mest anped pen positeheiree®?g, each of which al so includes pen orientation
and ni b force:The dingitsheads diubiksided pfi®isg di agram i s shown in Figure 33 Afield
el emrent 84% can be Camﬂggagmm@p( field 877, a text field 878, a draw ng field
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privat e signhatianea, ey spachflivecdtiariihmaappiiugatioon whi ch owns the forin.

Onl i ne si gnat ure Veﬁl&uteh@ﬁ;u’sﬁ)ﬁlaﬂ}ﬁnw&aylémgt[n§;leggg 36031ﬁcﬂ1dmgfaQ{oss€e&f'3mg §na prmtmg

Pl am)ndon R. ele?‘n@ 30giérhe|'c9)£s§ect¥ogSIﬁ;'s'%nlg&/nQvnB uJ rg( to clgrpyas‘%lv“\!rihgmy eL3T2 Lhat%t I Otﬂ:ﬁ%p t 7\101&35

| deni fl capon - Pattern Recognition,

t 989, the 'con % of ~ which are herein Incor porat ed by cross-ref erence) A
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formatted el endipitac@@@ingwrase 30omenbEe sixlqdorst tyredoink sppled byl ink inleii@e er m )Tmg  ( at
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i nstances. A RAGES iR &k ¥ in CRITRRH A0 0,6/ A ﬁnaéé@!aéjmj 0 v QIRRDG 12 0 opud
duplicate formcommand 909, a reset form conmand 910) a get form status
command 911, a duplicate page conmand 912, a reset page conmand 913, a get
page status conmand 914, a duplicate docurrent command 915, a reset docunent
command 916, or a get docunent status command 917) as shown in Figure 39 A
void forin command voids rite corresponding forminstance A duplicate form
command voids the 1 ~ corresponding forminstance and then produces an
active punted copy of the current forminstance with field val ues
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reset docunent command resets the forms mthe sanme way a reset form comand
does. A get docunent status command 35 produces a punted report on the
status of the correspondl ng docunent instance, including %9 l@%dsﬂshed I't,
when it wasVBOMRI®Y. for whomit was punted, and the statiUg Or ARy forms |t
contains If the page server command's "onsel ected" attribute is set, then
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is hidden if diekt@nmédadrgdemtsraiet ri bute is set. A hidden command el enent does
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to whom and whe

network g T ecran R SRy HERES R SHBILAL Rt BRI el B
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smal | "yel | oy, ygges” service fee. The hel p page i S obvi ously unavail able if
the printer is unab In this case the "error” light is it and

t he user _gan ?’equesfE AGER"%“ ,3} I agnosi s over the network. 2 PERSONALI ZED
PUBLI CATPON MODEL [TPf Pf'7E PRRST f%\’ﬁfeﬁtj YU P 1T MBS 105 MR BPeHE vy (T EhI cal
publ i cati on exanysiree I dhelcpdrd dae P aftths tapet sTerdY thymmuim Wi elahin isers @ mpremchiesughet page
system Al t houwgd Ta@wsalidvs the fdénew oluigeatudullr phgh end ladsdaiattdd gler@BH S@ned fio ta @avEERPAR araNd
newsmagazi ne imdicaush oNGBauvelphiioding bARGETe1H AR page tolHE otRMEIS AR Ind: GG bAXS wabsSindthdEr .

In the net pagg S%s LM s, ssﬂa]etmslmpagca%oeaa&e @m mtoh@ nago\l@mrasgsaf mgneﬁgpsagent of
a news p%l i catllg hlgmm er sonal |ze

editori al COI’ﬁwer ns Lhe co es xé &g %Eel“llnstanacgﬂii &t {hen trf'uhmus the str&ke tor;lne paée seryver éf thf Fa§
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streans. While news publications are aggregated and edited by the
publ i sher, news streans are aggregated either by a news publisher or by a
speci al i zed news aggregator. News publications typically correspond to
traditi onal newspapers and newsnmagazi nes, while news streans can be many
and varied: a "raw' news feed froma news service, a WO 00/ 72129
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cartoon strip, a freelance witer's colum, a friend' s bulletin board) or
the reader s own e-marl. The netpage publication server supports the
publication of edited news publications as well as the aggregation of

mul ti pl e n@R%2}8ans. By handling the aggregati on and hg’?fgé“ OfyRoSe4
forniatting of news streans sel ected di r_ﬁﬁtly by the reader, the server is
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| NTELLI GENT PAGE LAYQUT The net page publication server automatically |ays
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hyper | i nkg and shdBuiorkd hdsan@s descnbed above, and wat ermark regi ons. These
! ayOUt Obj ects are Smcemmgg}ac%m%gncpgéﬁwglag91’)594‘?& agpﬁcatﬁ)ymmglg\glvédm p-xrgli% g a

lth gr QSZO%bFZe@m "HEt pa Aa""“"" [FAYoH “"%6""&‘6‘1‘““ Ez‘i‘“&f‘l’j "‘CH" ‘méi“'}l\“f“f"s“'ts g’ﬁ‘iﬂi\%or mat of

| i nked obj ect | magePd‘ "t“‘FBaﬁﬂ ﬁ’ﬁtj‘%dpﬁﬂ'j“‘ééf’““l"ﬁDEGf ‘?G@UG"‘&W“%?P&HW“MT%%W“@

obj ect | DSVGExt felupmgesred K bepade Bowes@im ¢ frai of . tgijhedoplicate page command is mterpreted as a

| DML/ XSLB@pe rtiphdsty peodmipd kst bagatorhrand f@dieshipated ypedvia tintgmbi@at RitAAaMIORe ' J
Z. 6 DOCUMENT bQ‘cg%IrBlﬁawaiumscé@d &I RhaBDON G or sk @urfdaps‘ﬁ.smpiesme;;fag‘cl SrlnfaRdtis

di st nbuti on %ﬂjﬁegf? ES ,-§SE[3Q|$\ c%%dag%et (B&c Etglg E&&m%%go%ucges%\ﬁ?gd n‘:por?onuﬂsn !tatus Q@tﬁl fi C

page | ayout is segar at e om {l & 3

subscri bed piBFPe ?glpﬁi;ﬁ‘"?‘a%“r“@é’td“f TpEdt s?c? ! B PBES of W}Smﬁé’fsﬁﬁ'be& "%?d‘ﬁl“?“&?é’il on
server al | oc&Y&E™ iR f R Hel p of the netpage | D server 12) a unique ID
for each2bage, pag8heinpimedpaTiench yesestrme Ity netad i tddcanrear witngiphsae mee etmest. The
server conputes a Sain a@ige BRbd MdpBEedSUDBBLvBueOfresdnlae fisghaliee ae BBt iR tidir naRckorm,
creates a nuhl b geShakGhannal safi@d cn@Rfbk SRS ex SRG: £ HRRA: ExABSy BAGE and signatures

user -speci fi ¢ Layaut oWhduModkNGn raasrgs@m%meem asd grs;,maglﬁ MG M

carry the shared content used by I'ayout e server then polntcastc
each user's I'AY6lt's to that user's pnnter via the appropnate page server,
and when3Phe poi nt ALRFRH PamepSATITARY RIONGHR A ROPEdLSRYSOf i) EPTESPRAGINS oY EsHtce BFR t he
speci fi ed charkeeshng ficldxplpeapressreat &ty foppenit pogtas @iy ififrasalet e dpledy dpranyet commndappliaiad
printer subserbes itie simh @ayalpuraa®in cotramniieds s sp@@idcht@ahmaid pfollees PaGed o@yomtt S.
Dunng t he 15 cdRedpdrbiidSibcmentSaaie I8 GRKeR MEL vaiddd GhscRlich. i u@loBaechi cahetnSand fo@Mul-NGe

mul ucast str ‘?@e‘i‘&cuﬁnl%ﬁmﬁpksgﬁkéorﬁuqﬁ fd s&ﬁe%} aQesQYoml JoémaR@rQQ A&ngédﬁheﬁrsmﬂl‘é‘mﬂﬂxge

Servers ggr S SIIUFles apn ted {3 orthon 3 su]tuls 0 I:a?on?sgo\rlﬁ Ig dpcg nt n{,s\ﬂx Chn&u%ntn%\%o a&)n it whgl(?tr\]vgsent

Once a printér rec T 4y'60t"S
refer, the ptﬁ?f‘f"‘éf"’?"@%?’%ﬂ“@%“"f’f’i‘és“’f“ﬁ‘rff“?/f°ﬁ'bﬁfiﬂ'“élfsed | ayout and t hen rastenzes
and prints it Undefftmesgrierfer cefmapd migntsesqied stnbuchsaet pamthepmmmnd opdrags quahg eage ifleatifitder

t han t hey camy bepetietuhanekietn rdSSthbh fohl MEpade @itdiing @k c@ima@aBR aAP&YL min ofGH Sdrned

Wi th inmages, ddieniayRrhage e a8 Pasiodn bt a 9z 6 SmbNaten@PRKER dlgﬁlemmﬁer can

t hereforgghol d in uﬁ%‘&e%%m%fs&QQ such pages in its internal ti4MB nenory,
al | ow ng or terrpor ar pﬁc nt er Jorl nts at a rate of one page

per second. This |s"3é'°a“°"l °a“n9tr°v'de ap‘j'ﬁadﬂﬁpeor PAREEEY FRISTEE NSl FaEe FREFOu
second, whi cHTE ISPk EoPg "t M SHITGHEET heRpsEE Eep Ay e e pyrydatiéererarder than
dellvery ov erFregurp hoagiyarrdometdwor Kk Even under abnormal circunstances, such
as when the print en pitiase edinand tlen@ pardden if fits ‘h8ded iakc®hiayis feh Ao N@muB et boks 25
be able to replenish the paper supply before the punter's 100-page internal
storage capacity is exhausted. However, if the punter's internal nenory
does fill up, then the printer will be unable to nake use of a multicast
when it first occurs The netpage publication server therefore allows pnners
to submt requests for re-rnulticasts WO 001 72129 - 26




PCT/ AU00100564 When a critical nunber of requests is received or a tineout
occurs, the server re-nmulticasts the correspondi ng shared objects Once a
docunent is printed, a punter can produce an exact dupli y tinme by
retrievi ngwl(f“g)"b‘&%e | ayouts and contents fromtire rel evgn ’gb’g"z"é’?@er ver.

"Jr 2.7 ON-DEMAND DOCUMENTS When a net pagg.docunent is requested on demand)
rt- can be personalized and delivered mnuch the sane way as a peri odi cal
However, si nesehareipingit jore op ppageiart se chooon etvated dighdly tywaten It fag hergrdbe baetvadtvih y pgo t he
requesti ng pitRérednmiid bribedddd irfalaifferebS@ge Ofthal Pade beiveradimand W @NToraeiReN alidig3age docunent
i s request edygpn degmidno FedrudeSori@izad@er sonal i zed) and it is delivered via a ~
desi gnated net page, f,Qr1RLY LN SELYEL . WAl Diul BFQLIBES of fe 1B8m NRLLAYS »s o
docunent. . A net pa & F &t t ng Server is a speclal instance of a net age
publ i cati Bn TP hertipfe b BT PO At (Y P8 8T VE P “RAR RIDRPLHRGEP BT \9’5?’F°ous
| nt er net doCRPABIIT 2 SPRYCTRELPEES- 13 thrcdse o 2y Ad biyen reodyoes e coph pdhe EXYE (i od (WP feigtof 2
(PDF), and Hypertcanett, shdh sk tigder bravngan alg duttbrlidid ap explamatoty b oc@g@isighagHTML, it can
make use of the hi g3l @5 badd do@unibn it Q1P BREUG By ALt Rt ARQHr Vo pRgeSs

inamlti- chchefh%lmaugﬁnhy,\é[gehcg@bug(gglaganga[,&ont ents. It can automatically
i ncl ude %I Y\gb pages directly linked to the requested page. The user can

tune this 5 Bhavi OF Via Yz‘?”ﬁreference. The netpage tormatti ng server makes

standard net page bEBRAGFHT mOFHENIE PIRES PTECEPSCIBY R E 1B By SThetpesreddt chicts a

avai | abl e onsimhyeed dinferaet, ngwlgeinent, no matter what its origin and fornmat.

It hides knowl edgestaadof finkdc@heddh docunent formats from both the netpage
punter and the netpageRAg&ssRiver) and hides know edge of the netpage
system fggm Wb setgp\_/lgmépnggl 3 sscuam 3.1 CRYPTOGRAPHY Cryptography is used
to protect sensitive infotrriation, both in storage and mtransit) and to
aut henti cat e” part i R€" Y5t PFRhsaction There are two classes of cryptography
in widespreall use. e pempeeREPkEFGHY ogr aphy and publ i c-key cryptography. The
net page networ k us®s hdpaielv polidssesrciodl noruy pt 1oy oap by vepzesy@acr et - key

crypt ography, al soTH efo@ed: RfkidnGherd SnciSyd W RAIGWIG Aubdiiphpt OQr aphy, uses the sane key
to encrypgy and decpyRipfriBagade. Two parties wi shing to exchange nessages
must first arrange to lsecur@fg/ exchange the secret key Public-key
cryptography, al s T'&fEI ¥R 18 as asymretric cryptography, uses two
encryption kéys ThHE"thipRegdoedr®t mat hematical ly related in such a way that
any nessage encrypdédumgs funggongyrmualedly sigpinprams yhe heondaigiry picee atyhen of te deupither
key. One of mhese ofaySmdnSndicdte RhopuHdihtdSthatyhenh vhod: itwasieipdaphd tb Sholh@g@twhddhtiwesat e.
The publ pg Ka¥seduSuiimded 0as@Cr ypt any 30 nessage intended for the hol der of
the private key Onge, enarYRh&H.H5LRG: dl&: BURLLCnctRYion, 3 RSIAIS GAR, Oy be
decrypted usi ng.the Btrlvatdg key. ajTEUS,.tV‘DmP%ru%'nes can securel y exchange
messages wi t AOUL Fitt ST RGNy PO e X HRHG & 3 s et rat kKB E ALUPE T A% he
private key PR&eBiiipgaior fap lofag MHSHFALP PR P " Idte deTs Pate™ Dreerdipy P hadosrmreyPet o
gener at e t he thkelistpepr the vRuipysithe soielb \yelley gegyt"ogaphy can be used to create a

di gital 8Dgnat ure. TR pad s d@tousyfunatalible o hi parkres ukBlY @RI INKHGaE e ‘@rdChena ihash  of
a nmessage ange iHeh fRCENR A8 RASEl Ng the private key. Anyone can then

verify that the engrypled dashnosmdoLONstitutes the "signature” of the
hol der of the priv respect to t hat particul ar ness

?ltefgywlt” t lﬁ , 1 aebé
decrypting the encPyStEY BASHPILI"AG {8 “PUBITE REPAIE Vel ?‘i‘/’f"ﬁ%“?“ﬁ “Hash
agai nst the REBEEYE TrrepReyEPgHATEMEY s Oredfre Rdkedi™sd s &f 1TeeA g reverer et he
reci pi enBSof nivh e medalangre inglg presgeroinfxyas Widst-h t hat t he nessage i s genui ne and
that it has not beeirmeadphgetyedh, hdrdiohddGitnt and HQdVBHR cqied bfia GewK @YhcainyaR baglaaginy
work) there Q@as abRnddEenhisiOdhe Laforitl lcchled: Is BUAb Rl RUAR iy KBS disiBlyREEME icihO

i nper sonation. This, i s.narngl ne . using, certifijcate d rtLficate
st hor 1t s, “RokipBal ik Uty S0AG. MELAT: S8l b B R
aut henti cat e4't he EYRREEETON-BEMNween a public key and sonmeone's identity.
The certfPicate autldrenteyrandswion predmdslabnepsespusenthese e dater teys dybicasson midi¥iogs gpat
identity docuddnentess srandwWiilews gbleabre se aprchasi agirgiedbydic@gubliddr, ne@ Kiteanfs lre gbregated
cont ai ni Ng t B@erPRK S0 publistehR B d dpatiald@tnaiis lagre ARE NP RlbliGuoks@ypicapByr@ iR whQiinbiaust S
the certifi calugRYLD AN dYnEd Bl S&s ks &MQM:{F adfiS¥ried: Bk Gevs Rlalibh } R S L D a
hi gh degree of certainty that rt is genmme They dust have to verify that
the certificate has indeed been WO 00/ 72129 27  signed by the
certificate authority) whose public key is well-known. PCT/ AU0O0/ 00564 |In
nost transaction environnents) public-key cryptography is only used to
create digital signatures and to securely exchange secret session keys.
Secret-key cryptography is used for all other purposes. In the follow ng
di scussi on) when reference is made to the secure transm ssion of
information between a r'J netpage printer and a server, what actually
happens is that the punter obtains the server's certificate, authenticates

- Y o o - . o S "



1 ~ Each netpage printer is assigned a pair of unique identifiers at tine

of manufacture which are stored mread only nenory in the punter and in the
net page regi st n server database The first IDQ& is p uni quel y
identifies t“f?'{g%l{ﬁ?er on the netpage network. The second F%‘L%‘go@g%?et and

is used when the punter is first regi ster.gd. on the network Wien the punter
connects to the netpage network for the first tinme after Installation, a )
creates a Si grtBPOUTTE 3 ersct W7t hepkitea ke s fylepnboard. prthe peadpis pyngtmat-t he secret | D and
t he public key securhe|ngpagegpubliconnetqpagerny g ipshiqa@h oD g erewsepublicalippe a5 gllva rhe
conpares the @6k oflmbluBdianSireatisBy HHAMg @ 2g8reE@6 Erd hentelthe [f@EQK @ Elevs Brednks Selected

dat abase, andd,@&mmtﬁeadtr MA=ToTRS) ttatct AN, tgot hges Avmhlmtoﬁhw,selhtsnmenm &;ttgat es

and si gns cenfic e su%scn er}l}'l ds QQB.I1¥ nefuspgpernbé selecth one or more contné?ng n@ws ubllca 1ons, and
signature key, and S Istration ase The

net page regi sEPHE |‘dﬁs°gae’r°‘t/§’f“°‘h&ft°§°h ade Houtups 2y ‘ith%i‘f é“’ ﬁ’ﬂ‘[ehﬁﬂdlbt"g’)d PﬁfF’e’d‘e‘t h gk
printers, sineespiptr Thagnoagreetss off houskoddypically eipresy thea diffesmt 1eidrdstomi vagys priscleptie difereptf y
punt er identiaayypu@aiWWIheacuueﬂmngsxubscri bes to a publication, a record is
created in the net p@gecheegéa&t i@ fehdGHApt SRy et getﬁahaq&e sethtlsQnd e Buif. Mfre others
publ i sher 190 Brd L,hﬁe &, cl,oqmla,tt thofd ey V3P Hind o] BMcknp RURAE 2B 0 o,

speci fi ed punt ver sent un age \ .
addressed to &% ﬁértll'tf"u ar US ""°" Sy "S?L‘P tqe‘thﬁ’}{’gy uchll % ﬁ'ﬁé’hga‘”’t' i

publ i sher's ptef“e‘atsé’e%ﬁi‘:@ﬁ&tb'lﬂ“‘é“ k‘é‘)}“de{ﬁh‘es“bﬁ%ge server verifies, via the

regt stranon dat abas®s retdiratn extdndthesiglyingweparer by Frepurg st peptipischach epe deingrmy puker of
publ i cation tgwidfienspech fetued mgB@¢ creaddfer epalad Si0Bs/ @kountatiehtf (“RSonther Bi phatigr e
usi ng t he1publeshi@ior et Bhids € aAkBYor ciftinpied from the 25 publisher's

certificate stored iroPeaEh'!e%uoE%Q'ré&rroﬁtohnﬁﬂpe@ﬁé ﬁ:QQ? @mermﬁau%t(@ga&& RQQ&L%I nEr@)t 5on

server accepts reaﬁuest S add untl n Zations 1o h a? ase, SO

| ong as t hose™PEFULLT & é’ ‘°'i K" |?irt°epdg°V| a a BER Pt°te° ‘°“ earvee“(‘:l“"f 5" FHEBR &F

9. 3 NETPAGE Pt "SEEURE "PY ESEH ARS St feti s assi gned a uni que i dentl fier

at tinme of nmanuf act Tre eadgiiapropally esreyesggreferepcy feraidhreo mimper pfptivrar ytidenor g bnall myaber gfind m
t he net page rBg'brsxtmeamicmmceetm;rwrdatmkm@enboiﬁhenqmennglfdauﬁﬂsummnmetmym&.denti fies
the pen on the net pRaRAIID &L, b wnddn RELRAVLUHRARR vEANs to RAWe eecRbl BRRLcatR of e

net page pr i nt g{dé foraemmgto%%OtﬁeeJuldggpand g&”ﬂ\/\(’emx@ns nﬂmﬁ%pﬂ% ve[lgaﬁ selAeJ)agclgrdlng :o Lhe

conmuni cates W t i never it
within range §%¢ I’ff’eT%'ea{ma“ speﬁ'ﬁéémg'"g a%en“hécit'lﬁkqs %%‘@ Ve%é PEGE & er ed) they

regul arl y exchange Te&&iepieaskeve Wé“ff@\‘/e‘f “'f“f‘fé“"ﬁé’t?“‘t‘?“é’hg'frfdt‘%s yf gritiareuR to
t he punt e?d t imeul tlietgrietBa Mefdulhtkey Zr delveiedsio gl relpygnssubsentarsyip prevgly erddr et leepagepppsioipts nat e
sessi on key. bisghsdnbets dufides.i S never transmtted in the clear. A pen stores a
session key for evepYcR e i hstapgfop@Soe rkabel SXEH Ry BbL Bilabotald) . BhisPLkRdn €T
stores a sessj, ?Qd lbﬁ%nei whlch r%%%';&{ﬁmgﬁﬂ B 1R WS ﬂ&%?éheqqaul% Pc%ﬁ!. oLaRe ﬁtd%g pnxi?etée a
| ar ge but fi m hrauTg utlo g%e engpalf an_t%{as'lgg)u ogsgc?nsrog é%é’tglgeg?%/ l% and dlqtkgﬁ mnkm

sessi on k east - recent

within ra %e B kehysbaraeers wilkbpker ‘b’é‘ﬁ‘h'éﬁ‘ttﬂ’epunt er di scover whet her t hey know
each ot her. |f theyAttksawih highesgritescedsheytlifeimes arg thassferetefirstvpyigepsiereddistnist inadinglyy the
whet her it i Sedgdppiosedvet0o sOwevinhsebsgpeen. Thi s m ght be, for exanple, because
the pen belongs to f ka@lopibhilly dpuiriks QQbrdihty @6lor! ekl italil@ RUMBLLHon't bufpnd 1S, or
punt er is rreatnttnent:a(ﬂy KﬂtherEnGlﬁty PA@Q IOQH; tthth@r%ﬂ usrtd fortltlgtmg thné calal;ol'ag;e ﬁlﬁmIg h\etugh factor

aut omat | C3$) t makes more hk {lh g?_lcgrlte(s)g%m sccuon w1ll be Fhea Flflxc rc% cr spfcR‘xcd ca acxty A dtffcrﬁn &rcngpnl)h a

pen, then agrees nore-i en’is

chargi ng cup, f“‘é‘t’“\t\ﬁls‘l’fhﬁet‘i‘“rf‘gf“f“tdaﬁi"‘ij'ﬁlwé” the registration pr ocedure I'n
addition to its pubThe geadeDiso pitenallyepreifed pepigti of gartgulas ingere pithieyy segtigre rd gremddifsp tiFhe
key- exchange Kkejticdasig@d e edtdND 001 72129 28  PCT/ AUOO/ 00564 recorded mthe
net page regi strati ofh $QI WAk s BRAS eomatumratfmmp(tuantmhmtcna,g.tgwce be deMErkdNBle reader

regi straty®n)  hdgy pp@atestarpaam@toﬁ tebe 1SN0 ! st?antrqma s?, b@ttimt tumbeﬁm.zetttﬁnagt sRs.er

tgrera]gf?.t te: ;hgetjs?lcsefl (t)h%n nﬁaées m_?y be de{]vﬁredgtalig\lleh qu? g te al ciower resol uon or wng grealehcarﬁpsregsg)&;lg[
transnmits the sessiti g%‘@‘&/'e"f‘o‘“"t’ﬁ@’ BeifFreY q“a“f"tes &1‘%é‘mtsra%i‘ﬁ’§’f‘ﬁatys““éis ’EﬂW’”’df“ts he
sessi on key enehsypeeinamihtthr tiscrepenytaser eige. eleehizrgges REyme Tareat. pudritlet cxtror @9 t he
sessi on key i wikis palotalizatoh AASXEG: oy vdnit@onp@ Mhndtdhn A€ prefdreri-ds ark) Safletl Fork A€ reader's
encrypted session key to the pen The pen stores the session key ntenally)
i ndexed by the punter 1D Although a fake pen can inpersonate a pen mthe
pen registration protocol, only a real pen can decrypt the session key
transmtted by the punter. When a previously unregistered pen is first
registered, it is of limted use until rt is Inked to a user A registered
but "un-owned" pen is only allowed to be used to request and fill in

net page user and pen registration forns, to 1 ~ register a new user to
whlch the new pen |s automatlcally Ilnked or to add a new pen to an

o o I I - S T

t he



The effect is simlar to a watennark in that it is not visible when | ooking
at only one side of the page, and is |ost when the page is copied by nornal
nmeans. Pages of secure docunents cannot be copied using the built-in

net page coMYP ¢E&R&ni sm described in Section 1.9 above ThfSTEAYP¥MIY to
copyi ng net pages on netpage-aware photocgpiers 2~J Secure docunents are
typically generated as pari of e-commerce transactions. They can therefore
I ncl ude t he usiibygefphot ograph whi ch was captured when the user registered
bi onet nc nf or muunTostdida reﬁdh@dlm&tuﬂagﬁd H;y@gi.r &itsigRl thcQdAdeSBloWBY specfA&s aglaﬁme.h:bﬁdfoj n

Section 2 When, pLesent. @th A thlm@gessd@@aamcc@mg@aag@mdqmmﬁm Qccomﬁatxd%f;éawp%pt can
verify its autﬁ

ent)cit uest )
Uni que | D of a SeCJElhl"e %aécywhxc%gnews pul)hc%on 1svpa?h§har? ns C{"ﬁs or{;]m% xfcncodmgo? Xgr?{aeny of
document ) @ ant® BBERPELSCARERT PREsed Pye‘ AT HeKte dhe ATHE SO g By (o Pevent
their predi ctuopme tpstagg srofetsuptiripesigesef or ger s. A secure docunent verification
pen can be deyel opasleansiidLobuizdrion AnnTdr@ldback on verification failure) to

tSlﬁ|0|oor : easykpm nt P\prmma@asmfaﬁ le@t&mﬁam&hy Meksiofed a@«a&slng&nter@ba@u@ auvhem@,lgwer
e V\ﬁ er rrar r CEi O €. 1 eqgito C L. adas gr% S Cal'rlgn?ore c (4] mn vcpsecm% §nense
vypa S @%Rl’m gtp %99@99 5 y[ QQQB %ﬁ L& o

They si

docﬁrren{n? gr F‘F’\"’E’éﬂe "H“e ° ‘g? °td’i‘°8ﬂ R 8 ”h?‘(eﬁ’é"’ 3”“\}’51’5"? f°d}5tp‘fb{5‘ﬁ” d’ésri" “Ssﬂgl"b't"é‘m"‘des
an added | evW“W“%@W?FV“M@F‘Em‘WPPW% needed, but is still not entirely
i mmune to forgeri eBffecu@: BveiaighisiREFRURDI Y& PhsENF 1poghtst dnedematapvageocsl}ysibtemesbmm to
submitted bypiS®F ServitksCre@ls ieM € b Charlic@ibrl @btsy ahidOcohc@rhsBsodlt® Ghoe khs 10340 Gondduty and
persistent| yena.roﬁfmhtv@nogﬂﬁmm&mg@mmgeees@m M8 cSpatols ad wiil Isn@fyepfm%%a&emposm bl e

for recipsents to K?U&L@eﬁs rﬁiﬁﬁ}o:"a‘%&ﬁodug.s%%mic pa}élﬁ?d.?mo ‘%‘.ty ngmnegb the

systen) as descrl be

repudi ate. 4PHEPEFROKICEPBOIOEECE SROHE P F%Ep ErEEF RO @° WNS?K@W"O\I
~SET~ The nefopdyes8yst em uses the Secure El ectronic Transaction (SET)
system as one of t nghe payareitm, gy srenBb S sedrawmngs heemoxaey tlbpedsidoy) size of a
Mast er Car d aﬂﬂhcé{ﬁ)tﬁs&a}eaﬁ&adﬁtﬁ:g@wa&&ﬁ paxfs€atbn dzmp&hﬁﬁﬁﬁm acdodl 1Rkpubli@ite:s Eehg.raﬁhui cDverage,
reflect edol Nyl mon s rc\AQlethJ &J-gf%ackﬂg;ﬂr M Qr( eQ)QéiGe%ch read%x% advt:r%rng EFQ:Q\JI Q9N m%&%r
much of the g JX’St Smis i ndependent of the type of accounts being used. In
SET, cardhol dersrand merchants regi ster wish a certificate authority and
are issued with celPtP PRty RoREEMKiriRgEHET ABUR FeueE st U RS T he
certificate getat-lngntoys spaipripfieesic g beceld seHaatly & therefore atieyis § toperplf g ploserestininde elvpi t h t he
card issuer as appreopasteethe andadvainfz ‘98" @n bEsbid mavad hgSprdp@@hsStb Beadrdl @Rendes aithl S
Wi th t he2BCOlinli®h rafrsaaRs RBR Reeiviupihél it EH@ES oBdAE advdider BRMGRABIRN Sitaify denel I

respective pgygg&ogbagcqg}&tggag,amér securely on thel r corrput ers. During the
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the user's record The user's photograph is also optionally captured and
linked to the record. The SET cardhol der registration process is conpleted,
and the res rivate signature key and certificate in the
dat abase. olﬁzg%qos paynent card information is also stg{e$%g/|(§g4n t he

net page regl stration server enough information to act as the user's proxy
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pl’ e- pnnt ed cat al 0g Pgélga%on pgfelterng mclum dgglfoza.llr%gcs d§Q BJP g;xl;!s MQ(V:Q(:%@& anhl§l tamls,d
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user ID 60 kN 0™t he netpage systemis not divul ged to ap Ilcatl ons.
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DESCRI PTI ONS AND COP Y| e Psed to locate the corresponding user profile maintained by a particular netpage registration

server, via the DNS 1n the usual way

A Web terminal 809 can be authonized to pnnt on a particular netpage pnnter, allowing Web pages and



A preferred enbodi nent of a resource description class diagramis shown in
Figure 40. 20 Each document and content object may be described by one or
nore resource descriptions 842. Resource descriptions use the D&% n Core
met adat a elHE¥R18et, which is designed to facilitate di SESVEPYGr4

el ectronic resources. Dublin Core netadatp conforns to the V‘brl d Wde Wb
Consortium (WBC) Resource Description Framework (RDF). A resource descnpGon
may i denti f ynewpiggdatugenh erlcaietrre AGROW P hrewsmet prergreensyis brad @ Ut waret netesdd dogrert r ansf er s
copyright fees fr om tkfek SystnOcai boljdat G varalf GrarpSntanevidet) 86 gl cRfinudlibns GOPYME Ghtd
content 25 5m&g.\/,!,\£u1>un%;mn ,,PBg[m,ﬁerfsummmm@meqm,m @ts%alzmg&ffch@s an
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di mensi 0N i ShdASe entolied EiRRGES S MhgerbinlBY erdr@kahiweih imbdd! 8 SautbrRARAIB SRk RE byde sRtem,

rectangl e copf &Rl Rgk bR WA wl&cpgcoﬁlﬂ&de%mea@gn@m\ﬁ%rtl cal col um
represenf ngzsge Ilgfellnﬁtof the entity ring the time an entity exists,

t he Iife neX s shown as ' a dashed tine. During the tine an entity is
active) the lifelihePrEesgRBRAML g FSUBKESeY | id 'BEA rsEensfls o lhoteBtspreyork
consi der ed hBr ést dopantated b teegysemon thelesats oebgif. @i draafiaedsas afhjefrdy johfeldersgfee 2 gefradal | y
cut short asSenBaadan &hiens seRt inthycls@agess bgreparti ci pate in a protocol. 35 5.'1
SUBSCRI PTI O\ £XLI VEBX,VEEQOTOCO_ A preferred enbodi nent of a subscription

del i veryyprotocol js s’?JH,QAé{@mLSQ mﬂrgﬁé{ 9%9 éls%acﬁ lh@{;ega?f Mmf nks% do%l:%lgl(s%tqu%‘%ésedb

subscrlbe to a periodic
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t ext obj ect s‘h’efﬁﬁd‘Fgfi*Eg‘é’gb'bfzect s. The subscription delivery protocol

t her ef ore de?4 ver shdooenrBsse Laypytuct ures to i ndividual printers via pontcast)
but delivers shar efhe Gt pBicaidseabj@BiitalMbyRowitd dageCd Sath usel NRrsa R pbRhio®sh a( 1 . €
publis he.dzd f gexuatby Q%ﬂaﬂé Sifke gls;paammmé e B hnefrh o@aqnmﬂgq&m@; thdy 2R e @onlul?
server ctbQ rcrlhccgwmfmr% docunent structure, including its docunent 1D
and page desc? ? page server 10 respon5|ble for the docunent's
newy allocated | O™ Tdfm‘i“PFdT“&fﬂbass“ g gan Bl Bt By 1 ptie e ey R reUlE et her ' s
alias |'b 65, winde tehien e e gidpyeat daenthnypelops i Theseondimenaerfleured drpsesnat t¢ go- lesjtecriosslyt he
nmessage UusSi Ngd eigong ridvudytr@ing togena tuth agpldciag/ads for rAp@ g GBknAR ded Brally 3hiREE hiIN0 hORH6 4
The page25er M@ fpecdSasie b1 JRRMCAMNRRPAD and alias ID to obtain fromthe

r egl stration ser Ve’fhe sdho%algcg{errt %ﬁ@é&lﬂpt‘hﬂgﬂ llh%l@cmg lep axﬁgs%omgtnﬁmaléé Gl g1§phr§s 1|5 @g\tlaﬁlQut
printer 1D 62cco wt[t‘;v usac;émcmleexp icitly selected for thée apphcahon, or may
be the user's af“f rint er%&%and the application's certificate The
application's cer t?‘ff"&’é?’%“%l‘“ﬁ th Fei P aes “édé?ﬁ??é‘?““f'ffeﬁ‘é’ﬂ PR T DLy

si gnat ure. Thelapabpecogwesicp MMt e Slpselx-Fhigvp the wie's prasqgisestiop sriciprsiyrense iy ereuch aicl s | f
t he appl 8@at praiamenct Bn Aovdveabeimaghed ddadagt oter ime.giBtvinesignifice ndy1ofdyy vanasbscr i pt i on 808.
The page seryer thepuwaliroaat es docunent and page i nstance | Ds and forwards
the page descripti R do U O G, RAGR:ode B e‘éﬂmagnbttn@mpseﬁr;&r@gmgi&nmemg,la des

t he rel evant fei of mul GCast channel names for the printer to listen to It
then returns" newy all ocated page IDs to the application for future
reference. Once thB°BBBPrEaTP SR “diesPrTBut &F2ry it hesmgls &riafiton
struct ur@3 tpfomknen suigdesviehtple usw| edseopse @he refifipt efprmaney capsipties tht page jyeftamredpage
servers, it dmaoasissts df eobiastd Gits heide 8@hgeraf induligs 18daarzeshico by petssfian t he
previ ous| y sel ect eficiitidtGartins G 3RRNE: ExtBRledantddBUR EREEMEN ScuPidEkuddE (XRILBEIS: the

moni tor the %Ps(bfg @{]llesﬁttct %CU(R§§ t)}g}f B’WHQS%JI&%SCQP’: ol o@p ﬁ)’e%ﬁna& QQAdEperdtgﬁy“Uf [hf.e gglon

content objects eto

docunent tr ugtwfllﬁhehse teyt.rsh eing set \r ch 1 thrs case is bcpné Brgvelr V the lz;e'oupréh éfxt o g&?{mt ns cn&ad? ment s

to thei r4Qat asmesedes e i'“t"malr Faai}eg“tarfbem ‘ic‘i‘ﬁyeff'g"ﬂt‘ Bmﬁ? Py pEPY BERRENt s. 5. 2
HYPERLI NK ACTI VAT GNmRROFOECkdesas imagey thef IBEG 2080 wepdirpiediesreompresis image foppre | ejaphie
activati on pe@tecdads asgrphionstaivh VEdogipaes4dc) hen a user clicks on a netpage
W th a netpage penre lap (8 RonGRIBTMRhE HpR&d (AR afd drafihic dbjebes! IRRa BRAKAS L RRkhPage
printer 60l Jhe wﬁloa,e@zbﬂawd@mhms m%p& hc@ds RAAEHAN v Punk QLALA Mo nd15PARE LNE

printer already knows of the pen fromthe pen connection
protocol. The printer determ nes, via the DNS) the network address of the
page server 10a handling the particular page ~ I D 50. The address may

already be in its cache if the user has recently interacted with the sane
page. The printer then



forwards the pen ID, its own printer ID 62, the page ID and click |ocation
to the page server The page server | oads the page description 5 identified
by the pag determ nes which input element’'s zone , the
click li es@ulono't?nﬁggum ng the relevant input elenent is a % p'elrj(hm& el enent
844, the page server then obtains the associ ated application ID 64 and hnk
| D 54, and determ nes, via the DNS, the network address of the 25

appl i cat i on syeseszedin et T §rop s 24t Bt Fugtle fPrefiom g hugeand®¥er uses the pen
ID 61 to obtain the corresponding user ID 60 fromthe registration server
11) and therraabbafe&ta@eaﬁutgbjedmal l'y uni que hyper hnk request 1D 52 and builds

a hyperlink AT ey PET MR T H,gﬁ,r,ﬁ, ass diagramis shown m
Figure 44 The hgé/gerl [k request recor dslmkﬁ df t he requesting user and
printer, and 188 ifles the clicked hyparhAR®T ndt ance 862 The page server

then sends /P& own sBPVeT 1D 53, the “hyper | mk réquest ID, $~ and the link
1D to the apphcauon. jmebecbrp} | cat i onpRaCOdeCes a (r esponse docunment accordi ng
to appli cat ij@EprisPECT Pbsiion 0gIc, and obtains a dogunent 1D 51 froman 1D
server 12. |t then sgfédﬂcdbféywwum. veothe—page server 10b responsible
for the dOCL t's—n xﬂgwle' ocated+pP—togetherwW th the requesting page
server's 1D §ﬁfd’wt he ‘\a/ Pr nk request 1D The se¢ond page server sends the
hyper hnk request 1D éi‘ﬂd appli cation D to the filrst page server to obtain

t he 35 correspondi ng[Cefiveattexd Ebjegriel pri PMEXSL D 62. |The first page server
rejects the HypQuest rrfrpethe hyperlrnk-request hasg expired or is for a
different applicatio oneme secondpage—server—al|l ocat es docunent i nstance
and page |1D3 50, rety |rc‘§t.on|b'et§0"“"' y—al-Hecated—page | Ds to the application,
adds the cor e its own databaee _fand finally sends the page
descri ptiong ™% the F’é’&uestr ng printer The hypeflink instance may include a
meani ngf ul ﬁransacti Meen® 55) tn whigch case the(first page server includes
the transaction 1D iorthe nessage sept to the application. This allows the
application n tinsn a Transacti pnspecrr T gont ext for t he hyper hnk
activation H—thehypertrnk—regnres—a—user—att+as, i a us "alias requued”
attri buts is set, then bhe first page server sends both the pen 1D 61 and
the hyperl i B s afSPMEAPFBRPY 64 to the registration server | | to obtain
not |ust the user 4 Byscnbefpoeyede|Pyre g cligt doimpyup nbr-OBELPrE0P e Speta il 2 0 t he
pen | D but abegpectitrescdyquasepirixdGen bGhrcdehponarimpittetrst he application 1D and the
user ID. It includes dsterimh pubigaubdds fad) {6 MRBSSAYR n&RRputlQtidn Rveridadids, Gak kN,

al | owi ng th%ei@@mtieﬁat ib%erti@aeatabioi G p eerm&p@o@imt,t qndqemtc%tmteor the

hyper It qlé activat IT'Qe se er c§mpu es a 56 o 0[Iimtze§sub mélshared conte t cr%]f;sqgratFl aletn uanncl fc{r CaH’ls ehe

draws a stroke on

stroke to t ﬁ%’“hé“ﬂr*@%tags ﬁ%tt Eééf’e“ft‘idad‘i“e‘?“h “%ﬁ%“c%{}r’héﬂ’é’“ﬁ“d@ﬁt“ilsf‘fh& Wl gy ﬂ’é@’@“"’and a
pat h on t he Sprp@sed b 153 & FerPOTeTRer g S!S tareisshelpyoytsTy e userjs protepyjrine SRpEPrae PED 62,
t he page | Ds&@r. anehesthy rokterstpat @mitlay. puippast) hgpbareg emigre pn UEGpepfiet fyanndpsafard recsidpg s The
page server phidadSach pge PG &d GBSCfubsPibds @Nthebmulue@rthahrdels @ekifkdyin thh gagp@@s. Didnghd
determ Ngs WinGd, AL sedr GBRHer Ruradts AR mGoast kb am@ANe obmeefértcrt@ms bpdigtaect s.

Assumi ng th rorke ] Wy oSty Besta el oSl d 878, the page server
appends theens)tp?IJ g)é?}&te lJHrR%h@lh??EOE gs, ygm d%haij Nk After a geno

inactivity in the Ecéﬁé"“bthat’ﬁ““"f’é” e Ji“«ésl‘%lv”‘('?‘f‘ r‘iia"aﬁéﬁ%‘“é“éei VEPIIERTREE L 'Fi"ef“‘Ben | D
and the pendtPHgddPIoREL™ FE -t Feyl stration server 11 for interpretation
The regi stration $edesnemaiogenbicds|te gnitehpgntses fasgome Spon dndgiivtral. Askvempemarterand
uses t h@0usesch geaeoeraiminge, thhanaympigt baklgh 610 A thanB @R B 116 phidr &6 PE:@de B R esdsy Okes
as handwrit toﬁfdo Iu%gesq"ﬁs.emérr&l Mm&Q@thngﬂr :1:5;;01%:9 ﬁjff§; &m@&nk&nh?&‘g ratc Blh)ﬁc

r egl strati Onag§ 5eC nd {}}i?lstisl'ler iﬂ&lenﬁ n‘iooi(ﬁ)é;[abgupswibu 6 page ep§rts<!ﬁ(@ig \JR] tot c }gghiit

page server val'ue of
S| GNATURE VEﬁPE’@%ﬁP?ﬁ??ﬁ*ﬁ?ﬁfﬁbﬂﬁgﬁVWwT% t he | nput elenent mhose zone the
stroke |ntersects‘W%“%Wé?ﬁW%T@W@“Ffé*ﬁ”S%@meWWe“pagef@@rveﬁ“&@ﬂabEEHdb t he
stroke ©8 t hebisiogpietstuheai seplgberedhe printrz100tprek mterdfl frgape capaqireis pxtwgstedf naCti vuy m
the zone of the singnet e phed dinerbd) RenPaPers SR GPY Bén 1GORES wiillbe ufa@dio ke Gk o@nd t he
pen din g str anl@ést S0 it fh@oc&ﬁ%é‘ktﬁz@g d\i@&tr(ﬁ@e‘ﬁéﬁﬁerei’om g}lmtrs%ﬁnle\’s%shbm( Q:E’ﬁitsks%nrc lmtxitic%lss 0
sends the application ID ixt. associated with the formof which
signature field is pan, as well as the formID 56 and the cturent data
content of the form The reystration server identifies the user
corresponding to the pen, and uses the user's dynarruc signature bionetric
818 to venfy the strokes as the user's signature. Once it has venfied the
signature) the registration scrvcr uses the application ID 64 and




25 user ID 60 to identify the user's application-specific pnvate signature
key. It then uses the key to generate a digital signature of the formdata,
and returns the digital signature to the requesting page The page
server assi%R8VPHE digital signature to the signature fi ﬁéﬁ@o%sg‘fs t he
associ ated Form s status to frozen The djgital signature includes the alias
I D 65 of the corresponding user. This allows a single formto capture

mul ti pl e use™én agiitgsh ambyr efsrequaBOs FedyeORMSYBHITSSE SNerPROTOSOI: Argpoading stred]
enbodi nent oObbjes f or m submi ssi on protocol is shown in Figure 46. Fonn

submi ssion occurs Yhta @con@l IPMUDEF AR Kan B6kude YebbkderQibiicate bt ary ibSby bR Whage Rfduts

protocol defined. me.sestlon 2.2 M th some formspecific additions. In the
case of a_form (ht "mf”ﬁ %(l L}hé,ge emerl i nk activation nmessage sent by the page

server 105t0217he aBb‘ Mé%”"?g 71 al so contains the formID 56 and the
current data cont eMhenghetragsgocfipspty rpapestedpa dfmandpyt eapbstreriorrlszedizng deliyerghiampsh dhe fang| ds,
t hen t he appwiyeedper@bical/ Beweiel. @ge tgadstno eaal chiyenteieliverais inddndiredtiine thatequasgng pide6@thout
associ at ed Wik e $rh@ucaor r espondi ng digital signature and obtaining the

correspondi ng cert waénga,tﬁetﬁar ORI s &Lt oh Frda@Me 8 G6 b onatkzka, mﬁ 0 s;gm a0 ON
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shown i n omer ce environnen orf’s nm
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may al so be payBbkemike @ar ihteshdd t4bluiicd Bete pin@d faftao frEceWebl@ges 0k milhenpoome wilhe
hyperlink reghestonddr. Pen duSmidSBAnchu@ afi Wbt pBecirkcBINQE to ORI RS bRNTHE 58 Wn bund thiPM
the targgg aB&lvloF\% krgg}enper ovi der 70a (e.g. rrerchant) to the source
application provi ET e pub he&)ddrd Lh mthe source a | i cation
provi der 70b to 6‘5’?"’7r ik Seévér 'f‘ N feérgefpe B GET™ I BELP AL I8E6 4
The target apptedtFoRcPetaimyede e Wp'éf”l‘gl“ri‘kd P’@ﬁu‘é%‘ies ey e ot sage
server 10 whérmat fran Yoy frerclpienioniergndftie paiage aest ey taeddides frowiddasd e tptpeke ivrerSem Meton
5.2. Wen therkar get application needs to credit the source application
provi der poi t 3gsendssidgrvappl i cation provider credit to the original page
server together vm p%@pﬁ yper hnk request |1 D The page server uses the 'rJ
hyper hnk request entify the source application, and sends the
credit on to the r EV%?FEH‘F S f°spf°l‘°%{ts‘?“8‘ﬁ° ?@W‘é’? bath ingSSHRSLPHP UL FY {ORANRESHE ce
appl i cati on Ppiegga rapspciongiffse ardyarlagses H:WB@W%W‘#WHSNWW‘E&W&W PYbIkesThe
regi strati oncs@ewsy. Tie heeic havotkhes ton risespondiny. apphcanon provider’s account
827 1t aPl50 noufi eSecledkey APPIrabiGAdisb QRO Wl sGiitent EryptobebhA R heahd RN REBY AET
needs to credifyl AgRrbbifLs wr;;("gw &Lﬁg;lge niesfsaﬁé 18 oM L,ngse [pxeeu@fyg&ha&a QukgaE, credit
to the ori gl nal pagu%h chyrcry?mgrapkgga?so rcEm:d\{vI t asgmnegl crypgﬁr ept'y uses two encr%pglonjkeys Thda 1\90 page

server uses the hype , sends
the credit of™t® “taﬁ"é“‘f‘@‘P’ §\7‘é‘ﬂ? saghd gt gy 'P°6SFF° ?é?‘(\}ék‘s'“% o014 H‘EP“‘W PRPRRE BT nt er
| D. The regi 8ty &viWnoidiesr iy brediitred vHethedicr e Spondicnye pplic ktydt v topindepy
account 804, nfskwee igamdst Dheapifst df banyaaheypIncacnctiewd vhing the pibiictiryad theysagnat enfyibeddeno®d t he
identity of tigunt@haaty. Bpyvd pgaads bad Bcuply@ithad inessagel) Shthbuld @rst Paving kb ExEhandé Ovcreth@y TOF

the identity .Qfeddii mm.:g@seémm i dortalr® Re tgrdgwud%m By o FelRAGkey FREN DESCRI PTI ON
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desi gnat ed b I' ef er enc eyc:ﬁ' ton%a%g can%bl.lsedgo creﬁf ucggng‘m%latﬁé The. hoqde cﬁgnﬁprggeq( can c](eyte zh] of
a plastics g AEVETY YA BT SUE RN kﬁn“‘??’i‘f‘é‘i"?%r““?ﬁﬁd‘é e'f@%edf"“é’r
nmount i ng3Phe c‘tﬁélﬁ'et%ﬂ@ﬁ‘éfht“é‘he Ioiler 9b n Priviipker B8 thseectitnthey prgicdar imesspes Ry tdespeipg e
nmount ed at omeyeadesi G8g of piblvceodisnigige BORsh ahing @erimestagen H 3o aiereyyt iseopedd WG/ | S
secured to t Resssdipd T te@pieRi Wlind R2Bagdtan 1ehH bINOLEShd Hissddd geh M arfd @M@ haslnbl Beeh Sieratl SO Of
nmoul ded pl astigs) and is formed fromsem L~ t ranspar ent material in order

to enable the user tO V l\llgkgy c?y S%traﬁtyuw%rk J’neied-@s to c a \F'ay 0 ﬂ&n@uc %/\4)110 kTys wmcnere\tglgmuzlsng

102. The ,cover I07 |nc
t he end f§8 61“’”f°l‘fé°“h18ﬁ§| ?ﬁ'@‘"’“&@“f “é{?fde“éiicaﬁff B Eﬁ‘ﬂ‘ﬁ'g “H‘B’F‘Esl ‘%ﬁ“‘ﬁ‘@a“\ﬁ’ﬂ"’dw "BYdfEtt s
back from t heataigh ayphgpipates Gorongprapn bioyesn aghilip kep and somepny’ ddepin Bie pregifiegle githority enffenr med
in the wal | s thi @8sor0f :dehtineby kOB hngendt) Becumbniy ad then Eeatsemisgnsl a digRal icgufipmentagide behi nd
the proj ecti P@soPOidiindBetalslid pudtictikll Anybrd &nd) AIKS thb Gertstiid -autDE @A kel theSAhS kel J3the
surroundi Ng aRkisBRGLE MR debdd Rl fiE: S QUG T (1R 10 AROR  erh Rad ECREN e
nmetal end piece 114, including 25 corresponding screw threads 115. The
netal end piece 114 is renovable to enable ink cartridge replacenent. Also
mounted within the cover 107 is a tn-color status LED 116 on a flex PCB
117. The antenna 112 is also nounted on the flex PCB 117. The status LED 1
| 6 is nounted at the top of the pen 101 for good all-around visibility. The
pen can operate both as a nornmal marking ink pen and as a non- nar ki ng
stylus. An ink pen canndge | 18 with nib 719 and a stylus 120 with stylus
n|b 121 are rmunted ~side by S|de W|th| n the hou5| ng 102. Either the ink ~
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Neither ink cartridge 1 18 nib 119 out nor stylus 120 nib 121 out. A second
flex PCH 129, is nounted on an el ectronics chassis 130 which sits within

t he housi nqﬂlOZ The second flex PCB |29 nounts an mfra;l,fégm E%ngél for
providing i PUPEE radiation for protection onto the sur n-Tmage
sensor t32 is provided nounted on the segend flex PCB 129 for receiving
reflected radiation fromthe surface The second flex PCB 129 al so nounts a
radi o frequemngmdbg e qorifcBSuthonty) whte fublic keyded-kaavnRF transrrutter and RF
receiver, and a  YWWooGdnddi2QviroddnPRibilcAtYRHAROFH 4 oD Mt 1O trdae igiGhsgmuk3dd foor
control i ng Qpasy@lch:RseQk sezsme,@&&rem,layﬁegr@mgugsfom: ackpudda (formed from

moul ded clear plas Enl %()llo d§cu¥53{01¥ thﬁ r'e}enr?ce E%XQQ %cure Pgsrr{l)ssnonl 0?91¥0§nat% %%\\Q{Br ar ed

beam ont o_t he surface and recel v S g\esi] ont o g

supply wi Pes "PEEPESHAL Y Kt “6‘6%6‘%?8‘?\‘8 * SRPYHE °b‘§‘88‘6ff8" f°85€°"if>éBheT2"§“t‘6"“
battery cont BEESe 1 $7eRpfEHOAe T AP RIchRge Koy i ceiiftciagmenpe 2PPs: sessipn key

term nal | 38vwdonrireet Bd thegustsithe selyerbeksen key © enayr bt messde8 Fataginsebsibrtkey, wdgimifparcmédve 25 A
three volt Sabiechab@aakd e battery 139 sits within the cambarrel 125 in
contact withgbhe bgidetdrneRBER&ES AN induction char gi ng coil 140 is rmunt ed
Iaggﬂf: t It 22 S-?'(f:]gnge](c:(l%aﬁhdmtmgeepnmiséémﬁ anp%Fof %‘m ue 1gcm{ 1§r9aé trlf%lon anufacturaw]i‘cé%?ri :1Ln3regad

i nfrared phoftdieBWe™ 22PA™F P JEP@Ee PHY gt ‘§"ﬁ’r%‘é‘ﬁé‘h"cﬁr?ﬁDtéﬁ'ép"ElﬁﬁﬂdB‘&‘i“‘i"éf‘“‘@?S
when eit her thhentgrioythapepaper@waty The freond IR fis sqergtratdppciegwhen the@nijtes:s firg eeghstdred pn tygmttvorkg, m
order to enabl e a wWedenmineener:softhetnh@gd wgiefoli ifgung REF in@daubrOn tries sytdugce by
the pen nib ;ubic%mezr: ke o tknsridés e sdozed 10 ThbEne B dXEQLQEl} © lEnetbféhelOhBGER: e gL f T OM

the IR LE@ comer ;ﬁc éééré’illljf a%inlst%ﬁt erté s (cQQtlD ﬁl&QW}Q nerQH;KLE % ag&tstungegétlallmgﬁrthe %SOC ks
123 and 124. R"A tg czgatepanpsxgn a ccm ca!c cogm 1 e nmcr s lec JDdan ul hc s:gn kc storesqhelo8
10 517G g the pen ‘fo d"? iﬂ?‘p

of the housi Ag 'S8 T'ncl udes
aclip 142 fEfF'ﬁi?FI"ﬁ’ﬁFHﬁa“P'}Fé‘“ﬁ‘én |01 to a pocket 6. 2 PEN CO\FI'RO_LER The pen
101 is arranged toThdetres Frpieson Saeer f5es &5 cirgiepeafthonty Br nqtpdge Rfiniery dingsit hag dresy P fecrggr | nk
cartridge ni hfodi®h albyngitmeerifpgyter ideputp.he i nfrared spectrum an area of the
surface po the Vi CividhtaYseOdubstiBs 10 Rblicdiibn, & RERANHSabR :Aetaaﬁgei b @ts@vef L@t hE

nearest | oca ni b
e el 119 f%lfth%m%}t%bhﬁlg% o m@{%&@ﬁa@ﬁ@ tnl ch‘}@b'fa&l’;lnﬁ&%r Egﬂcﬁl d’ﬁl:eraﬁlgr?dog{mel}-t Llﬁhl -

tion tah utilisin ol
121 or 119 {LOENE oAl QL s L% AP G i AR SO LEL LS P
ni b-to-tag di"%’f“ﬁﬁ’&’é W?%Sfﬁ‘é"ebfésr P EE FEFEY FEbTr P O POBSE FvABh ‘°t‘h'é{""’ Haged
tag Uil i si nepblichien thype sperifigd usyr3iBe pagrderaryeripriig sidrdi@e ysihgshepebtisher @ publs gy, optmgghisamte t he
digital Bbk daisgr{codiicedroicdn rresypingddabfsor secunty and packaged for efficient
transm ssion) t 0 t e @&Ml’&datﬂﬂ sc&)&&tcaﬁnréﬂlﬁﬂo Edﬂ@nrﬂ@rkutilo‘ﬁzaildﬂs tb @B 8RR sodong as

101 m)ves out, _ of peuk%l,}rr@ ink data is buffered within the pen 101
(the pen 10l cwcw?ry includes a buffer arranged to store digital ink data
for approxi mately F2" WPHUFESS I HE PN OBt Mot "EHEHe Bt $58 B LA ™8l be
transm t 8@d Iralte@m andfil the petpppe regrupror sephiidfpbd@ Ancipen IRGU Fied idrpnfitstie psrece O detddee x
PCB 129 in thewopen 101. Figure 10 is a block diagram 25 illustrating in
nore detail the arghphe® fdtbh B a hudSer 6QagcGhirkeR) ancCephdier bad now b GibibeLof 343s. RO

shows represgnt alkQ0f ag,fm.et ne raBEﬁeqmcps,MamenJ?ﬁ,s umga%§%m§, her. é,?ezapc& Norinter

}_EDCELI-%; st aztlr%'lr?ﬁestegre%)th%y regdlarlhesxcgllgnge sgsx%n kdys A Qn?'vtirl Or}}en.l.rﬁ'lsnms 1Ht’a.l in tcithedll'n]lcr the glhta.l szr

i ncl udes g cBH‘f’ﬁyifPﬂ’yp‘Ff’g‘s‘??r“ﬁé"é'?g‘ﬁ? Seﬂs‘ifﬁ‘ey Ipsgral inf spgeves HQB‘F‘@%‘“ i“h?’fa’exc hange of dat a
bet ween conponent sAeh sterty @segiohey ferletem prntehit novh 3dexEd bagrinteri pg yrn ek Preemigsian kGl 2 KB
DRAM 148 ar efosdvé@yper ii@dwsl thétled Aype@iDallod avt Dlarglivg ik bor@Ompiy foskssih4 s, n8 wlllfdtganged
to convert tR@odBAdh @FasSic@Maked bkiOmetRgy f Or ce sensor phot odi ode 144 to a

g'eﬁ'sf) ?I ;i gnal . Anwgeg?gﬁco§§§§9{ rs.igp&%fn@.cﬁe Pk er&red[)mmgﬁ%%ypnmgh hiRge
Ao K TP Bt S A DR S R ek e e R, %20

i ncl uded t%” P
and RF reso n3?”&5’!"5"“&%“%"?16%%56?@”1‘3’6‘S E?@Jﬁ‘i’ﬁé ('f’t“@d’e pregten Jhtke apitr 8 fpre 0149 the 38 b h @
control | i ng frretiaddnruatsA’ aogpt pan egstaintpraaiee des ringoat man tdatvahepmorr t@ags from
t he surface wihaepdi@ ghdagen BRSO acdd F2kha¥DEub, @Bichithent ifidi-CB: rgeRs@progghint 0di ode
144, c_ontr_ol S t_he inE(Dﬁlonltaﬁs pualalD,alﬁgcnmaamsaQ&irelhmhﬁﬁ @ﬁ@tﬁ'kgﬁn‘gﬁgcrk@qi Bso
comuni cation via the radi o Vansceiver 153. It is a nedi um performnce
(-40MHz) general - purpose RI SC processor. The processor 145, digital

transcei ver conponents (transceiver controller 153 and baseband circuit
154), image sensor interface 152, flash nenory t47 and 512KB DRAM 148 are
integrated in a stvgle controller ASIC Anal og RF conponents (RF circuit

155 and RF resonators and inductors 156) are provided in the separate RF
chip The image sensor is a 215x215 pixel CCD (such a sensor is produced by

Matsushlta EI ectronl c Corporatl on, and is descnbed in a paper by Itakura, K
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The radi o transcei ver conmuni cates in the unlicensed 900MHz band normal |y
used by cordl ess tel ephones, or alternatively in the unlicensed 2.4GHz

i ndustri al ific and nedical (15M band, and uses f oppi ng
and col li sr%‘%gddé%ctr on to provide interference-free comgucﬁ\gﬁg}g%ﬁ{n an
alternative enbodi nent, the pen incorporages an Infrared Data Associ ation
(I'rDA) interface for short range communi cation with a base station or

net page pri nteeepded 1 the ngipage IBEHEAT SERISHEPIAE AP of PRECHEPUIE IFeF TP 8% rapspaltrenof

ort hogonal atoehgrigmetddr sinkpehie te pemIDtthtee noedvelstrafion-seryal Toa@rve endrdrea goom ky0 1
axis. The acgphhimbfh & ustIh setlily ShaMdinelsddsidrkd W@ $rinr. AR whldmils B co bOBE session
outline. Thekeprneyam&rvmwgin Lepacarg@er qreq,rmér S8 .h@;aam @?.mtrr;auémer@agmcrranb £ the

pen 101 tp sense ron to a al | owi ng
the | ocat] onm't"a gtss ter(x_sz teéi sessmnl(?erto 51 %.P q{ne an stores the sess%on lf(ey afl.}y Imgexed the m%a ID can

then identify an of'egt* s p&f‘ ﬁrérpeefa'erar'wéw pf"lﬁﬁ"“é\"“ﬁf?‘é’f"{ PYF "dﬁ’e‘t e%"(Rr'{“ace
For exanpl e, scispn iehranspifsjddicthe pider.a user tnterface i nput elenent (e.g a command
button), then the Wegabpbnody @aghrel ooastfironeatag i thimmed hik@ndieainod otaher ianput
el enent can thte%ﬁsuk Mn- ownedr pln is g@rﬁﬁdwgdyo ttehsce'd Lb Q@L&t antﬁflll@rﬁﬁlﬂige useTh}ﬂ peﬁ%ﬁrﬁx’al%ﬁ la!trrk an

measur edsgy | sher %‘2&&&% 1EE%‘§!vfpen 1!‘auz§rﬁ’aﬁ gane(} DS % 300 AUEEHQNS 1S

i nt egrat ed V\Ae%l ect 1o tirme [oduce an |nsta t aneouys vel oci t and
bosi Li on. Since t nERERMPETRYBEURA R ER pReney paRe e %%mﬁrm%%’ e
relati ve posPfions within a stroke are cal cul ated Al though posrnon

i ntegration aécunubestr@owmeney s m t he sensed accel eration, accel eroneters
typi cally have hi gime Ih&ﬂﬁ@k)uf&ni] @bnortsaitGielfvdiof tsdobrd@cudbhisalich @Miciak ad c&ibdnO KR netfaee r

whi ch erqgr Sprﬁ@ﬁﬁémul Blcuy tolpin: Szmﬁaléks buf will N TE AR rRE! ATRERRESGRL LN utfonded
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68, it prints net pgae‘?te'd‘ﬁ’k K&m@% T WA WL A aapt ’éxpécd‘gqc'} "”/‘“51”'“*""i\/é*’i"n"'E—f*tOf e i nt
engi nes 602 P& Bredo-Bokpaeesconay Suermass vaeanag Freonh Al Foing i Hengiined: Thetiherratiest wsBl04
passi ng t hr ogl akgpdnezetivasmiank rezien gr fregedd Brodandn §EBreavh¢ficdn wisn ihptezsidvodrdmegtdde s
of a shep0 stopthbriaiR@0tiSdoMng tirddghfiidbhneG@te0r and with full bleed. A multi-DSP
raster image pr oceﬁﬁqrect(sﬁm) maaa%&mzrﬁet PR Ssible Qindn HhiG Redhiy B IR bdlne pRAGhad PAI T
of custom pr‘OQ'Emen%p n%w%le agers expand, dither ané print page |nages to
the dupl exed n I'n me. An integral binding assenbly

applies a strip of Pﬁﬁs Eft”c‘ai d6‘i‘l@°"8f‘f‘é“°ebd§f§‘e"d’f““gé'ﬁg‘ﬂk‘ﬁf“‘l“’ﬁ%"é"dy THERe d"sﬁ'lb‘ldd\ﬁf‘ﬁﬁ' it

t o adhere to!?#ee ghewirduscoryhpisroeniaenrigregeeidoaresi nst it. This creates a
final boB@hd documneskurGidcuddnmbid itally @dmernd agpet df ficomindre kmessnsTha kan oergorsiided thet O
sever al hundigd pleeh Shich T epdrtdWiliny uBSGRERbYmMc hnfor@n GRS R @Gsudn GhOSE
detati bel ow, \MSEnDedQ,%ECLJnQW ar ref er ence to Figur es 62, 63 and 64. Ref err| ng
to Figures 11,
mai n chassi s 606,
As best shomﬁa“rsrr“rsu“aﬂrve 13‘8“““‘?‘%‘”%%5“5"’ 5‘i°'<}‘8‘ﬂ‘ ‘Sr?ljy Yﬂé"o‘i"ah"t’ YT °E‘>’b°7d°‘dﬂ°“°c ﬁ‘é“@%
front upBRr prorct & e wiebashron-conerapEY (@ dreysy thar Fradister BYRBPORINIGS FGEB: e eteiite
nmol di ng 609. véfilirgiof pe@ i benapletbped gitlGB;in ladinckl @ variidaghn igur @Supaamckash owe sf-pleserpaign

nol di ng 610 @adhed @hbkadot) COl Or, texture and finish to make the product nore
appeal | ng to ConsuBHl?neuhIhﬁXvaéﬂngpLoy thQ\I.rs!:r’Q prQ!BErQh Lrbgcute 11ppctrypl9£rapﬁlbs@nsé’\@lle4' mp'lynt er

601 FI gur es viae a nificant © acle 0 casu n me v nlcaxon 1C S a venn zon
A flexi bhg p |°nde gcflﬁrtczbrh o’ al\{vagf'f/e HB%E‘?. gir : paf' Lyrﬁuh% b7 t feray
S

607 to tHB nEPYfePrEigirs of rcur'hr?riaweg“%ﬂr Lpot erférfr’m%rar@meos 6I 3 614) 615
and 616 and é5pushN‘E}tﬂEf‘(9W'fB'17. The LEDs show t hrough the front nol ding and

i ndi cate "on" 613, m'tiehdpagd splstem, G submipe peuserOkttdeliveged Bliablg pdortsthindiers dnd Helrastdi® push
button 617 e'a.rl:h@bdtoﬁneﬂﬁgh ﬂEee;,gvers & uRrefode ﬂnp&shﬁe firQ:Elanfo rtﬁlﬁlﬂ@&lr\leﬂSt ructions,

printer and consu o o Bha Hlisk YiscQfnols, K on
Phe net page netuor k- BT aron Beama Ao tere Soady SRR Ukl b iRRHLES O

the wal | phnt €760 into a clear, plastic, removable collection tray 619
This is discfissed Fﬁmﬁ?ﬁaP@FmngE? bel ow wth specific reference to Figure
64 WO 00l 72129 - SRURETFCHRUNTFOSSEIN(FER wal | pnnter 601 is powered by an
internal | | OVI 220Yhep@iag bystSiipd lhysc@R Bleamitt Thascua Bt sglem EBERE its PYmepl spbs B2,1
that is secUpgds tcth @vald@h by Pbsch@RlaevidEr bhaah 254 hBR&: BMs. fuQUkis 8 GnEMS in the

Pl unged keyhole slot details 622 mthe netal plate 621 allow for four
spigots nounted on the rear of the printer to hook onto the plate The
wal | pnnter 601 is prevented frombeing lifted off by a screw that |ocates
the chassis nmolding 606 to the plate 621 at one position behind the nedia
tray 607. 'rJ Referring to Figures 53, 65 and 66, the side of the
wal | pnnter 601 includes a nodul e bay 624 whi ch accommodat es a network
interface nodul e 625 which allows the punter to be connected to the netpage
netmork and to a Iocal conputer or netmork. The tnterface nodul e 625 can be
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30 to push the paper 604 against a notorized nedia pick-up roller assenbly
626. Flgure 54, shows the conplete assenbly of the replaceable ink
cartridge 627. 1t has bl adders or chanbers for storing fi

adhesi ve 63899 ?d? 9cyan 631, nmagenta 632) yellow 633, bl ac@&%ﬁgﬁé i nfrared
635 inks. The cartridge 627 also containgga mcro air filter 636 in a base
nol ding 637. As shown in Figure 13, the rrucro air filter 636 interfaces
with an air porpesdBYHsrde °H’é‘°'?)‘ﬁ|ﬂ1°E¢Fd°'t7PféP°S(P"Hfﬁ‘é““ssﬁg“gu%l s provides
filtered air to thé $Fhrieldasad @8ching @§erprite v eqmtificierpgtheiy sndofre 1ppied voh paifidatesc| es
into the Menjduiamnglitn plbRagE@ys. WeiceiTicaeaytholy Ogifids h SxdidiEs|r@Birandyerdiinantperat i ng |
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of CWK conLang1 %gpge data consists of 114MB of bi-|evel ,ﬁ@t,@oo}g@gﬁhg

| ossl ess bi "I'evel conpression algorithms on this data is pointless

preci sely because the optinmal dither is ssochastic - i.e. since it 5

i ntroduces hard-to-conpress disorder The two-Ila er conp ressed page i mage
format therefore exPFBFEEtHE™ BPSPTVR 4 PR GeRE" B "Ieb"%’é‘?“”ﬁ%héi?ﬁ?@ﬁdé‘g

i mage conpr essir §hS0ghrdsef pglesiergterdp 63 Quiyh|may e phicgly priseted o5 hompiTHien. fr apprpathe psy’s
conpact enougdfilendse, :stigrmipetos eipitent , and si npl e enough to all ow

strai ghtforward reaine ippiidmon@X¥Adiceseialbids Ehlphge Elgcrlibrvi:dﬁ)ttjmem@ssag&g%ﬁ: 'lthe;?ﬁcs rd-qxlmges
normal [y don'f thprvgeaJt,mewc;fhe,fmpa?hetmwmmmet t&a&e.denmescﬁmeog s 2.SMB (i.e
i mage -~ onl y) wh ’1% ﬁe server lheg?locgtg.%oecun_begtgmsd%ag sgm ll[{ramg? Sldséheeg%\%%iezmptlons m(:luc%ng

text only). The absol U over
i mage) Assunuft§ "3 Y aF pErn 'b‘f’“‘ﬁ"ﬁ‘h&\?‘é"f‘éﬁ‘é“ﬂ’éf@"é‘° “%l‘i'eﬁér e FRES Y 'he aver age
page i mage size is Ithep fpEms e nghRIRIcAT ER ISONTROUt:2ER ARGEHFECGT URE The net page
punter control |l er cwmastesiphatiofn hagdisGibyi EIGK thd dAQmar sOCBSSOthe subSByers'@elected printers via the

factor y- | T@t allelL‘&gpaRrser\fuis an'dm(iamltcainlal.@ glbsets ()A@c @QJdZ@Ja@& the%x@vuP s@T élﬁ'eMu@aQ5ﬁﬁ]ncls
network inte d& ﬁﬁ,?ge Jmecés% mﬁe%%ﬁme xﬁquloﬂl%% rnsm& Jnyee bna (&J@&é&ﬁ.&"‘!&% Ofs;l%p.%rs ql er

753, baseban cl " | nﬁ ilona ors an uctors
75 6) ) dual r aset eI;n e to bo 1 ate the (?rekus¥ po(nﬁsﬁocubgﬁtmc?lgsi is ost é}k ézﬁe sencﬁs[ to é ﬁ di)nﬂygte
controllers 7‘86‘&*"5??&’6“7‘86‘13”5 o SR HE ey © 658 d“a‘HIEF“‘MIVB of DRAM 657, as
illustrated n&Fi gurhyreBank ATHETIGNGRYTPESE | | Ng processor handl es comuni cati on
wi th the 1t work 1% mdretedwinfolimdnGE &ypeiihk@hv @& ot ipaga mFeasss: rJ 101, senses
t he hel p button 617thlCeQ.QJt EIQJSSH ztrb@agc“ﬁﬂa né.lpggt: ﬁ'ﬁrhfl@%@l C ca@J tl?é cﬁ:ﬂ-ﬁmheﬂﬂgst f)e%ggg

and s ync hroni %ﬁg 6(}1 hﬁe ﬂk ldfﬂRf?epﬁle ]7 gjandaanogan&roh {ﬂ; pa&nlge Jlﬁ:cr%%% Ln(-o)\l"s th% li§ 6t o @ﬁ éaen ﬁ'om

consi sts of a nedi um ormance gener al - pur pose N cr opr ocessor

control ling pPoTsLLs P/'g‘tﬁ"com’runl cates with the pent engine controllers 760
ma a hi gh- speed sendfPBHEEBY: "THEPRI 1P "B Iteerst 'errre et Mediiptoedrage
descnpt i 02fs 19 50 Al agretspragreapr bie itie petchs if o ppriessedy ipaged Jib thn sine FEeecThe pmicrtien

engi ne_cont r Obrvds thepPEiE Syn phtitdr Desk, She pagdD pid bliait 1Scatpiug e fafbBGRS tO i ts associ at ed
'VE‘”] etT"i prl nt head{hg‘ig sén)gr 1&&&\1«: p;gé da@npl:lon?]déduﬁe@by t@tpaggmfld d&g'lmp@gﬁa’l :rlB@Eleth@Ut e)

:srrreru??g:’]g)c()ﬁgl erre ﬂqf anﬁral%l cpc? lle%%nksr;u%n ﬁl‘ éle\QI(t Imn 3 1s a?yg»g?n% element§44 tne pagﬁ server the
e b P 6 O St Bt b et B s

transport_an
and the iTk c“aff"faf“i“éfg’é'hﬁﬂl‘gé‘hfpﬂl“f‘gz"l The punter controller's flash menory 658
hol ds t he soft war e Thomegchatehrss e pep O eobign thy&iesramige bskrdD PSPy the Baisramssemell.  as

confi gur at | Onandhadh @locatbdt g&bzi-llﬁun@&piiy}eldnktnﬂuem 2 aitfEhiniak é’hyﬁ:ﬁlzk r&ﬁJesmotlheh\}-'pEfﬁlk %&eﬂ-he
processor 750 daksn if héwn 1R BglrdisThnt &pertok RRSE REME fhe ssarmmefa&pﬁ,g (e A e,l yer
control | er 75§ tglgql pl%?eg F&QQk 194!3509 H‘!Zt'['he7 p§%)serv%'r tr%n !eﬂig I%Qrwr?‘ s:[ee ?5 ﬂ%&ypﬁl}g request ID,

controll , conmponents (RF circult resonators
and i nduc ors ey R B’P'Sg‘f’"ded in a separate RF chip 762. The network

i nterface nodul e 678° prelic¥ighHEPUtRY FPHT L HTEY PELEREDP PRI SPECITF dpic-t 2P ObiBE tor k
connecti on t gledymenfIREL fomypn WefraTiR ddhependf ihedogimapth e pagederveHl0mshonpiggfothy dE&8and

t he 2x256Moi tne15dvBd MDRAME 6B ihd r@uesth S@ge @fvErs thingihehipenijkirdqittc Iengi ne control | ers
760 are provided i nmsepapat serveéx&d@sahypza‘mmaueumecraypn@df.onm%mrkpagmrertt@geme
modul es 6@ acgﬂcb ux.uméll!sef%d pgl@eqtbﬂgrﬁevdrsgplaélgen% rﬂ:@t gest %gﬂlﬁelmﬂgsﬁ&; ez)%‘p(l:rgd o7§1

and opti onal If 0 onputer or network ace e networ k
I nternet interfaces Tnéilide POTS nodens, Hybnd FI bcr - Coax (HFC) cabl e
modems, 15DN nmodemethe BSIE P Hlececssraeniisipnee apd pags & &9, tiamsshe neraliosatee paga B to
next - gener at i tpreri@joh. gddethe corplee plaamm oty @n dapbdsoyed Snallyamdt thppgaksessend togatqudsdpop
(WLL) transcemmers. Local interfaces include | EEE 1284 (parallel pony,

| OBase- T and 100Basge fpefitilafiai@ tmay HRB A0 Agﬁam.?sacc)on 1h BER Dbl drE Mk &)er aNd
vanous emer gl 1&gdeb8%s%§on E&?&W@Fﬂ&!a geen!nthh Jpéll@dgc% 15 al owglpe I nut;a olh ?0%%tabﬁ;59npansac onis

avai |l abl e on e the |ocal network interface can be
used as the nEf' Cc°“‘“'§é¥‘&76‘?°’i<’"ﬁﬁ"“@é’?“f ace. The radi o transceiver 7S3

communi cates m t he Iy Pl SETCFOTMUE ' ah " BRTET pyoutseiett U5y Mot Bibseger sends

t el ephones, Orth &k peeith@tapdake hyperimk shrgplienmn (iTe 641 Belre@srd GHervard US oved not jescthendrild | ¢
and nedical (I1SM band, and uses frequency hopping and colli si on detection
to provide interference-free communication The printer controller
optionally incorporates an Infrared Data Association (IrDA) interface for
receiving data "squirted" from devices such as netpage caneras. In an
alternative enboclinent, the printer uses the IrDA interface for
short-range conmuni cation with suitably conf guyed netpage pens. 7.4.1
RASTERI ZATI ON AND PRI NTI NG As shown in Figure 52, once the main processor
750 has recei ved and venf| ed (at 580) the docurrent 'S page 35 | ayouts and

- o, N - — [E——— L gy ey

Qn
Q
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when the rest of the assembly 673 1s thrust forward This action exposes the glue wheel 681 through the front of the

30 molded housing. Tension springs 685 close the assembly and effectively cap the glue wheel 681 dunng penods of
mactivaty.

As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one vertical edge on the
front side (apart from the first sheet of a document) as 1t 1s transported down into the binding assembly 605. It will be
appreciated that this arrangement applies adhesive to each page dunng pninting so that the paper movement through the

35 printer 1s not interrupted or stopped at a separate gluing station. This increases the printer speed, however, it requires that
the pages move through the printer in “portrail” configuration (that is, in a directton parallel to the long edges). This in
turn requires the paper tray, binding staton and collecuon station to be in portrait configuration This may make the
overall length of the printer too great to conventently fit into areas having hmited space. In these situations, the media
tray, binding station and collection station can be arranged in “landscape” onentauon (short sides parallel to paper

40 movement) to shorten the length of the prnnter However, the glung assembly must still be able to apply glue along the
long side of the pages In this version of wallprinter (not shown), the adhesive 1s applied to the longitudinal edge of each
page with a reciprocating glue strip.

The “portrait” binder assembly 605 1s best shown in Figure 62 It has a metal suppon chassis 686. a sprung

molded binding platen 687 that runs on four traverser rods, a molded angled platen 689 which supports the document 618
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to be exploited to its fullest.
A page layout may contain a muxture of images, graphics and text. Continuous-tone (contone) images and
35 graphics are reproduced using a stochastic dispersed-dot dither Unhke a clustered-dot (or amplitude-modulated) dither, a
dispersed-dot (or frequency-modulated) dither reproduces high spatial frequencies (1.c. image dctail) almost to the hmits
of the dot resolution, while simultaneously reproducing lower spatial frequencies to their full color depth, when spatially
mtegrated by the eye A stochastic dither matrix is carefully designed to be free of objectionable low-frequency patterns
when tiled across the 1mage. As such 1ts size typically exceeds the mimimum si1ze required to support a particular number
40 of intensity levels (e.g. 16x16x8 buts for 257 intensity levels)
Human contrast sensitivity peaks at a spatial frequency of about 3 cycles per degree of visual field and then
falls off loganthmically, decreasing by a factor of 100 beyond about 40 cycles per degree and becoming ymmeasurable

beyond 60 cycles per degree At a normal viewing distance of 12 inches (about 300mm), thas translates roughly to 200-
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} 100/2 2#: & E g ) ~7{)U4ﬂ5267 :ﬁ}(;/éc?g__? eg tone % data has a s ze of 2 MB Ugng lossy confone compression
algorithms such as JPEG (ISO/IEC 190 -1:1994, Informanon technology - Digital compression and coding of

25 continuous-tone still images' Requirements and guidelines, 1994, the contents of which are herein mncorporated by cross-
reference), contone images compress with a ratto up to 10 1 without noticeable loss of quality, giving a compressed page
s1ze of 2.5MB.

At 800 dp, a Letter page of bi-level data has a size of 7MB Coherent data such as text compresses very well,
Using lossless bi-level compression algorithms such as Group 4 Facsimile (ANSI/EIA 538-1988, Facsnmle Coding

30 Schemes and Coding Control Functions for Group 4 Facsimmle Equipment, August 1988, the contents of which are herein
incorporated by cross-reference), ten-point text compresses with a ratio of about 10:1, giving a compressed page size of
0.8MB.

Once dithered, a page of CMYK contone image data consists of 114MB of bi-level data. Using lossless bi-
level compression algorithms on this data 1s pointless precisely because the optimal dither is stochastic - 1.e. since 1t

35 introduces hard-to~compress disorder

The two-layer compressed page 1mage format therefore exploits the relative strengths of lossy JPEG contone
1mage compression and Jossless bi-level text compression The format is compact enough to be storage-efficient, and
simple enough to allow straightforward real-time expansion during printing.

Since text and 1mages normally don’t overlap, the normal worst-case page image size 1s 2.5MB (1.e image

40 only), while the normal best-case page 1mage size 1s 0.8MB (1 e text only). The absolute worst-case page ymage size is
3.3MB (1e text over image) Assumng a quarter of an average page contans images, the average page image size 1§
1.2MB.

7.4 PRINTER CONTROLLER ARCHITECTURE

The netpage prmter controller consists of a controlling processor 750, a factory-installed or field-mstalled
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109% 8" f &' ) Fl&#q_@m/(f}@@f cgple( ryoden& lga_]ﬁ% ens{ L(x)no_dems satellite transceivers, current and next-generation

i TH#1098" & ( $enMaRIRerBohd akdisers end Wil local Toop) OUB ' tr&isciyers] 1§l 111t@ReTinclude IEEE 1284 (paralle]
port), 10Base-T and 100Base-T Ethermet, USB and USB 20, IEEE 1394 (Firewire), and vanous emerging home

25 networking interfaces. If an Internet connection 1s available on the local network, then the local network interface can be
used as the netpage network interface.

The radio transceiver 753 commumnicates in the unlicensed 900MHz band normally used by cordless
telephones, or alternatively n the unlicensed 2.4GHz industnal, scientific and medical (ISM) band, and uses frequency
hopping and collision detection to provide mnterference-free communication

30 The printer controller optionally incorporates an Infrared Data Association (IrDA) interface for receiving data
“squirted” from devices such as netpage cameras. In an alternative embodiment, the printer uses the IrDA interface for
short-range communication with suitably configured netpage pens.

7.4.1 RASTERIZATION AND PRINTING

As shown in Figure 52, once the main processor 750 has received and venfied (at 550) the document’s page

35 layouts and page objects into memory 657 (at 551), it runs the appropriate RIP software on the DSPs 757

The DSPs 757 rasterize (at 552) each page description and compress (at 553) the rastenzed page image. The
main processor stores each compressed page 1mage in memory 657 (at 554) The simplest way to load-balance multiple
DSPs 1s to let each DSP rasterize a separate page. The DSPs can always be kept busy since an arbitrary number of
rasterized pages can, in general, be stored in memory. This strategy only leads to potentially poor DSP utilization when

40 rasterizing short documents

Watermark regions 1n the page description are rastenzed to a contone-resolution bi-level bitmap which 1s

losslessly compressed to negligtble size and which forms part of the compressed page image.

The infrared (IR) layer of the printed page contains coded netpage tags at a density of about six per inch
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X10% 2#° & ) (at 765) the bi-level black layer over the resulting bi-level CMYK layer. The resultant bi-level CMYK+IR dot data 1s
buffered and formatted (at 767) for pnnting on the Memjet™ pninthead 350 via a set of line buffers. Most of these line
25 buffers are stored in the off-chip DRAM The final stage prints the six channels of bi-level dot data (including fixative) to
the Memyet™ printhead 350 via the printhead interface 768.
When several pnnt engine controllers 760 are used 1n umson, such as in a duplexed configuration, they are
synchronized via a shared line sync signal 770. Only one print engine 760. selected via the external master/slave pin 771,
generates the Iine sync signal 770 onto the shared hine
30 The print engme controller 760 contains a low-speed processor 772 for synchronizing the page expansion and
rendenng pipeline, configuring the printhead 350 via a low-speed senal bus 773, and controlling the stepper motors 675,
676
In the 8%5” verstons of the netpage printer, the two print engines each prints 30 Letter pages per muinute along
the long dimension of the page (11”), giving a hne rate of 8 8 kHz at 1600 dpi In the 12" versions of the netpage printer,
35 the two print engines each prints 45 Letter pages per minute along the short dimension of the page (8%2"), giving a line
rate of 10.2 kHz These line rates are well within the operating frequency of the Memjet™ pninthead, which in the current
design exceeds 30 kHz.
8 TRAVELPRINTER
The travelpnnter 500 1s a small, hghtweight, versatle and completely portable netpage printer (see Figures
40 69 to 73) It has in-built mobile network communication hardware and software, allowing 1t to download documents
anywhere. The travelpninter also has communzcations ports for computer interface printing when required
The pninter consists of a front and rear molding with a chassis to accommodate the major components

ncluding a lithium battery 504 and an 8%" duplexed print engine 554 containing two Memyet™ pnintheads 350
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X10% 2# & ( )]:e;teppages or 100 A5 pages. It1s protected from forgeries by an authentication chip.
A motorized guillotine assembly cuts the continuous media between the printroll and the print engine.
Motonzed spike wheels 546 eject the finished print out of the unut. A flex PCB 526 runs from the main PCB 535 to a
5 segment LCD 508 and two push buttons 506,510. The main PCB 535 contains an on-board battery 518, printer controller
chip 656, 32MB DRAM 657, flash memory 658, pnint engine controller chips 760, RF chip 762, cellular network
controller chip 751, and various discrete components. The LCD shows signal strength, any errors, battery and number of
pages left in the printroll
The on/connect button 506 allows the user to switch the printer on, and, if the printer 1s already on, to
10 explicitly connect the travelprinter to the netpage network. When the printer connects, any input from a netpage pen
which is buffered in the printer is transmutted to the network and corresponding pages are automatically received and
printed The disconnect/off button 510 allows the user to disconnect the printer from the network, and, if the printer is
already disconnected, to switch the printer off.
In an alternative embodiment the travelprinter automatically connects to the netpage network when it is
15 switched on, relying on the efficiencies of a packet-switched third-generation mobile protocol.
A USB mnterface 752 1s provided on the side of the printer, along with DC 3V mput, allowing the printer to
be locally connected to a computer for local pnnting
The duplexed print engme 554 15 descnbed in detail in co-pending US Patent Apphcation Number
09/458,785 “A Duplex Inkjet Printing System”, the disclosure of which s herein incorporated by cross-reference.
20 The printroll 516 is described 1n detail in co-pending US Patent Application Number 09/112,783 “Ink and
Media Cartridge with Axial Ink Chambers”, the disclosure of which is herein incorporated by cross-reference.
CONCLUSION
The present invention has been described with reference to 2 preferred embodiment and number of specific
alternative embodiments. However, it will be appreciated by those skilled 1n the relevant fields that a2 number of other
25 embodiments, diffenng from those specifically described, will also fall within the spmt and scope of the present
invention. Accordingly, 1t will be understood that the mvention 1s not intended to be ltmited to the specific embodiments
described 1n the present specification, including documents incorporated by cross-reference as appropnate. The scope of

the mvention 1s only limited by the attached claims
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A prter according to claim 4]l wherein when represenfing one of the possible values, the tag elements
absorb, reflect or fluoresce electromagnetic radiation of a predeterruned wavelength or range of wavelengths to a
predetermined greater or lesser extent than the second surface
15 44, A prnter according to claim 41, wherein the possible values of the lag elements are defined by different
rclative absorption, reflection or fluorescence of electromagnetic radiation of a predetermined wavelength or range of
wavelengths.
45. A printer according to claim 41, wherein the tags arc not substanliaily visible to an average unaided human
eye under daylight or ambient hghung conditions.
20 46. A printer according to claim 41, wherein the tags are slightly visible to an average unaided human eye under
dayhight or ambient lighting conditions
47. A printer according to claim 38, wherein the tags are visible to an average unaided human eye under daylight
or ambient lighting conditions.
48 A printer according to claim 13, wherein the first identity data is represented n a format incorporating
25 redundancy of information.
49 A prnter according to clam 13, wherein the second identity data 1s represented in a format incorporating
redundancy of information.
50. A printer according to claim 49, wherein the pnnter 1s an ink printer.
5t A pnnter according to claim 50, wherein the tags arc printed using nk that is absorbent or reflective 1n the
30 ultraviolet spectrum or the infrared spectrum.
52. A printer according to claim 51, wherein the pnnter includes a separate ink channel for pninting the tags.
53 A pnnter according to clarm 50, wherein the printer i1s configured to print the second coded data and

additional information substantially simultaneously onto the second surface.



