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SYSTEM FOR NAVI GATI NG A DI RECTORY 5 FI ELD OF | NVENTI ON The
invention relates generally to nethods, systenms and apparatus for
interacting with conputers by neans'of printed matter and sensing devices.

Mor e particularl odlrector naV| ation utilizing
such net hods, E+ﬁ8§n@¥§§y§%26ﬁrﬁévi%'@”ﬁ /PIR gn devel oped
primarily to aI I ow a large nunber of distributed users to interact with 10
net wor ked i nformation via pri nfﬁ% r.and to obtain interactive printed
matter on demand vi a hi gh-spee EH"BBI or printers. Al though the
vention wili™ F'&F'{jé‘?"i?"‘lﬂ@'a&é@wﬁ"b@dwﬁ% eysiimsyind dpparaafs € aneeting @it dinBitesde. i t
| 1 bEcaagRspentsd atschnd fasing Gebiess. Mose@artidulily. ihSinvaiion Jeiatdd 1§ ORctdrOnaiSRiol Wiidiien f i €1 d.
CO- PENpktidds, Aaahslammagus 1 20 25 Jt) 35 40 Various nethods. systems and
apparatus rel vention are disclosed in the foll ow ng
copendj ng _a {)ﬁ@% E:ng?tq ?‘%ﬁ’? bfu% dgém‘b p'f'??é{;é‘bgw 8 4rEC nberpl distebresd vgsrs 9 st Mk ent
i nvent 1ON"ST IHAMRAR B REnss maficr ﬁ‘df%fémwe@vem Pringsp Inptsedni domend REREAYEO hO@HES,
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PCT/ AUOO/ 00BEHAUOBeEs APERY USSP, PATCE/OAIBTY wmo/ommmmmmm
PCT/ AUUQ! 00BGIBAUIPGIBL ARG DAG0SSS, PARGTL0AREY, K2010/00R53 T SRS 7
PCT/ AU00/ 00b&Zaudteasha MO0 1 0575,
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PCT/ AUOO/ 00

PCT/ AUOO/ 005&5 g%é PCT. IA(AHL@@?%OP&%U @#@%’d&(}% 05???5 SGIAYHEYE co- pendi ng
appl i cat i ons R P o F B QS 2 RET (i UR0/ 9563 RO EALIO0/ Q95 6 r REFTEARI00/BISEIKGROUND Paper
is widely u%fé”d‘\l{OWOQ;f:7sleouw&srr@crmmmoa@mammms7oﬁrmmwdoasmlf or mation is

Rdsi er to reEwAUbEI7 PFTINUORG0E B PR ASIb/@Y RS R LB/ m&ﬁ}uo%d
Hand- dr awi nﬂ:mwmm%ﬁ%ﬁoa&Sﬁfgcg}‘A%0(960?‘/%tP%E{Aé]g%?ﬁs%:gggjroo/ ! e55| on than

i nput vi a apccrpAr{ggoo 13:1‘?/ run on
batteries, caf P&l ’WO%(?OF3@*]1“1”‘1”@‘?49")‘“%@‘-’?%9@3&HCW%@/@%m cof fee
spills, anquTé‘\L\S@!90t5%¥bir<§/Aé)ntwowos>§meo/®s91@¢mmeo/qnsmj ACTAlU0GToshAS nany

advant ages RorevUot/goagh RGTINBd/008 LT ARBGRS 7R AUGH0 (f@rbcr}: [OgRB CQasUmer” s
poi nt of VigWadohfe9fsmati on is available on denan for mati on can be

navi gat ed vja h}/ ertext links. searched and automatically personali zed.
RECTI Fl ED s":hégsf glm Il-:hcsg ﬂ-pendmg applications are incorporated herein by cross-reference.

BACKGROUND

Paper is widely used to display and record information. Printed information is easicr to read than information

35 displayed on a computer screen. Hand-drawing and handwriting afford greater richness of expression than input via a
computer keyboard and mouse. Moreover, paper doesn’t run on batteries, can be read in bright light, more robustly
accepts coffee spills, and is portable and disposable.

Online publication has many édvantagcs over traditional paper-based publication. From a consumer's point
of view, information is available on demand, information can be navigated via hypertext links. searched and automatically

40 personalized.
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wo 0ol 7iwagorfie; 1@ 2 4 NOU 2003 PC'T/ AUOO/ 00527 From the publisher' g ipkiVni003
of view) the costs of printing and physical distribution ABPY/RES2 Mt ed,
and the publication becones nore attractive to the advertisers who pay for
it because it can be targeted to speti-fic -denographics and linked to
product sites. Online publication also has di sadvantages. Conputer screens
are inferior Eo paper. At the same quality as a nmgazi ne page, an SVGA
conput er scr eeRMJICPHPISIFES R9ifF §f vishothe costs dfipfintite ands physice Hisirindtion aratlimded, Batufa CRTS
and LCHEPlirgtigebepanicghdrnessivantheadmtisea o Ry B 1365 i Ak thrfgeetld & erXiﬁMﬁ&mgﬂgi ent

| i ght iasd Ipked @ Godudtdiied. € | Nk ON paper) being reflective rather than em ssive,
i 6 both brighg [R.IN ient light. ' 1 ~ OBJECT It is an object of
the inyention ?lgpglgﬁ Florrl'eals%h v%an?vﬁ'aaé?' %T“%TSVfW'EW&‘ﬁB“’ riepen A fhefere gralini R, to
facilitate gubel SYCARCPRteRIcrRe ISpiETlY fRes £6if 39 much information BolNOUT2ADBCDSs have

PCT/ AUBTENEIERS 27 oA pblems)Vaeularld whenRmbien M@ls iang, WIRE MR AR0kL beire reBOTe SASY

onl i ne then engssive IsypotN BrighGid shin ¥htRendigR! | Nt €d document. SUMVARY OF | NVENTI ON I n
accordance with the invention) there is provided a nmethod to enable a user
tq@9 navigate a directory utilizing a ~. formprinted onto at |east one
surface, the formincluding a |ist &BJ8¢Tectory entries corresponding to at
| east 5 one nlbHen oficcood tie ind@Nonaé cdmbife AliwhR6s 9P phec@ B ofhe ihf%ﬁnﬁ&on,qg‘ﬁciﬁitmﬂcﬁ‘mi ve
el ement of the form which enables a user to indicate a request for turther
directory inforrmation, the at | east one surface having coded data
indicative of an identity of the formand of the at |east one interactive
el emrent of the form the nmethod including the steps of: providing a user
with the form receiving, in a conputer system indicating data froma
sensing device, the indicating data indicative of both an identity of the
formand a position of the sensing device relative to the form the sensing
devi ce, when placed operatively relative to the form generating the

i ndi cating data based at |east partially on sensing at |east sonme of the
coded data in the vicinity of the position; and identifying, in the
conputer systemand fromthe indicating data, interaction of the sensing
device with the at |east one interactive element, and ~ 5 providing the
‘user with another formprinted on at |east one further surface) said

anot her formincluding said further directory information. The net hod may
further include receiving, in the conputer system novenent data regarding
novenment of the sensing device relative to the docunent, with the sensing
device preferably sensing its novenent relative to the. docunent using at

| east some of the coded data, and identifying the request in the 20 .
conputer systemfromthe novenent being at |east partially within a zone
associated wth the interactive elenent. In another formthe invention
provi des a nethod to enable a user to navigate a directory utilizing a form
printed onto at | east one surface, the formincluding a list of directory
entries corresponding to at |east one node of an index of the directory and
at | east one interactive elenent of the formwhich enables a user to
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: - 24 NOV 20
25 indicate a request for further directory information, the EGTA‘AaIdeo/ogyg g2 s

coded dat™™RdV@atii ve of the at |east one interactive el Reesived 2 Marsy

i ncluding the steps of providing a user with the form receiving, in a
conput er system data from a sensing device regarding said at | east one
interactive elenment and regardi ng noverent of the sensing device relative
to the fqf sensi ng 30.devi ce, when noved relative to the form

gener at i ngﬁ%ﬂ%&grﬁﬁrﬁ%g@wm V@ appateddoqugentt one i nteractive el ement using
at | east sone of the coded data and substantially sinultaneously generating
the data regarding its own novebWBMAREDRINVENTIONt he form interpreting) in
t he conpdtanorwsdﬁmmﬁﬁieﬁliomﬁllp‘;} & ensi,ng device as..it relates to
sai d at - lgast one inperactive el e%rvé%%,a i ﬁeﬁl i ﬁ%’gscrg%lfaé'g%{fa?’%’é‘QV“ﬂPﬁé“ga
interactive ePerre_nt, ah e Afiefdpieyoan ingtyding g Lipt.of directorg eafrigyCRire®O@ng to at least

PCT Aupoawvmcrofmpm]g}rzbf the Weptory ahd Reasiné aibradiee UG oAATdmr hidhefitl.Ch 19, e

user Wit ihdaneh Refesd oy . .on at | east one further surface) sal
anot her form | fhgl udi nfmhg{'ﬁ“g&‘?g'rnﬁ’ ear%mhlth‘r:gtictaﬂt"vsf“?ﬁcb?"l’fﬁgf‘ﬂmdaF‘r’ Blwfon t he
further HFPEET SEyormipdehiistat least dnpintepactive clemdni of the Gfrmatt mdtie8 iRk EHROQEF AT t O
at | east one ' furtherd. node of the index and) for exanple) interacting with
the at |east one uSer“i"atBraihtedom ement 5 corresponds to an operation of
nmoving to one of,j.a;g‘ch(,ﬂi QRLevious, ngﬁd .or last node in the index. Most
prggerably) the furtherdi rectof ! idyhireraa spsingdeviceothe indigasinpilate si ded
page. Al t er natfigaivgof bpthan identitytob the 6 e positioh ot seming @vick RAakivelS the dorkni &d  OF

further nodessensingldadicellivied pla&l ¥per iy relatve B e 1, Yenerkldh G5 8GLLNT gy L h L he at
| east one Usefeas%&hﬁhf?‘&;‘i ve el ement GOTTes on%%’%(egcr%e{lﬁég‘ﬁ'e"%ﬁftf"gﬁa%%“ﬁlﬁé of

noving to one of @ Parent e & goms ot theerded fisidn the viginie of thelogitiolamd or anot her

el ement may instea ol i tionall e ysed. to facilitate searching of
the directory, ! Tﬁlgm%?gh@gg g?"é%uecf%’(%f“&}l"f’%ﬂ‘ﬂ’dé‘g‘cﬂ‘é‘? ARge- infrercuen e s senslessi ce t o
sel ect an i ndieVicgti the:q4 fepsy oneriptargstive elegient, ahhe sel ection being identified in

t hgsconputer systemtao facilitate printing of details of the corresponding
i ndex node or direlforYe ‘g‘b‘fs%’d’f“.h apofher farmepsintgd ontahleasten Sirthe setéavd, sxid dnadbrudes an
i denti fi cati oamtisdedingseid fufthe direotory iffadmhdogul ar user and the 15 net hod

i ncl udes nonitoring use of the sensing device in the conputer system The
met hod may f utemEhod F fureher ipaidnitekaigngt in ehe cothirprernBiténd MoQsed datdkdp@@Rg Of a )
sur f ace-refnat ofgheStdsig BdHce reBo ML 3 LAR) Rrinting the
coded daf@efll: %Q@Yew%f ace  With thgc%gﬁggﬁd[g%sﬁ%’?&‘%ﬁﬁhﬁ@éf'ﬁ& s :
substantial Iy i nvicsT i &CHRent 5iae gileastisemae of the eaded fafe. apg idpnsifyirtsi the requies intist hod

i el udeSOPRtARYiicAdrom thegnavirasnetiping at leatt@artalgl wthin § Be REdcRle@ Fid@E iR RLve t he 20
docunentelebeitng retri evable using the identity data as contained in the

. coded data. In another aspect, these is provided a systemfor enabling

navi gation ofin soderfeet b iyvebtion lplofiiQ nfRthbdb BABk b L8 n QiR 2 Blrecl ERS i, 20E

sur f ace forhi&nk P54 4; Q?cs't%'.g's@r% a list of directory entries COFr ponﬂ% ng to at
I'east one node of an 1 Ndex or M fEm giclding adisief dirrqroryentrigspamrespanding taeteaset | ve

el a%errent OB " 2p ren afkie diccoryaid @ feadoneseractis et 6Bhefodn wREH @ esfaQer foHT t her
didg2ect otindichtah exgiiesd forinthet diRciétl in face having coded dat

i ndi cat g, 8fe @251 denti.t f,ﬁ"gﬁ{é’"'%r@‘h‘f‘%ﬁ"a% coged g ph NEEGd ‘g‘h”éﬁas‘ one
interactive el ensnt o tH&Pgirgite tepeolyst em i ncl udi ng 4 conputer system

whi ch: causes the fQof,6Q.Dg Proyi ded to the user; receives indicating data

froma sensing devi ce, thenl'"rtlcfl[l%g?’?‘ng data indicative of both an identity

of. the form and arQesindii ensi.ng device relative to the form the
30 sensing deyice. yhen 'g{ké’g‘ ﬁér%%g&a{llﬁ\;rg \ SFRIE e’l"\?"e"’%aé‘i"fglfé‘dfab‘f’ﬁ°‘ﬁener ating
tgg i ndi cat i né RS HEY aef regarding sovemsatiof thadehyngdevigensivay tatfole &b kensioge  Of

t K¢ coded datderiderwhehmonsil edafivery the forrh, YeneRBSH thd A rea@fly Jsagiﬁamcl}l]sft biigSherhdiQUN t hE
i ndi cating dat@ens ds g{l@agtt's' an f?% t%g sensi ng device Wth the at f'éast one
interactive el err_en_%]‘% and 35 PP dat agd suhSapaliyisimyltaneeysly eenefapagthafelant ed on
at | east one"fHfipgisovs mofeamsat relgiat o tafemher form i ncl udi ng sai d further

directory information. .
Interpreting, in the computer System, said movement of the sensing device as it relates to

said at least one interactive element, identifying said at least one interactive element, and
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WO -1 Reemnzedo2? March 2001 -3a The conputer systemis f?éc%fv%ﬁ 00/00527
adapted to receive novenent data regardi ng novenent of the sensi akrh@901
relative to the docunent, and interpret said novenent of the sensing device
as it relates to said at |east one el ejrent. More preferably, the sensing
device senses its own nopvenent relative to the docunent using the coded
data. 5 In another Piting e uservitharitenfops pinicd @sat Rassyte hietirtsorfR0 a0 SogeSEr 10
navi gate a di r fooh dehidibg daidifdihelQiredPihnRlidnt €d onto at | east one surface,
the formincluding a list of directory entries corresponding to at | east
one node of an Predkesblyothe funtber dirdc@eyt iRfodnaddAGnciiliesla GRSk e | jve el ement
of the fofufkertbéd o BRIRS o, Y5 L atQ ;0] Cat e a requrfearg:tg cér}l@rﬁﬁﬁﬁﬂﬁéﬁml one
diregtory information, the at | BESTE SNtk ¥ilic Be RaleH Pe dere dnteragtiye clement
i ndi Cat i Ve OF 1RH4° &t onersion ofgpaying he ereant aifire pedvienenéxt of e BYS tnaRe indsd, UGhRY A
conput er Bsferaldynthetfirtbr directdtpidfoRmatibd ¥ prntd 0 § Subiesifl Ag'c_ded to the user;
recei ves indi Ca%t&ﬂau’d&%%cf om?. sensi ng device relg rding said at | east one
interactive el enent and Tegaluffglorobiematinn igfudesireliss of Birthey nddosiit therdibadry ve
to the fdPde- Prrterableringracingiwit theat lewn ee uspiRElctve berhdnV@rrbsBordh B ah 8pedtion of one
gener at i ng niohig itd) BheCatlal dati@; l ret.s said nmovenent of the sensing
devjge asadj“%l nr;@l j’%t"és t ?%gfgﬁlgt?r Il%ég‘%&%g‘c M98 r £ POt Bl may dnstepsh 0Ui des
the user W thH-angt fiet fasitiaie sarchipgef tisdirestonyt east one further surface) said
anot her f or m i nEheumtithod pefaiably indlddd @ingMic's@i5ihPeVicd tGEeﬁU&[Q?xﬁJd%ual'?:Ergyf gAYy, the
further quest oding idAiRLTR Ik Rk duflC] u[desdta,l st _of entries correspondrngsto
at least ope 20 further node of -t Ne-T Rastaqpyintingqf dptaits - he)copresaonting irddex
di r ect or yI55F BFEIBK s printed on a doubl e-sided page. Alternatively, the
further direct ofryfedablf,akiensBising devidd GlcMEBE Sn RedifiSiti i nodes in the
di r1eCt Or Ynethbdlin¥MeE org&g% e el ement may b‘gég%"g%?:%%% q{;,matpﬁ’g%u?]af U?fbé’%é{‘? on
of noving to one of a parent . cCHPTEFeYre f Yoemayesyssm- t he i ndex. The or
anot her el ement Thieetiof say dfeirther inglddi printupatht yafdv@atias S0 GI Aated oM Qn@ccstﬁ%@
f unct i onstwtuRbanli AgrefeiablAta€ ths QhC hd1Gri e directory. Preferably, the
docunent xieflpa'bfg‘geelﬁ cgdeg dat a%?ﬁ%%‘%%{lﬁ{%tﬂ%f“%ﬁ ltaé’ﬁt‘?("t yrtjécfe. PHB thyrodstedta and
of the af least Oha iy gusibldn the vishlapectime syst em may i ncl ude one or both
of the sensor dineferttite thr meh@r incildee r&ﬂlﬁﬂgem@{eeibﬁr@wr&' of Wt &ﬁgcdid%‘ﬁ&nlijegte Shel he
the

Se@fi Ng BRUhGLLE (832 R}E el ect an individual entry in ocunent
and the conpu e?%lé%s% em i___,Isn_"g‘FEdg'HEeégtasbmgté'ﬂ"ﬂ"B‘@T‘%ﬁ’fj‘fdéja'éf t he correspondi ng

i ndex node or THA"PBELBFS: tsts ierevided a syivem fir prabliag ndvigntigiof adiletigry uliiingSEHE NY :
devi ce nerjntadootb adesame kutasef thd foeahdlRihe § G 6r | & pticul ar user to
al | ow t hgsde OFFR B! of%%kﬁ;@r} 0 oni tor the udzr%%g# In%r &Sééog%%g%%ﬁné t‘(’]lae[\lllleiz’lf:é’f”c The
sensing devi ce preferably 21"S & T NG BEractxe shrgertiohle form whictpeaables-a-user EE~

! ~§£J |, tneicate a reqye fpr urthergiretory. iffornBtionRGETH: RhdDEHe DB ZTha RECRUMM 1 2 Ve GRa2 001 2
4 2 0@tithtoe the Fdri bl of thS addé8T6d i y rint the coded data on,
demand) and preferably at the g‘gﬁﬁe@&%{ﬁvﬁ%&%@’ggf%T‘nﬁs’fS?%é’“ i%ent on the

sur f ace- def i n# epppetersyednuwtech: Wi t h t he coded data preferably being
substantially invisible in the visible spectrum The system preferably

i ncl udes a dat abasg&ufepthe fogr fvibagrozideded thé @wrabl e record of _each docunent 5
gener ated, each docunent bei ‘ng_ retrievable by using its ‘i-dentity) as
included in its coded d%tsives indicating data from a sensing device, the indicating data indicative of

both an identity of the form and a position of the sensing device relative to the form, the

~n~f=.i~1)iw~ SHy jIrE ~riaEl 2 4 NOU 2003 PCT/ AUOO/ 00527&% 4 NOV 7003

30 . . o
sensing device, when placed operatively relative to the form, generating the indicating data
based at least partially on sensing at least some of the coded data in the vicinity of the
position, and
identifies, from the indicating data, interaction of the sensing device with the at
least one interactive element, and .
35

provides the user with another form printed on at least one further surface, said

another form including said further directory information.
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The additional pages caused to be print ed'by t he met hod and SY?th\Ug)élgg\ézzgna

pr ef er abl weaomclvgle; coded data indicative of at | east one

conprising an identity and the formand the identity of tgieec%ﬁ?%rgg%%\%zom
clement. . BRI EF DESCRI PTI ON OF DRAW NGS 10 Preferred and ot her enbodi ments
of the invention will now be described). by way of non-limting exanple
only, with reference to the acconpanying drawings) in which: Figure 1 is a
schematic of a thigcomivier $ysems ivippldbiyadered & @IV bvepkit e bt P AGRMBAGS b S
onl i ne pagesikeBaGEd adivas thddodithelt, amd i | CorflSW Of Ja. interaction

bet ween aatqﬁggt%%t S rﬁen) a net pag[e%gﬁfrq‘?%sa,%g%‘l{n%g\g{hé Sﬁ"ﬁﬁédggf\z}séffcgﬁﬁﬁ sajd

net page appli Cai T on g Qe preterpbly.theensiar devicy penses itseavmanonenteot teledveitote décumet page
servers awthgpeicedeédsa.i nt er connected via a network; Figure 4, is a schematic
vi ewsof a hi ghgl ur.e of . rinted netpage and its online page
descri pti 5%”; Ei aﬁt}rﬁ%l‘ f5°§+ g‘ gg“'ﬁ"g‘r{’ "{}'l‘dgswﬁﬁ%w Fﬂjﬁéa @P’ﬂﬂ&’t".l&?‘éa girecoristisegge t ag;
Fi gure 6 Y8 B{nfsE Qo 95 leas cshwiiicaghedormaichiinpmlishif girdoetywaeins carrsspdnddf; tdtdRast ags
shown i n dre getieef dn imjasl oftheldiredidly Ml atMda@WnddhteReiVEhRADE RS SRS Wi ASNiGSed- 0 the
f or m of ain&&tﬁﬁ&@cg?ﬁ”' Od,F| gur,e 7 is a flowhart o?‘_a tag I mage processing
and decodi ng al gori thm ErGaPE iEomaton. tsat legsinne supfacerving ceed datniadiprigeofgen and
its associt kisteretinigractiupelimeny, the gheh infludtigew cone; Figure 9 is a perspective
exp Qded vi ew of “tHe net page pen shown in Figure 8; Figure 10 is a .
schemati c bl ocKBPUYSEAMOThICA: pen control ler for the netpage pen shown in
Figures 8 and 9; Fisgure lé is a perspective view of a wall-nounted

net page. pri nter; 257Fiyls 8o bf mrovided lotheiusss: ¢ hr ough the | ength of the

net page printer of Ei e.11. Figure 12a is an enlarged portign of Figure
'12 showi ng a secti o‘Jrc:]éeo J'ﬁ%‘é&%dg‘f’g‘?('gas"ﬁ?"i‘gﬁfv“ﬁﬁﬁf“’ﬁ@%s '°@Pen§ iRfgrecaiye edesnsainb| y;
Figure 13 is dYseasdipemeveneanpidie sinbiag derike relaivt foitthgerm, theensingideviaNeheg ldeeapat hs,
and print engiraas/ccbf:h&tb;al,E@&r&&?&xcﬂxﬁkm\@&at@f Figures 11 and 12; 30 Figure 14
is schematic bl ock diagramof a printer controller for the netpage

priter shown in Fiigewes sddmaveslend &;the Jerbihg detice it frolates tosaid aViMsFonk infelizive~C~

Wo 00N2i 9Z -4 Rméne NG 2003 PCT/ AUOO/ 00527 Figure 15 is a schematic bl ock

di agram of dupl exed print engine controllers and Menj et TM pri nt heads

associ at ed Wi th the pri NkiscbRsE Al SouShM bl £l UL Eord o OIS 26 1 2

schemati ¢ .bl ogk di agram of the print engine controller s I'n Ehgures 14
and 15; Fi gurgm’ihfr fl%gn 5‘%‘2‘?@%&?&7@‘r"\‘ii°@’\)\i‘%€ﬂ“a‘£’"si ngl e Menj et M printing
el ement . .as used.d My i@l exappl e, . the netpage printer of Figures 10 to 12;
Fi giye 18 +1s a _pers p)‘é'él% iﬂ\l/rgmv({lrrgcvt\?r_%F’¥°5“_a§'ﬁ'h‘_|"$"dg%fr'lfs"‘Eff”“‘élﬁs cav?sagf\%@s tOMS 17 £TRM]
printing & Erhert o the-ingexr MasOprferakly, Sler fumtsr difectp rigpeatdnve pitit@Ven 4 ddusit&iadd Ng
t he oper atgeng cycle of the Menjet TM printing el enent shown in Figure 13;
Figure 20 is aiggrrns[%eepttihvp Vi gw of a short segnent of a pagew dth MenjetTM
printhead: Figdre 21 Ps"a Sthafsrrdrmaiondtcludes sdisyof frierqiofss dmytha direcPng i e 22
i s a sch¥hish e be domest mey Yomisndiad vathas SpeehtiGOIT aidVind o GHS & addrehtSchild SGHATBAd ¢
view of af pemded ame &iaddleAlkmdl a5 Sscad of §ddﬂior§aﬁhgrm't LG gi ew of & funct

. ) . y be associated with a search function to
ap@I5| cat kagintat(t::lsga%%inglo&ﬁg déilrrpctory. l

Preferably, the document includes coded data indicative of an identity of the document and of the
at least one interactive element. i

The system may include one or both of the sensor and the printer.

The system preferably further includes the sensing device being adapted to select an individual
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entry in the document and the computer system is arranged to send details of the corresponding index node or
directory object to the printer for printing.

The sensing device may include an identification code specific to a particular user to allow the

computer system to monitor the use of the sensing device. The sensing device preferably also includes a
marking nib.
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Figure 25 is a schematic view of a docurment and page descri pti oRCIVAE®0/00527
di agram 'NPAG2Fwgure 26 is a schematic view of a docunent 18422 March 2001
ownership class diagram Figure 27 is a schematic view of a termn nal L NOV 2003
el enent specialization class diagram Figure 28 is a schematic view 3f %\U
static el enent specialization class digagram Figure 29 is a schematic view
of a hyperlink eJ{eme_nt class diagram Figure 30 is a schematic view of a
hyper | i nk el ementPe5REY is prefesably amangqdda pring the grdadiatainglemend 3ihd pefeably G @EBmiC

vi ew of a timgperdrintrgede @obEnt Gh AR suthRUERHHe LY Cvicd Ahd b view of
a form cl aasufliAghalbe HEure, 33 i s a scﬁieﬂgrrati c v?véwagéf &ggddﬁg?? ‘[axﬁga:bﬁkb%qgass
diagram Figure 34 1s a SCherst T ™Y i ew of a field el ement speci ali zation

cl asg di agram FIhguygens Brefebly dnchidds andatabase ttir &voping a aetfidvetik Roord bf 8lchl d6dudsSs

di agbam 2&efaicgletd d3€hmedt bnSEREABN byGusidd L&xLy el ass di agram
Figure 37 is a hergati C ving of abygliflg%%\t%%ggew'?sl'e‘ﬁ"ge% é%%gﬁf‘iéﬁjr am Figure 38
is aflowhart o © A Yon preenPreLe dr prijted by e methadjandiygem prefe@bly inslude cdddalataed

f I owchar t indfatiynef gtlag oot ofttveprdub Gutkprsid anQdenfity SHAMR: (38 ankr i@ WeBitPS¥ thSinRractiv
schemat i cewh&y Of a page server conmand el enent class diagram Figure A0 is
a schematic view of a resource description class diagram Figure 41 is a
schematic view of a.favorites |list class diagram Figure 42 is a schematic
view of a history [ist classPRIEEPESARIPTIQN OE DRAWINGS schematic view of a
SUb%QI‘! ptP @hﬁmmyerﬁﬂ’ﬂbGMf;mﬁh@HIoﬁ vﬁi‘ﬂnd»@b@de&gb&%pﬁ} Wiy o\f!ngal-\{il%tinvac mple
hyper| i nko,ﬁ,gq,gﬁ%m%cqgﬁw?clcg 29?45(135' Figure 45 is a schermatic view of &
hyper | i nkﬁacti vation protocol BGUre R¢ck a schematic view of a form
subni ssi oHEPT bissEgematiciofa therelaionship batwemlaemeple printed eWagfandits@alAgipssE deBrifdy.Tent
pr ot ocol ; Fifirg2ise sd@mb dewsSst B RRBkid béive) t red Nierface flow
docurent ;nggq?ba E!F#Hgagon@wg s a schemat }Aléqglfagt\:lfeg’fa ngfp st Phier Suelppec b pi o
pagﬁ | ayout e .ergre i cons i gure 50 is a schematic view of a indexed

dir %t'oryF‘%fJIf"a%%lusé‘la&am@mctiﬁogmgé's&rvérSanap&Mﬁma’eérﬁcc\ehenwaecftw&k;generi C

di r ect or YFigundheX a RheiBatic 4R offal ndb, i schematic view of a directory

navi gati gn. user int erface_oﬁh%:l/{v.lgeéﬁ&ﬁlu%@ﬁ G NP Wt IR TP AL LED
DESCRI PTI'CR"OF® PREFERIEDN MM e HER EWBBDIRMENTS Note: MenjetTMis a trade

mar | ; of ure/feis bipbokicRRememg & Felddbnshib balyec A Sk Skl t&ks stoln Eﬁhrﬁguw L85 589 of view

enbodi mends a ndthiGe LANENEL; hs.confiqured to work with e net page networked
cogyit er Fz%stfér% IRl ai?‘lq'é{ﬂ"fé’%&\?i“%@%gﬁ?c“m ch follows. I't will“be
appr eci at edrt Hat f.]_‘?l“fff‘_a’b‘?fél‘aﬁIWW?rm_hggtdidmdm'dléorimecessari ly 5 enbody all or

even nostFigufe {ihepspedivé ii&d@h@%%épeﬁ%i@&&ﬂ%ﬁﬁ Sentlh et § 4, RELOW i N

relationgg.t L C sSyst . ver, the systemis escribed in its nost
conpl et e f'orer%h g%pc?%ﬁfﬁéceégf’]ﬁ%g]ﬁfé‘éBﬂ?"d}cm@i?"é‘rsh‘a‘{" inFgust &nce when attenpting to

under st ariéB 8 iscopitcartic tlagk dibgranhoftaipen cpitefi@fsr @ nepiaOst BIRME & ks 3sREst S Of

the pr es @il Iwearblspion@ARh 3t Sundibulild €hoSYINEI Y, Lhe preferred formof the
netgzage %Y%Pqukse@cl'o a conput er |nt._etp?e} e 1h the formof a mapped
surface, that i) é‘%ﬁ%@d”aﬁ'°"§i!h°f'a?:@‘mﬁpéwef@6ﬁzla¢ Hs references to a nmap of
the surf &teererttd inementreghd iportian of Bigias U BéhoWRNSL RElon IR dTBBkel PR ERAEES SRDWRRI

queri ed hyemsly.appropriate sensing device. Depending upon the specific

i mpl erreanati on,, the map references nmay be encoded visibly or invisibly) and
defined K SUcHs & detaild (visutof the linkeqattridges rky aip andt dhe patp patlpriitiedemeconthehadhgan
unanbi guouerwhfigwesfldanedre both within the map and anong different naps. The

co@out er geyst ajn information about features on the nmapped
surf ace) F%n d 1§ lEJp c ngtlllﬁ]?[gc& trlr(’nfl( ?‘%a"& %{i’ Ry Rter caRtiofler s dhengtBage priyier shown incfigiresrid ard

suppliedI%y a sensing device used wth the mapped surface. The information
thus retrieved can take the ~ 5 formof actions which are initiated by the
conput er system on behalf of the operator in response to the operator's
interaction with the surface features. In its preferred form the netpage
systemrelies on the production of, and human interaction wth, netpages
These are pages of teat, graphics and i mges printed on ordi nary paper) but
which work |ike interactive web pages. Information is encoded on each page
using ink which is substantially invisible to the unaided human eye. The

i nk, however, and thereby the coded data, can be sensed by an optically

i magi ng pen and transmtted to the netpage system In the preferred form
active buttons and hyperlinks on each page can be clicked with the pen to
request information fromthe net AMERDET SHEESi gnal preferences to a network
server. In one genbodiment, teat wi &by hand on a netpage is
automatical ly recogni zed and convened to conputer text in the netpage
system allow'ng forns to be filled in. In-other enbodi ments) signatures
recorded on a netpage are automatically verified, allow ng e-comrerce
transactions to 25 be securely authorized. As illustrated in Figure 1) a
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The netpg&g rinter 601 ) a preferred formof which is shown in Fi dur &8V 2001
to 13 an 2!%bed in nore detail below, is able to deliveryabesidsh cally
or on demand) personalized newspapers) magazi nes) catal ogs, books and -ot her
publications, all printed at high quality as interactive netpages. Unlike a
personal CHmpUISEs 3 schdt@iicbREBGHEm Byl lorikeSo 2ppliance which can be, for
exanpl e) Wal hiniDURLAS (A0 asent .%L%&a%?ﬁé?’g&keﬁem FHFNPIABGRES Fescited vt
consumned) x_sucg as in a user<§ ¥itchen, near a breakfast table, or near the
househol d'gég“ff P i sFmaiie plosk diegram of thyrprintiowginel eopitrollbrt shadn S FigeREPSnd 5. 2 4 Nou 2003
WO 001721 91eufeQT s #eBpe0lybietv of @ single Mm@ Rini P rtable and mniature
-versi bns. MikpRASS.Printed at sn'Eg'tﬁei rﬁpm n'fl&%?eh‘%g'nagﬂgrr%ﬁ %rnex?:mcf’ngm B°'Rafpprinter of
ease- of usg of Faper with the tineliness and interactivity of an

i nter act i ver a8 GRFPALvIouais sl bt femegmdf Medhiemnehmagem@en 101 i nteract s
with the dimired? dot srief @rspétivitias ilgRbdade \ ' £s). Vvia a ,
short-ranggueaslio link 9, the int erac??loﬁﬂc{ao 'a)ﬁé;%%&%?i %’éufl"? aﬂ"é‘ BEEe er
601 sends { gztmteract,i on to the rel evant netpage page server 10 for

int eggr etati on, [ RrRFPFSEY plashen epment shanagawiriteMenti® phaiget ser ver sends a

corr pontffgl‘rgzh’ésscageﬁctviywaf}p:lséwdia@am;corrput er software running on a netpage
appl i cat i Gipwser ¥ ebchekduic viel 6r PRRL Lif@lil Q. S€rver _may in turn send a response
which is mgj,,pgﬁg,ﬁgg;&a&eﬁﬂgrg %Lr‘natl_ng printer. The netpage systemis nade
consi der agkﬁ\; nmore conveni it °H“t"ﬁ@’"br ef erred enbodi nent by being used in
conj unct i fif 4 ih2 fehecgisw efdn rplcrioedectamanechani cal syst em ( MEMB) based

i nkj et ( MEigjre2SThg sclmmatitiview 6F.a dbclinehtdfi pife QL ElEG DL QtM,Qf this technol ogy)

rel a& vel Yiglhém§§gﬁ%gﬁcwmgid%‘|};eguadl ity printi n% s made nore affordable to
consunersg I n,jts preferred form:- PR Rtp B EepEirF ™ at i on has the physi cal
characteri St1cs OF B PEYPE teahing] clemeneneatjeeriovinss domeiy as a set of |etter-size
gl ossy pafi&se Pris hckepatc miet ofk bt ebneht spaalabhcsi @asm bound toget her for easy
navi gat i ofigernd iconfienitc dBl & - RABE LB LRSI RELPA0E printer exploits the

gr ow ng ayiajrgﬁl:;;;;d#c% u@‘;icul?erF‘dblﬁ.Pd | nternet dccess.' Cable service is 15
avaijgabl e fo 95% of househol 88 Hmepigpeiplizption loe disemsy. and cabl e nodem
service ofPEH My HrBaiapeeis hrlaked ebuwabsdagais al ready available to 20% of

t hese. Thgwm&em&ﬁkﬂt\&hfémiaﬁhﬁgaﬂgperate wi th sl ower connections, but

W th | oNgBguredB ke eBleNadk b nd.lower image quality. Indeed, the netpage
system cap l%%4ena I%&thsg{aoﬁagggxiugtcﬂaﬁ&a%suner inkjet and | aser . printers)

al t hough 1he “sySrBTaRf N cbplstdslemennpecialimtionwlss dagrinwi | | t heref ore be | ess
accegt abl ever3d magcheitic vewsr 4 Gecar fitld cRfs dMi:@M. | N ot her enbodi ments, the

net gage SW@feemsiaSchHﬁlﬁémo@ﬂe@ﬁﬁc&%}aﬁmﬁiyntI‘anet. In still other enbodi nents,

t he net pagg.SysLemis. hosted on a sihgl'e computer or conputer-enabl ed
devi ce, Sf_lilCh as a pr?cn‘fwévr".}aﬁ%’i“’b"arﬁ@dﬁﬁ PFEat i on servers 14 on the netpage

net wor k are - QoRFIGHHES! #1épeetotessiog algpritnt - qual i ty publications to. netpage
pri nt er s.Figme33ageli dealled fonaha@pdné 2P 61 1R MBwlS] dr¥ELE5. aut omatically to

subscr i biFRigre B2{s R 8H&nald vi ia pointcasting and nmulticasling |nternet
Pr ogecol S4,,,Pf sonal | zeda&gﬁ%?%eg%vtﬂicgﬁgmé Eiclipdhgamand fornmt ted accor di ng
to individual  us&rBrot Piagesoussdescription glesgydiagmami. nt er can be configured to
support 3R Alisp eshemstic viswg)favaringl lidclpe@agiadn WOr K Wi t h any number of net page
print er s Figind2 is @ schdnfaficiiel 8fh nisiR L AROLiALON, each netpage-pen has a uni que
identifi @foure4y;b | d y have a colléction of col ored netpage pens, one
assi gned F'ltgt(l)r ?eﬁa:cﬁ&rﬁreg'ﬂ _cevfrew(r';%s‘fbﬁcép"f"é ey Prrotorls al | ows each user to naintain a
di s énct BEOF P e view fsdiperliskaequestybisgagrempubl i cati on serves or

app:% cat iFGHCSﬁvewhmndﬁcnewmagﬁammctﬁﬁi&ﬁ&&& be registered with a netpage

" egi St I aFi@ueSes diadk bie@Bd b QGG L 0 one or nore paynent card accounts.
This all YR BricomEr Ce. ‘ngnents_ t0" B&*%ecur el y aut hori zed using the netpage
pen. The net page I egl-JEY S rumissenppmentptotoptir es t he si gnature captured by the
net page PEHS Wit hockempic i ofa st of uierigimteaHo@docth@nadyr e, allowing it to

aut hent i Eiatredotihreschemic view brd S0l V& rce server. Qher biometrics
camal sOrRg #S8AlRacy 8L, £Y Ldg&%{?t%@?c%%c_\?aé?ugf GNP he net page pen incl udes
finger pr%.ntehsicannl ng) veri &g 4oy cless dipgam way by t he netpage registration
server. APtHOUH Vigragj @ eperie diteaiery indey patelaiaser  peri odi cal s such as the
nor ni ng Fe¥es’d ayperhemitt owdl a tif@sy R FeaislS% YeML Afl, i1t can be configured never
to deliver unsolicited junk mail. Inits preferred form it only delivers
periodi cals from subscri bed or otherw se authorized sources. In this
respect) the nétpage prints is unlike a fax machine or e-mail account which
is visible to any junk mailer who knows the tel ephone nunber or enail
address. NETPAGE SYSTEM ARCHI TECTURE . Each object nodel in the systemis
described using a Unified Mdeling Language (UML) class diagram A class

di agram consi sts of a set of object classes connected by relationships, and
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A net page consists of a printed page (or other surface region) invi 5| b|>)/
t agged wiWR 00F2WRences to an online description of the pag ]A'glg /ZQD,H
page description is nmaintained persistently by a netpage pg‘g_‘ev ?’9‘52 The
page description describes the visi bI e 1&yout and content of the page,
i ncl udi ng text gr aph[b§ descri bes the input elenments on
t he page) gl lsbu?“' ons s %ﬂﬁ- N E@%ﬁ&ﬁ?ﬁ%mw%ﬁwbmﬂa page al | ows
mar ki ngs na 2N éfsdéﬁﬁbf‘b‘thsfﬂsﬂlBW-tﬁ,aP@eram:ao be si mul t aneously
captured and pr oc‘éﬁs @Gfebsd helineeg hagensiSt @R0gurbd b twor i a.etnagagﬁém&&ed anane
the same pagandecﬁﬁilddmdzﬁ&ofm}éﬁ%é 1(9,,11 LGy apt L hr ough o
i dent gcal mlggvg%oq ‘57}‘ sg%? each tet pag P%‘E?#P@‘ﬁ%‘d“‘&nu‘ﬁi myessaphige
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bet ween a % F‘S?‘“F‘ésr ‘&ép"h‘tﬂrmefﬁ modt congplepaf@Sto rédaG Mhel rRdds QRERal Qe BEWRA
descri pti owmdérgandme @ded in which thP prbferked Smtlo@lents mﬁspag { gdentifies the um qﬁ’e page
'y 1°den

on which it appeq,{ﬁ.re[ﬁpg i ndi r ect RrEdt PYfRuop epgte-
description. The_t saé\t' P’d@r {%T\;?d of P netpag S‘ﬁ'eerltﬁlw QeTPUten @terfge) @, the form of a

Char f@t eri SPpeg s“’%‘fe ﬁés t WF@CWB@qubedrermcma engef Bé durfRehQMhined @&Scoﬁ{d?n

printed i nYiest rThe adp abgemqstdaxvecl e By @) Mppriphhl LeRhE Vi,
i nfrar ed- rigplkmeaiatiodQne i SlibrdSs xQJy‘EL Q.‘é’bd;dy ns&p ‘F lb;ﬁeardxy{;unfsir}%dm%ﬁ‘gmé‘t/e?‘é
are invi S'tmxﬁ‘apﬁng}F'ceéﬂ %Eu@m?e but are easi yS e %‘58"‘69‘ g §UPX‘EFISM®G|Vmge

sensor wilt, an Fﬂ°tsé’PP’°fﬁmt‘°a§°lh‘§the@nsmdm¢)ynoagmweeampﬁmm SRRs Or
in the net‘b%‘ﬁ‘e‘“b‘e?’ram Hﬁd‘meﬂebtuagatdatoammﬁpsmm Hd@tﬂh L&nﬁaﬂ&x &?&9&9& dstgssefo?

Vi a t he nawp eftreneedupmigEh prstnmgere 128 wheh. . nicates w
the 18t pag‘&mwh&]&n@&m’ﬂ g,: §{;€| ‘?creange rad‘Jm gp}M %?F "“élt‘°8“§iff’lf’f"6‘i‘ ©htakg the
smal | and dense gr r anged' 0 R PEM LR P@P‘f‘é{b‘lemf%mglerea:pnsk ea¢ oereri ag
even on a 8 nét‘ ¢ WipEfayps t he page. It is inportant that the pen

recogni ze the pa’gesmr@er&ndnmmmttpa@dky@mra}éeJMe o tra Q, W
since the Thea ¢ pgdsioDix] SaphitSdnd i §e§ 1a9s pé&?%?@ftc%n? ?‘ié}c@‘%t@ Ve p“gggﬁ’g‘is
make thenq,@g,gatuhxp, eé’coJe_S" erant to sufrace ds mnl"’e’beaper'ltt’t‘ew‘t‘tét"ﬁ e H&QE‘”S@*F‘VE&E%

OII eac

mai Byai ns @ uni gu Eag 28 tsiae f“bl‘”“’é‘&tﬁﬁ“bﬂﬂudbfedmhletqo@tge;mdat Hugitd 6yg Tt inkO
mai Nt SI n & dl’ éﬁm &;Zé;ﬁ %;’J’;W&t &%meoattlﬁ&gmgm?namgﬁn&l,@&{t& phdd s}{stﬁm
page descriptio fpre orfl dcie BGkoREL P e_rel ations bet ween 't he
page descmoaﬁahg,rh,ommectgg}ggl ance, aﬁg&t earili‘ hted"ne flﬁg & the pepdguerapest
Fi gure 4. ]’a .page instance |s 5§§5‘3fsé‘t”e‘dt“ﬂ%ﬁkf°lﬁ“‘bbt°%eﬁlbfeﬂmettpagemplbvmedna
whi ch pri Irxtl pm%f 5 PORGRLLY Fepoenized ogd converted N SMPAY eXIKEE netpdg Osy1€x¢] BSnE Brmistio be VMR,
00/ 72192 ngtherzmhBiTRRCE sbteSrecoried haGetal fe 4o

PCT2AU00/ QR&:2r2ly hithodzeRr ef erred form f;eagéch tag&?éc}geﬁtg?cél N%gtf'ew"rmee“SFt“‘?ch”@\Hl ch
it appears, an\d\ﬁg ﬁsume(?%ﬁ:' on of that tag within the region. Atag may al so
contain fl agLP I C g“'fbatpﬁ‘éedr“é‘aﬂgbhc%gpreﬁewmeecuwfodnowtﬁcheantbaguedGhﬁ ufar
nore fl ag*Hits Phggaly. -fop he @Rzted e, and i “geadnicallyt, 8@ cS@lal GG WEMGER PR QY] eg?ge

f eedback Y1t Gmtexangleahovs afRdaGdst P 85 i.ate area t he
tag, wttualutststumpﬁ@@alzggmgel?lh Ge. L §§E‘% g&’rged“ﬁ"t ‘t"’p drsngﬁ%'b‘t PR Gte retmeee
rega@n Aﬁnetng sﬁg ot 6 é‘*p‘?‘ ‘idldf‘ﬁ?ﬁ"ﬁ‘a"t"éa%*l““a@tf lagsed usingoiavisitileEbX.
when in the zo page ‘Wb‘é‘f”l‘? ﬁRfed Mghegtpdge ipovortDieerited i@ Xdmaitd 63 the REHQWM

in a pref®Prédadmdssbatntype @aefatid a@mqmt)%ra& ﬁléhcﬁé%]eln&tg gctg,gpmlg oL i nvari ant
structur 3Xm16£tb&ﬂd“aﬁeﬂe@bgt:§\,@[lgm ch_;),etm 1 v1\/\% assl s n r‘h"é”‘hﬂ‘ t he
ef f ect 0fa 8RY wHR Brrde ‘E‘qe‘gﬁf{‘% t he aceror: V‘e?ﬁ‘éTg’e‘ft%'?‘h‘Q‘“‘iﬂﬁo%wpleﬂve
tags preferably tile é’“ﬁ‘ébfé’)”%t’ﬁwftﬂweg@m#l ciently small and
densely arr ange‘ﬁF ‘t“l‘f&t‘edtlh@zlpvehﬂlemge@bn mb,la)prereﬁalg&maﬁw}icﬂ@éshouﬁlr&%&@eg g G b, PN

Si %ee c |dpsgribedim mdnedmgemwlworhsnlcmgug@%m% th 3 Iélq%m ze the page m
and posi tap,mmwgg,hg,\{ggmcéop ractlgi‘qn W th the page pS| nc ﬁt‘%‘f‘%t‘meﬁmts
statel esg, |n a preferre TSR £ FFé“tdéﬁF‘tﬁﬁ“teb“mVohﬂlahetnagagqf piner g a
coi nci des WI?IFI'% '8k?ire page) and the region ID encoded in the tag is

t herefore synon Pmusagwmhrctomeappa@edtog, g;fwhtcpgs i

appear s. dduil wlhgs ablﬁoqug ,zor the region ?gﬂ&hﬁﬁhy‘@ t,tégs il df%? ¢ e
an4er bi t5@&¥ub§éiﬁcfn?9h tg ?aﬁ or O er QUi (o= "B&"a‘ﬁﬁt c@talogs bogkgrand
coi nci de_wi R f‘l‘éﬁﬁq ¥ &t iterpqtiveneiedeesriniike,  phrspnalioingitet; BE @b RGriR@gi ON

I D can d?ﬁ?@%‘t"f% et P (pr exhranld, melbnactd aBceRl CHRRE wheredfk G 80 gNLALAS 120
bits of $ulfasinmeser okijchdnyriair @ Beditast dble QF ALEAL

maxi num tag density of 64 per squasr:e |ncﬁ%&hagi%’ml)&fjc”f'é"&ff”lﬂ‘eélﬂ’plbb‘f‘%cg’“ﬁm
region size of up to 1024 square inches. Larger regions can be mapped
continuously wi'thout increasing the tag I D precision sinply by using
abutting regiohs and maps. The 100-bit region ID allows 21 (~1030 or a
mllion trillion trillion) different regions to be uniquely identified.
1.2.2 Tag Data Encoding 25 The 120 bits of tag data are redundantly encoded
u5| ng a (15 5) Reed Sol onon code Th| S y| eI ds 360 encoded b| ts con5| sting
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Table 1 - Tag data WO 00/72192 _g_ 2 4 NOU 2003 PC T/ AUOO/ 00527 160@0¢of(3
per inch WBi0/R1% ds a tag with a diameter of about 4 nmm #At this
resolution the tag is designed to be surrounded by a "quie CHALR0/005R7 1 adi us
16 dots. Since the quiet area is also centributed by adjacent tags, it only
adds 16 dotasledof) alsla6p, j ve. di aneter of the tag. The tag includes six
target struct uresN?pAQ{jngbﬁeg%%T%"ﬁmﬁvﬁs&"iS all ow the sensing device to
initially detect T BY ! thibeif ol iogsumptioy combineibt @@ lof-RE PR LW thi Smeliness d
rot at i onal P aminergiminddenause a sinple correction of its aspect ratlo
removes nost of tAsesh@hliffipse of tive distortion. An orientation axis
116 al 5ows thEuSeRs VY v?gi:e 't%‘_p'gé’?gg?%% fr‘%?é"‘f“ﬁ%‘s HBLPOrTHedra o P RFiRied netpage 1 and
orientati 0{1 Lof fhe tag du ecrisialink 9. ghe fotesstion 9@ nemagrorinter. Tha @rirtet 6@k hORANIS
is skewed "I arinsesi Rogseserseri IO firaibtivpriatiof O ippidfHaf REGlnbies ! L JGL Serdef L2hd OW
the sensi ngreRwmiicemésagd o blicadd ottt Hfre -doinrg%esiogna]%fglre'rs ective °°
transf or m efvertr@inte@keANdeENGE, AN accurat e. t T ST BEHRRIFR D FEEler Hodhe Prbisatiamd
orientation of tg_ﬁ tag refative 1 Binfes, o the grigingting prister. ¢ ar get structures are
red antLﬁ% larg ti’tf“’f‘%’iﬂf"ﬁ‘ve‘ TRHeqonsidermhip kel ynvéniznt 0 h6 Greferted @mddie b} pdid Qs RAPE
i's clfcul dPYTR yitshighspeed BicroARBok@hbnicl ﬁ,ﬁ(mﬂks? . imal _tag packing on an
i rregul ar formi o bgUbcdolog) mﬁvely'hﬁh%@ﬁ%ﬂugﬁi ofn W, ,ﬁ?ﬁgﬁ{{%ﬁtlﬁf’% g‘dffeip ffrred
ring, thi Srd@kesmf Gl rcul @r arr angenent 28t~ e Hmpds meretafipriablete consigers. In its
optinmal . To nmaximse 1 tsr SicdHor has gt mhysiest charpstetistipsof p eplitombmivatheBite, 3udhadlh ak of
wedge in tHE 0 FARaPrintd idullrolomel bith shays, do wpRi f@}lml,jmg,ga%mpﬁgco%bgc%&gpt ric
circul ar arcs. EmMemgamk}a&plg;mr}jwnér J a%lggﬁas(i)[q)rr]oa Td8'dots' al pﬁ
and 16 15 sdasianes, gfqm,;sg@hs his pasg 5‘& s 1 nner ar c‘%"“ i 'SR 2pogss Pablegiamiice iso
this mni qyﬁqavdgvg{;ﬂsi on. e hei Q‘r‘ﬁd » HeaRirargan seryice pflerirechatiadtianddintered hicafisi S
al ways equal ‘to the " rfi’fi ¥ridkiedTheaetpizoprinteEac hlsdopritt wiln bidwed Yox@biond, Dut wit, longer

r epr esent 84V tirers anddywepisnage fqualiynbEKIEER page syhbEcal B okl Ledaligsyabol s of “each
of the si mwmmdsugamesﬁg,h%pgg 1.9 LR 'f(gu,Fl concent rirc syrbsi i fysaniga
to 18d i npdinbeikeryed fashi on. mhol s are al'f Jestorde krstaswepiicckon 4 spnsumer's
ciregl ar Fr{o ression ar ound v Mendrags systamis hosted eval peizale imgnet. $n iR SihGRABbRNLs, the
maxi m se THEEFAVErdYEsGpnt fingle colirstranonpueenha Beviad) Yact 4@ psyTbol s of the sane
codeword. a |n Ofetbage pliblicaBdARRNS 14 o I b Gl Glore L EL ACL I ON Wit h a t agged
region Vi a_napaieﬂﬁle}}&eﬁtﬁ}éh?,ﬁﬂi t.he s%‘n%ikpﬁgégl eo\?;}i aéeemm St &Bgehé% PRAtayslit @ebligptions

| east onemgpngl'{ﬁge.t In Its Tiarde oyt ayomavsaling iseribin eqtmed prinkis ia peisjiaging OF
at what or I entati8rgret procpls femsinalined dublidakiens hre Qited agh forimadee bRbrdifd 1olillvidud) Gl Of
Vi e:\t’/v&]of tMfilgensi ng device is therefore a function of the size and spaci ng
of e tags. AsuRehHpriierd t shape, the mninmum di aneter of the
sensor  Celeag@briMd-EW J, S reqﬁ’%%%é@%ﬁ%’@%“ “e"p"f THeer of pens.and apgn G werk @ithuinly atmderal
triangular grid, as SHOWA 1 FPIEP iR, qach nqtpage R haf a gniGueBds @GRl A GOBEHIAGha@ Rk 2
Decodi ng Qfﬁe °f §5°°|°ﬁﬁg‘éPa§PrR§@egsi&n'gnealmdadﬂa@ﬁdi E1GhelT8Hify OTHEHovYeadll 1S RS AY,;

devi ce sUEHCHEORIGSONSHRAGMmePRE pibfah AW o JoflguLe. /- Wile a captur eg "t frage
i s being acqui rﬁdmetfsJeQEéntcE}.eaﬂo”b%Q?Sens-or%i the ynami ¢ range of the image is
detagyy m ng,gg?h(uﬂtc. ?2]9«:2 “The center psteted gty ¢jregisirgyemserybrod @nd hked hieonbbrivadrey
threshol d for the I gl Hvs crmemirpayments & t bremelt dntheaEIOKSAR: dRtke SEGITE A GH:
into conﬁ“élﬁ"’é'af' IVt Edmprrethesizsaniré catured SHAPRBagd b w_(u;a,;prgﬁ),s, ,eg%ﬁpegg which ar € too
smal |t 07 epeeistithe 1A% b8 anSll UL ES, Bl di scarded.""The SF2Edgne

cent r oi dv&iion%%bne@@g?%%i},cﬁm al so conput ed. - |.ﬁa?f B AHeofeiee & eHfvadeatint. en
conputed (at 24) 1o Feacn <&fesseynt sruing kel insiviaiay biie niapeé @eifuation server, |
su?gequent ly | eyeh g tetppagenrinist mayc ddlivee periofalst sl assthag,gmggr;g\ostpgbﬂa%&oply their
nat’tr e i HfaFitan it cofbe poSguied ffler wiBIfleGRMiRA SRS mgg%b%@vari ant of scal €)
aspect r&axﬁmbaﬁads%émsQthoI{;ﬁwguna% arget structure 157§ REliFmpaiedals he
| ocat ed g@&mﬁg}c <A .@i ng has the ad SRysctdhe mpteasm Bringee s ynlike b Fax Iyedhany eck-ndite n
per spect | ve-ai st 5l sk Fele iskenve bieisletbye aapeot enapid@esi zi Ng and

rotati on?nor mal NeEzrangSwemmihreimapers nonents. Once its second-order noments
are normnal i zed Bab&bjed RGlel ; tq recogni ze even if the perspective

di 40 O t i 943 AAS %L‘gigis&jac?nf@%??ﬁcg"%?"gﬂ’gia n{isd Modeling dtneyeer{ UMD elas dimeraRi7A
toget her, provide a S &FUPT HphFlser franeiiad by wthtiotships, pame@as 6f velatibrisRSEQS Merek NE
axi s target SRttt ssnctezalions. v esswigtoh represerltome0sa b ladoibip Zﬁ@eeﬁl\%%& i NG een

pr oceedsinyapcen pirlayeng gtra@lizatiod Geldes ac 0[ 72192 -10 2 4 NOV 2003 _
PCT/ AUOO/ 00527 nornal i zations to ggg%sgshéangé@g’c Hnﬁienrlsat?ﬁ%é’} the;fotiowing way: if a class is
rotation-normalizing the resulting nonments. Once its second-order nonents
are normalized~the axis target is easily recognized. Note that one third
order nonent IS required to disanbiguate the two possible orientations of
the axis. The-shape is deliberately skewed to one side to make this
possible. Note also that it is only possible to rotation-nornalize the axis
target after it has had the ring's normalizations applied, since the
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The four perspective target structures 17 are the last to be |ocat e%nl'(mv 2003
30). Goodwameormasxes of their positions are conputed based on their 0
spatial relationships to the ring and axis targets, the asBETfAUIAQOT25t ati on
of the ring, and the rotation of the axizs. Matching proceeds by applying
the ring's Wa%&eas&i pos,.Lo each shape's nonments. Once their second-order
moments are_nor mal 1 Zed T REE Phtkatlasy end B1sssbis e genordizatiowofedss BAhie BERSHpIE Osubset of 4.
recogni ze, SAHMLAEs notdinertly suppory emd-orteom@eaig - SdidsiB @sp0Si tion i s taken as a
mat ch. The ori gi nBdch Qs &rinGs a Rftanbib RodiQWin SGL e fargets are then
taken to beneldds, RELEPRGH hye-glibsgggt ed corre{rﬂg%%’rglfe°§5§s@]ﬁ°fi‘%§56f‘“¥ﬁ}ﬁwﬁn‘ﬂqd
in tag spag@b and an ei f - degr & aXyaklug arflispef ths gpasationscof the alassf parmted Fron She
inferred (a §‘2§} Bvdé'%’&"gﬂh'"g-d* # Yiegs disrems wbich follomCIBWEtr ek @B RS ledd Sodefidyat | NY
the four tag-spack aspbtibnTBBERRACIE: RRInPvo BRLL Spi | DL Lag-spaec 1o
| mage- Spacer peiaARG! Tk Akd AEHRI b3 AISed I 0 gl g ) T CHEH Gy
data bit p%h%g o ao?wsgaca Nt O 1 TR P Atdisatiip puisiptisis of ‘many.\jial zere dr more.
posi tion i?og g;gnd_ (l) ISP RaPIs Withiite name laptivalo aptioiB) labehel & @ither dnl iy BB Lol of the
adj agent p Péiagshitn dpemdiatond ireligees anldgepfibroaddoRdtis] (Vis- S PY LS | t hreshol d
21 iiouseduﬁ@ﬂhhmb@llﬂc.the result to produce the l1§|ﬁ£rilllal H'bi t°va uag%?g.mﬁ’ﬁfe
all 360 data bitg ;: hav.e.peen.ohtained in this way, each of the six 60-bit
Reed- Sol on(gn godﬁ%m%r S |°§repg%'(%'ﬂ’éds‘”(Hfd'%‘S)’“tsei‘dW‘EPidnmo clessed6d abintos (i3 G} foph
120 decoded “biFf TR pghespreraligationendhat t he codeword synbols are sanpled in
codeword order, Bertavints dppraRWOFRS uA G nhul¥BL hiGohabok -jnterl eaved during the
sanpl i ng pdage®&Sine id Bebuf tﬁer}gintdg,%gr?&ddc%ﬁetj S‘lﬁgnll%agndémﬁ%ss' ‘ﬁucgl léﬁ'ﬁlﬁ: S VT B &

i magEs whosg, r el ah%gncsshi p to the I nage gldrafitveadh pighytes opl whergigls défifedf ound,
is part of a conB ete tag. If a conplete tag is not found and successfully
decoded, then no {Reers fobt findnicd B whielCOHPREnbRk id HIR. A FEMe afol ABcg FeVEN
adequat e prpbEsSintgnpanel ngnd.dsdgal !y a non- i ni mal 'fxlgrelloel 83% Ve o ertags,
alternative stragggp\égicg%@;t\)/feas -.steeki ng another tag in the current inmage. The
obt ai ned tg X ata indicate

S *PREIPAES FY iy sugfifce tepien) meigibl Hegsd witaieRiemes b Beorliag
and g-he posTti on 8f PiEfet™t epfinaipagchderritioeis meigihiod perdRienBE 6115 Al PR $ehN 1130508
t he “pen  nidgseriprondeseribesaleyi visinle lagt ad@dohter st b PhGe QM%?I&LT gLhentation 35 of the
- - . B s AT bl 0 e
pen) is them dentmrch @d pleRlinRdle Sk QML hﬁlgcﬁersigugc i Ve transt or _ on
the tag aggpagbgn Knoy sggéi_al rel atirol i‘“|5J t et peRasqoliawssmaskines imgdel Wit S
and the pen' s ogﬁ{l:hgé? SR PESImulenecpslpcagureian pisgyseDaycleditpge systtag results in a
region )D) a ta netppgles gan Stag-te @dma bigy @ scRRion. Hbw RS Before the tag )D
and the t BagesiebedisingesHag ach AL ipg;;;ggﬂ;, up,sec?r ansl S‘f?? '-elﬁé,limr‘;t g‘éﬁg‘ﬁ%%'%“r‘tﬁ%‘%“‘)@
| oca6i on %Jn%jsslﬂb&\bLg, atvg!g_ ed LLrrrggri on, - the PocariGANeT Thineeet Duhagisufficient prdgision to
regi on nust be known. ThILs e §ine®8shy a tag map, a function which maps
each tag éﬁ‘?@i'n &°P &GTEer 1t by Prndescopian Gecbes PaNEIEdd P6dhd Qb Ihe dhAG JIR,
cl ass di aft*@m dreears lawitierdbyindtiedly [@ntBL the Bshe RALL ;0T net e.printer class
di agram @eé. Cobraferds@Por MR RBed sl deRGLSi &Dreigﬁ #,%uog'sg%g?gs% L'dg‘gg%sﬁlgoww%ém the
region with taggzgsgrgdﬁn .S can vary éc@ "ng to surface type. Wen
nul 44 pl e ta% ed regr 6N Shinfrazed phserptive i ot ny fubgyatg ghicnie indiiadd-teN @t Gpdth 45 3Rinary
nunber i ngf*® 'ﬂ“é?‘?@‘ﬂ, redteyeleas anligisbis atte Runlalge HR B edifenSRRy a IAG.sh@GhaTBR. [ QF - 8
regi on meseppoeriatediiteri evabl e via the region 1D. Thus, given a regql onsg')sﬁ“mﬁ
tag )D and a pep -qagj, [m the tag map can be retrieved, the tag 1D can be
transl at e%cimnt Q z‘;tr%gsa so:%m’fear?ﬁlé“gﬂ GEAM Brireipiee pinyend the tag dh rizansaiteld %Ghetrapage
tag-rel atTve Pl “fasd A pastprintgm Th eendcidelss i chrid@nitated witDG@hdydBe frittediad HorBlnee
absol ut e Tsrfink Jegsteie oufficivhtylinill dnld Gende§ Qirdfha e ol %ﬁ*%&bﬂgﬁc a?{ms i T ot
sudbace. singlelbingonSkpRRER s Sl vl RLEr €SE,. Dot h 0 I Ch Use tHbof &g even on @
St UCt Ur gugleser pbed earlier Tn's™ PING"ELe/21 o8 1D ang nogitipron-exerigiFiaion) 610006 2 7
11 this section.  The bl ST caescsdimrrgorsedbtymacodes esmikk aeatpatityi w6 f duls.
t ags as-gf"i"’é'*ady di scussed. An alternative coding schene uses
obj ect - i ndi cat | Thgnetpagd page ArdeOfAO N4 Nl CAL i Ng _tag contains a tag N which)
when traegk@tad o orough; Lhe ﬁ;tr\%? [ngwlfdgésjpsagc‘?sa c_g&f Wg}ﬂ‘i““t”ﬁée‘ltaéegg'@aﬂnﬁ & ¢l Topintain
yi gbds a uni quelata Tocat I on 1 AT it threpage destription (oF krch pringpdnepaad i ve | ocati on .
of the pen is adtBfiTSintigent trppabeoteatipuan tic Qagyiidlasbe, L A8 tleQFAEA RS is LG REN
W t hin tﬁ‘é“’?‘é@?‘memTthicsishﬁocfaudmhibSmu@%agegmgg(vﬁghmﬁgtedthe | ocation of the
pen rel avhosguistd@ user interface elenent in the agé DALY FSPT-al ng8es bient ed
with the region. Not only is the user interface elenent itself identified,
but a location relative to the user interface elenment is identified.
Location-indicating tags therefore trivially support the capture of an
absol ute pen path in the zone of a particular user interface elenent. An
object-indicating tag contains a tag | D which directly identifies a user
interface element in the page 0 description associated with the region. Al
the tags in the zone of the user interface elenment identify the user
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Wo oon2 >< 92 12 2 4 NOV 2003 PCT/ AUCQ 00527 A term nal el enent Ca?L%VaZUUS
static el Bi@eoor728%3, a hyperlink elenment 844, a field el emeg&_éﬁiﬁgor a page
server command el enent 846, as shown in Figure 27. A stati MP52343 can
-be a style elenment 847 with an associ ated style object 854) a textflow

el ement 84§ th gtq"%%;gcgi ated styled text object 855, an inmage el enment 849
with an asgloci ated 1 mage el enent 856) a graphic elenment 850 with an

associ at ed gzr1aphi'ff‘9d:l?f’e%‘tme857, a video clip elenent 851 with an associ at ed
vi deo clip obj ectn8p@iprredifori el @ iSentifids tRd rEX0R B wiP 2 oM oci.at ed audi o
clip obj eClregRR A tagihiay BsSGlihiPlac UnENEAL tﬁﬁr’% t h aﬁ a%%a}s%aéﬁgglf %?f%g"c(’rflg“ S e
860) & shgwgpli 0 Fi%ure 28, A page I NSt AT 2Hfadiols o iy e Qaper morecllag bigaey, for
which is used t'0 et ot WsERSrvieH previde fopdhsek indigstiverobalfuamiontesseciqpagéth whirfrhedpl @@ HO'
apply to aY§Hecyitpi tienmeite detie Bl to rbie 6 B @esPH@hQF (8 b A eBhee by 1P U 30

a tag map amﬂmmsana&sac&e@tmg%hhheg@ggamﬁgﬁﬁl nstance to allow tags’ on TRE®
page to be translﬂgvtﬁ&eimnto | ocat 1 gns on e page. THE NETPAGE NETWORK din a
preferred enbodi meNt, & e rPPaGRaNE Py R 2 rslatd smbodigknt act g tanialpsifredsily edkogfibed
net page pafenEt FErTe Whigh sidy inttiglaitectione gl Shictedsdistiin SO Shelefis of ALAAT R

. ! ; by th
servdPs 12 yutrre bplygrbe Sz ipfocitsl T 13 €5 MEE e AGE e publ i Garion s rvers f4)
and net pag@rafyed dlt & 1 t dﬁvi ab%’aéﬁ:ahtvmr% ?':9 mgiuaé?'n a’s‘”c?qc’)fe‘mf £} ety

! %&8@%&?&%% cas One Jag e ele click g
as shown 'chkzggrrﬁe” 1€ Net page T egicSt Pt il i pibe page ljisimperigms thaethe pen
whi ch recor a5 2 Sf Bief Briadperion preevancniemctionarits the prem since e inrtaiosis s@Epk.i cat i ons and
publ i cations, andrapréamedynbalirteinOliciregB o WRIEH AbkSre Y8 EfMRIRdS WAE Lol eNiicL laa@? d'the region ID
aut hent i c adn@8edUis @lieStag 13 ChhefokeSsyRymus il M, n% PEPXYon, behal f of aﬂ%‘hentlgcat ed
user$5in m@&g&iugqegggnﬁuac}gtipn‘s. 1t al S0 provi'tB% RANG P ity PPesofnthe on
services. As descri bed above: “&feifatan bean ahivar subeegionaf a page prevthert saifaos Fpexsips! @ Nt
i nf or mat i off" ¥BGLH “Pdtseond el itqreivo Figneanil Whalgeusd (REHeARAD San Ry RSHRAAEINELUPT K
i ncl udes alrremunber of page servers) each handling a subset of page
i nstances. Si nceraNage, AR Ver al so mai ntai ns user input values for each
page i nst u.‘,c}:_ clients siich as netpage printers send netpage input directly
to the ap bropf £8t e pagBresisipy its) The page server interprets any such input
rel ative tRs9iph® desdrooption of the correspondi ng page. A netpage )D server
12 al | ocatmgidoCcUNMETHg T BDs—5t—ern—denmand, and provi des | oad-bal anci ng of page
servers Vig—its—)bB-altlocation schene. 25 A netpage printer uses the
| nt er net g'ridl):grte(f Nane System [DNS), or simlar, to resolve a netpage
page >D 5(cfaht o t he]retwork adareps of the netpage page server handling the
correspondi ng page i nstance—A—Ret page application server 13 is a server
whi gy host's interactive netpage applications. A netpage publication server
14 i's an appl i cdtfofe Qe bithelénermation, ysitaisaln@te agRov QCTHBRNT Sssinind EHBALE,
printers. WH@?‘M‘F%pdeminbhedlsibnmglﬂisaﬁpbmiameggﬁzg;eiop@tgm‘{\glw S.SELvers can be
host ed onb&w&ab@wo@fmﬁggiw&ﬁﬁgaﬁﬁ Iggis% fi%rlng frogp rranu,actUreTcéreslf'R?ﬁa_“as
1HV| Hewl gFiLﬁrgqﬁo@E.d)~l nd S@,n. Ml ti pfe netpage’ $us PUHRe reexis sd aps. The 100-bit
concurreni on a Si e ABEYen millipyrilliony diffeyengregiens (ocbr uiguely entiiidst r i but ed over
a n:igber £“host@9 Dagglpeasingal | of the functionali ty provided by netpage
.serers, and i IThemotbite ofl t@ldatk Be refildDindy i Ly, PrQVvide the I D server and
the page @i uhdllnlr3uliaPLAYLLE %%?ch‘%%ppg' gq{ﬁ%fsgé@%' APpI Tianees Sch
as a net p‘%ﬁe Eri nter,. 1n a conput &r WOFKSERTEHS: Brdenions wrde & isymbel amors ko be THE
NETPAGE PRI NI ﬁ’@j"ﬁeé“f‘i'e‘t‘p‘&@]@‘“m‘ Plis\bol @Mt ratef wprio 33pHped cadee@d Whi ch i s regi stered
with the net pag&adyiditommiani repreieftédSin ARG ARGUNRNL dvja .
subscr i ptmm@@iheméemsﬁmlm@maﬁggiﬂﬁgwgz ”gf}',:? D 2’5?&231%‘3@4;%%%%8%&&‘\ 0
t he30et PagR-NhYRLK, ¥l a a network "Such as i SRR ey aftegting yrudjiplg spptially
br oadband conneﬁ_tl Oy 2 RSP "0E5 44 Sehels pYeral) andq chinjmunsuinbey ofspritiols gy brié codeword,
non- vol at T8 b likelfheod ettt g e erpr éanbecillye@iatiai NS NO per si stent storage. As
far as a Us®r i Bhe@aCkRigtadsturet Ne Nnetwork i s the conputer”. Netpages
function inter aﬁeip\{‘gjcﬁrargsrmqa%noggce nd time with the help of the
di stri buted lgg}r\‘gage‘ age servet §°¥8 sherdnia ircludes fed toget stoarasr 1 SnBt poge
pri gier s ﬁ’;glﬁ Li;e@}{g :}‘gﬁbxg“ﬁr‘-’f‘ﬁt“’@ﬂ Siestuss yﬁ:\s a sudhgcievido agth BakeagRe fAGIINRDI S b AT -
netpage I ¢t-{limensigral oriettagon kdativetdid sensorhe B4 Wedas 2 - 4 200 .
. ' T/ AUOO/cDfbbeddodéd@puaent is distributed in two pacro’t%%rc%%g%E%Wa?%ﬂ??ﬁ’[’%nd
the actual text,an leviemace obj ect s whi ch popul ate the pages. Because of
personal i zati on,  page PRy BT - s g isatrpszedgih e essduition df 35236 abth.i Whih Pfinted at
subscri ber and so are pointcast to the subscriber's printer via the
appropriate page server. Text and i mage objects, on the other hand, are
typically shared with other subscribers, and so are nulticast to all
subscribers' printers and the appropriate page servers. The netpage
publication server optimzes the segnentation of docunent content into
poi ntcasts and nmulticasts. After receiving the pointcast of a docunent's
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Printers nabled for IR pri'nting have the option to print tags usgj
| R- abs_orptw(égg &k ink, alt hough this restricts tags to otﬂtef,%moog%){wgv 2003
areas of the page. Although such pages have nore |imted functionality than
"IR-printed pages, they are still classed®s netpages. A normal netpage
printer pri A48 doiepep &Pe tisGikicS B &R twin &f s RBRST e speci al | sed net page
printers Movudiidby S5 J0VE ?éﬁ?l al i sed sa?oyg{:_'é‘?’, Rts‘ﬁf:ﬁ”&gmg‘lh‘bﬁéés. cfiznechto be
printer supg&rtt'% %1 least  onEUEUP 4t Ene s 8 et atseyis denspivute bypdidcent s, Doy B 6
tiling schene,  and H&flameerofthetesy for each surface type. The tag map 811
whi ch descri bes t Hee taigclided sixigees Shaires. A Qhdadn! e MGksR LLiY...8 docunment
becone® assegitad &g isNalyho bt ved QS WIBR! u'snﬁl tmqgt!ﬁfh dgcurrsg%{’n ‘%w%c é?) gu%glgﬁetscéme
correctly i%g;,@sqﬁogtop‘g.e@igg) re 2,sh.ovvs.(f & p’é‘{“ﬂ‘aag bﬁ'ﬁ‘ﬁf’é’f’h@w&g@ndﬁxagmmuo
reflecting printer-related rrroiiTdisonien Anerisntation e 1 yilons BSsenstrg daics Bldh@Rine the
server | 1 BRCTNRY Aasr gegyetionef thaagdudio|te @i he een@N BRGL SR, .af isEﬂ@ecﬂ?%ﬁQé‘Q%ﬁ e
printer is diession. bad piripe@ivecae&y 1708h@ Igle skl O8SLL ON bel ow, with referenct
to Figures dehsdn® orhf ag hnddienke MBI, EL TM Print Flggge_s‘f %h"éignaataﬁ'gﬁ%“’é"gﬁé‘f‘cé?ﬁ“égﬁmwm’e
operajg using printers made W CLH® o o BEsiPrReEticsfad tiytation bf trtagmelitivgto the sensor.

t echnol ogi es, i ncfliBieF§ ey arprrdundant]ydter topin@ e Gkiebimui@ winhlle) €t , | aser

el ect r ophot ogr aphite ovesilldag Glapeik SirculkFOTYRV: f Dondld onsunmer acceptance) it
i s desi r ablianpdiadn RELRAAGEVR LS, _@;s&f;ewishe o?é(%ﬂ (jq]orv\nt,&rlféj Mﬁrg{ BEPETIESE pYigesular
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si mul t aneopst e B {oLeS, gi??f%gﬁ%‘% a J\?‘g"f‘ |%}‘ “ﬁﬁeé&:"?z‘,’" Vé?ﬂdg’?*ﬁ& fledifte e poaning dggce
wel | as paper. conditioner  affd4gRn s figldef ew noatter Pharerit thegzien @ mewtat G@Gaibsi is
appr gxi mat B % herfraidriismeterrng thefield 2f vitveofaMSseiing GavicdNs RN Sre0f fukNESE Rl LANg
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Figure 20 shows a segnent of a printhead 350. In a netpage printer) thﬁ 00
| engt h oW P¥72393 nthead is the full width. of the paper (tP_\éq'yﬁgJo}fy éhlb W
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is idle. mcl\rlgtg@a%emPe_n The "active Sensi Ny et PELmess: herees andsoien efyhetrion i s
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density Qithif BEeRRGst 18 KoY SLSEL Y _Pro %ﬁ }loé%a'm%‘"é"“fhmegg‘\fqa{ l?°§i Bplocatignerl dgjagst ed
position resolution is quite REGR DY LREBRH figtiop Weichmaps eahriaz 2 e tagped osgion to a
r eggi r ed “FoPdeirite T Sawtarclatsidngam i stognin Finoim2, (PRR oRRd @S prinet @lst ¥8rb0 2
net’Bage are capt g @ep @Becd ths QhifRSus@if 1o Bie IRKEBce A cansists of a.
sequencemﬂicetybmg,ﬁmgﬂmgggr lnsﬁis{;a}e%:r)]s on,thg 'gé}fgylﬁ’.ﬁ%r fm:%a eff"t‘)"'gfygccgg%xaovm
event ang.G | et e‘gﬁb%ﬂf’t e st sequeﬁt“"ﬁé’ﬁ‘lgd‘i?° € sam¢ tag upkeging sshegk. ghsy taagged
wi th the page va " the netpage whenever the page |ID changes) which,
under normal ciRt@svBPdbicession st Rirctichdle CRBRAGADEMLs, Ben b REiortb! QKLM ang F%ﬁ h
net page wesoras: (@ i cin@BferisRh @k lde @9 ciated with rt, allow ng the
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35 sel ectl’o

n dediFhReheney egion of a page instance. It consists of the nost
recent digital Twalistatusokie ceiap kdinR6ard RS elative to the
background area of the page. It is interpﬁg%gﬁ"h?ﬁnsér({méaﬁﬁ 'Ca ?sg'hfds"ﬁ’é‘&’i‘fc
manner once it is submtted to an application via a selection hyperlink
activation. Each pen has a current nib 824. This is the nib last notified
by the pen to the system In the case of the default netpage pen descri bed
above) either:the marking black ink nib or the non-marking stylus nib is
current. Each pen also has a current nib style 825. This is the nib style

| ast associated with the pen by an application, e.g. in response to the
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A pen can be registered with any nunber of printers, but because all state

dat a resiﬁ,@m' Jiet pages both on paper and on the netvvork) i Iarzzeﬂl[})l nn3
i mmateria 0?7?:}1 printer a pen is comunicating with at anw AP
time. A preferred enbodi nent of the penyss described in greater detail in

Section 6 below, with reference to Figures 8 to 10. 7 NETPAGE | NTERACTI ON

The net pagdiipicrtiin dihe Befamed eoding spheme hat Hocatier-indidating” ey analstdy dlsassid: Gmekd@tiveeadils0 1
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descripti on.4 Wmsgll st roke appl | €s determ nes

t he sge desc rrption WW@SIY 1 ersects It is then able to interpret
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appl i cati om,a paiied Y Cﬂ:hcl lyctoe bxleﬁrlextc§ R d&ﬁxﬁcﬂtt@?aﬁ.mé&m Rrdifd [ Gied SERARR erminal
LGt o AP B e S Be L L ee
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t he user' sdmpphiadpigon aisd desasbed Epddmety, B alifiAngiddaRirdd titbupRE birivolihd Rk inRAEL B0 1o be

descri pti opcopdai &hard i s recorded.as a r J Wo
oon2i 9Z 17c 2 4%&@ utw%T/ AUO%)‘%%%#" é\l%hel epaégfdestﬁjﬁears in the user's
history. The hype FP’ﬁsﬁ““eﬁfeﬁ’é?ﬁ“b%%ﬂa‘égsmwafgmmnpsmsqur Pllomp gtiprdo re@iest g\pnofg
hyper | i nk f $ocurent withput biing forred 1o aggept Sesowerdogamdsspeific e Sthe tier @y ba paldseratal copy
some@fer e thfbuil'll"iﬁ‘prli}ﬁ'\/iﬁlﬁ ls. diffthR @@pJ.zue Co diplel Sorv@RR! ihf ipREnddYor 3 BRRkdCALILRR M

64, and t hg.gp@h esol v There
are three types Ig)‘?@‘%@ | a"l?%d;e Jemer ¢ aq° ﬁﬁ’%Jr}l"]tcﬁﬁes “%'@3“"%81’%@'7‘%@?‘1%%" 865,
and sel ection hygtfP gocymsnt 834&3’“%6\%#‘ ?f r@"ﬁﬂgmﬂ@ dggriptighs Gecprd obvhidhpprsists phalcet
can i npl enefiimated legpirelsteménei83 AEAch fda@ibd el @@t B tspatidD ExteBY zofié SERh Yhe Bdg@ TR défines the

prefer enceact,a,a@asfe,wlemmém]‘cpgs m‘?”"}é‘ ybmts the corresponding formto
t he ggpllcatlon ection Nk su mtsthe current selection to the

appl T cati on. t"/r?%w‘ﬁ'ﬁ?‘f’ﬁ‘ﬂf QJ(J-JIc PIH© & Srpalird focugens fHglt eontisy of 25peof erge instenssst |
for exanpl & Qa‘r'i‘e’fa’pfill cpreserbndte aregy des@iption nofahesomgdcdadopﬁ@ﬂ EActOpgintan@i 830 Bgerib&ia
wor d' s neasiigRtGumidhe! prhkd deie ﬁQﬂltrQ:Xrﬁsth S or ke n@;ﬂ&eﬁr u@&nc@‘nstng?gﬁ oA &ogtgncm
into a di fmeﬂglt%%sgrt%ago e 8¥‘§ k type is charact er | ze

information 1S su Y re %Kﬂ‘f" Y$i on. The correspondi ng hyperl i nk
i nstance 862 recdykpee ‘&“&E‘ﬁea‘ﬁ%ﬁ%ﬂﬂ“eﬁﬁﬂ@%cmntzlhsweem83@eAIs$§mtfmsem¢eomlvr¢@stpe(ge
i nst4Pce owconkinstanc-kpecitieyii@dtibm Ais NSHyRAGICInAPRARES for TMGheliOOGRET te@iise) iDreSRR a

identify usStac@RECdstneh gégcﬂic TlthetpLEQ Jb!mg AELOR Qéaﬁ(t,c 2istE éfa anp deelemtent %QCQLBP h Beg rds

cart" of pgnuglsf,ﬁgr RU chases nai gt al ne asi n I on on al f
of the user. °SY'8% RASH AT (Y BT istagse S§‘°‘(Pﬁ‘f“r’\é\‘i‘i‘°‘s sé‘E‘H‘“(Hﬁ““B?‘G‘ s fexiglows.
sel ection hyperli nk activation. The systemincludes 15 the content of the
associated formi nstance 868 in a form hyperlink activation, although if
the hyperlink has its "submit delta" attribute set, only input since the

| ast form submi ssion is included. The system i ncl udes an effective return
path in all hyperlink activations. A hyperlinked group 866 is a group

eI ement 838 V\:hl ch has an ass00| at ed hyperl | nk) as shown |n F| gure 31 When
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40 Each forminstance is associated (at 59) with any forminstances g?rw%ba
fromit) WOU/BI2vi ding a version history. This allows allPQ‘W Utog | (—y
version of a formin a particular tinme period to be excl ude fAron@?fzgearch.

- Al input is captured as digital ink. Bl2gital ink 873 consists of a set of
timestanped strokg R 74 ach WO Q01 72192 2 4 NOQU 2003

PC T/ AUCOI 0527 - 180f it °é“o"r$§i5§ ‘ST E Ahpegink gemanicidd. @ field elemerg #5. or Easd
stroke consists Of a S&t ¥ 2t piasin diepe d’. pemmtipelendni B133a8%6) sceaakinedl s hy

al so i ncl u%f@gla‘ﬁféﬁwommwaMmWamﬁhnmmmm&@méﬁb&u&%ﬂkﬁé«! 854 %m@e%fsﬂ\g%% am
is shown iﬂaﬁo@m&n@&lm&tfg},@;?, ﬁL% 583D o GaN0 . beg a.c e_ckl:’%ox [ ecf:i Ay
teat $iel duri&?aﬁass&ia@ﬁ%}(‘éo@,%‘)# eld 8 g;? or a Si-gnatFePcoptEgagdet Jipelement &)
el enent class diagramis s 5] 4 aydjoqhip clsman 852 myjtly ancpissgiiated Pudiorlip DRIBEM; 6xCh serfipt A
field s zon&Bg] tharesogpetpoinyobiet1860f ds o in Aigedmckbox fi el d has an

associ at ed bool eavpagedhsusee 88 %, badgoud QY34 il AlYmprk (e tick, a
Cross, a SiHioheks nepbly bda sfekidZ ai%t c.) caﬂ?ﬁr’g Edﬁﬁgegdr%ﬁééﬁ%gﬁ&ﬁ&’%‘f%mé‘hiaﬁé
causes a true Vall:{ﬁ? f? be assigned to the field s value. A text field has
as oci at ed text VA & BBX! b gvetrpwive map HF) us@ia@Gwitveay psbe githrad to kb tags on
capt Ur ed iU Pageiebetrarisieied igfto eziomen thepag@Ut OMaL i cal |y converted to text via
onli ne harchwr i ti mgNeRREMEkbRN, and the text is assigned to the field's

val ue. Online h??acgwrreift ig re,cgs\zi tion is well-understood (see for exanple
Tappert) C.) C. Y. §ueﬁ'° %&WF’.“ KEPras aejwork Fpreistsploet distritfited freofAetagk BagOtertetsNi,
Handwri ti Htjz’%tféiﬁﬂ?%iwrsﬂ,h NetieE DIseaeas R Cileip4pe SppiatidadrieR 15 ndPRL Yl Wyers 14
Machi ne | 1edgietpigy pinee;60 Mhnedted via Noenili 1AUGHS b l]\%gngl)dssﬁ%\ shgnatyre fie as an
assdbi ated di gi t @ nSh QDALY E,, 2 ue 883, as shown i n_“f:'f‘_glﬁ?'ee '37. Any digital
nk_captubadedifl. 2,3 dnatlre Ti°el " 's" 3 BRE Yheh At draleionsips Spovper isers, eehswiriars,
respect t% gﬁée |8"eﬁg%ﬁ?'°’8fa“f‘ HereRy\fibarizey frariph exctperk actiginiel. 1aauthedichia@lusedd Q@ addIge Of
the conte fPrexhen pebalffafithamiiaedustrien dhptiedich kSsaRBhet 101 - T Le
assi gned tepvidei@s fds@bad sSov!,al g ;;Qeescggrqb talh,Si gnat ur aﬁ‘f ggéhg%g%g‘tq‘e“& FEtERE™ he
pen user' ﬁgp&gt%@gs_emgngr;actn%rekkem specitic 10 FRE™ Rhmaion e, pegm Pesriptnm endt he
forgy Onlne si gnat ur e ger Pyt Ay inunbpeal pase srciess.sbah bahdifng @ @ubbad bf jRARIUnES,

Pl amondon; "R.? RAFFFeRr alsp maiptpias ust AupbtowBdsif@ eSh Giraliddtaie, \Bdnls fsich al 'h%g ealg,gte Lter

| dent i fi ceetpegsninput TikeySh afleCapftbpribd Gagflsdrver, ThAbLE [ REEONI L] oun% Vol 22 . No. 2,
1989). A J&ﬁb&n@dt@mgpoidﬁlghgggden if its "hidden attrrbut & FPedelaiva pitgden
field el ement does not. havé an input zone on a page and does not accept
input. It can hAVEP%ADERE? alowits doumerd Da &1 enaleminil,chd prévidesnéali bR elnd 9 pdeb & feQr M
datgﬁmhen“at‘ﬁél)'ﬂ&?hﬁwn@d#hai ning the field is submtted. "Editing" commands)
suc#P as stri ke- taepid Btk G ' de i,on,. can _al so be recognized in form
fields. BBGRHISnLNE, pg'fgrqsvw} tﬁ%‘&?"g@%ﬁ!ﬁ‘%. O 4GP hhsideke "’Sg}‘ﬂﬂi'ﬁ@ﬂge(l’#aee.
with access to the dynam ¢s CFPIERREENT Mpdfiasibrroesponditeipeze instran " of f | i ne”
(i.e. vvidt h@,ac.cefsmtﬁi‘ﬁc yRPRligntipn Térrmpis @fserﬂEIWMﬂﬁﬁdﬁtis nﬂ&ACdxl'cirfetﬁ&@-Epﬂiiagglg.nj&\ % &ipage
run-on diPsdicetior sep@5 14Msi dn taBplicAbatast G Wi tive i gh ‘accur acy,

Wi t hout alessfitiell BluaslEREREGHL trai ning phgéuélw%\ge?a téeo?u-mé')éspté’n'%@ﬁf pﬁﬁﬂ%l%ﬁy‘f are
Hagbwiting is ﬁé{tomati cally generated over tine, however) and can be
gener at ed_up-f r oM FT “TET &8 S5pojted qja girieqibf newhrk saer plhtfora tym SlailaGers 6@RSI BhE O
a sequencBVist-Paskardypod Sun. Multipls nevpkeeservdad b bkt &h «AinPEhdsd |aas¥n ghement s
zone is dispibneiasler b Quhtapdr hets SRR f o -chg\tcai)lnaliinlxgov%ybeam ready Tor
interpretﬁa,gtjo%typﬁqg %l;{gg}f)es not appended 10 af™d J ST EdFETD 41¢ in ANticsder bam
i's appended to the Ba G O 21 IPage &7ver; 9% 4l |be proided direatls in a r@agbipgiidned sudhiak
cag&ur ed 1T EHEME R R Gmpbieravofkstetion] of og a lont retwpiket ed as a sel ection gesture.

G PRunscilidpt i onTHeNEwa®E RairekOr € obj ects is generally interpreted as a

sel ection of thfegigs ihed objects, although the actual interpretation
i's appligation.s ecllg ? %J%Fﬁ.{é{k é‘p‘r“e“*"l?“%?ﬁwﬁ TSRierqdpyit dhe\petpagreySepend prints netpage
interactions with el patpbscriptien Fash printer Beiamequy pdfier [IR6, kol iLdoRiediddQd Bie Wi e 2
net page tHYEEt angyerk Pehasitrpudémeltdipha ddyR®klcikecGoner al dick Submit action
to applicati on Apai fonGhinG angWbi b <o) £ O lication Selection Oick Submit
sekBct i ofordgd ARRLI LAt ion For mqa‘"% sé:{uggrs.&néncwgaglg MAPRY: G PR PER T FoRAing @0 pessifudni| d
Text Handwr |§|§g% C?onverct_ P g Petyeikis the computer. Netpagesgmctior jaterabtivel§ heedsdspi¥eatd NQ
Digi tal 1'HK"ALERYRO!die distibthedinetoed rogefsiretsdo, Sigamty 6 pRldladkwlE pVakd Ty di gi tal
i nk signature; Themagngt ginei @tefvatl sussl- Bt NOU 2003 .00NnZits?2

PCT/ AUOO/ 00527 -19 of form assign di g?%ggldmsulgcélﬁa oﬁrnélpzf"f)p‘fbp%f‘?i‘ Kioffe 14. Each
Circunscription sign digital ink to current selection The system maintains
a current selection for each pen. The sel ection consists sinply of the nopst
recent stroke Captured in the background field. The selection is cleared
after an inactivity timeout to ensure predictabl e behavior.




The raw digital ink captured in every field is retained on the netpaggNpPRIR)
server an{U%/8Hi onal |y transmitted with the formdata Wheer A BBobdden 1 S
submitted to the application. This allows the application to interrogate
"the raw digital ink should it suspect t™e original conversion) such as the
conver si on d@fimdeinastbutd 8 Bvoln@althe ohidi for exanple) involve human
interventi @Ba@l of PE.ARRL cata‘t)?ion pl%\}%?ug?%? i %{émrrge ‘WHF ;:ef° et VR PERUY4te the pages.
appl i cation-specific constat ey 2& NBER specific 1oy p pesticlansybseribert @d shire poidta® to the
entire bacRFobhiPrarreis tsppprepiatsprze cmer. Det aotcifigs Badc tn & otfler tlina Ve ghichity@haea wit1©
appl i cat i O sbsctitke andko 6 fiicadid ol 8@ pin] and BEREESENGE Of 01 01 Tal T nk
outsi8e the expl il feulelublRad] (e form to rout.é) the formto a hunman
operator, gn.the assumption That t RS dbe HERFRteD of dostment Faintaine rrdintsmtssant 0
the filled-Tn 11 &l GEDNELe aenest of hdsumedts edeclsyouts, thel pginteraknB ahth Whaidest, DM NAT t
of the prob¥ss of handling pen input relative to a netpage. The process
consi sts of receiodde e plifd has e fromth en, identifying (at 885)
t he page i@a}l?ﬁ]‘g@ %CSOPtto V\hiﬁ?ﬁ’ﬂi&&pxg%?aﬁeﬁ’%ﬁ “T"ffb Prdha defing theydogument e printed,
retr{ ving (a 5 ‘_lfnﬁ"e' page description 5; identifying (at 887) a
formatted el enenfthPsUeryigdres andymints 581 ahd¥@enphgbOkcRulthndduef SE6thSside Ot lullh e Ebgm(n?t
888) whet hdwpleselrinf AirldRéntricks fo QL s ds. tpo .a field element. and |
so appendi ng (at::{l-ﬁz%)tm%!} %%HE‘C&?‘ES“%I%B?@WJ% panﬁ}éﬁaésg%o ’T"’H‘L‘s BYPthe field
trn

e received stro

val ue 871) jinterpreé ‘(‘5":°°%‘9‘§)°‘e"fvh$°°°al’}%f'dmﬁ:a&s ipatipn off pegs| descrykionsf antl bparfsiore hrdl)
and det er rﬁh“ﬁ‘i;ﬁﬁfp?gétmye © RRHFEImPRS progerper (RIPIebrsists of oA ior€dandrd WIPE 1471 i S in QL QLD
866 and i fhs@upleet prratrigingcoftalersiOaist of BBloR oS8, QMR LN pk LEL nat i vel
det ¥ami ni Nghe(sAchGBL)viVREL G bE L 9L DAL ted el eﬁglrft cbél#hgrgag%ﬂra‘épqg%mé’ges i e

. R P! €aas i t S. .
hyperlink el ement and if so. activating "fﬁ'f‘" 8885 t he corresponding
hyperlink; alternati very e & imaing havethesstioto pont Yenping Redbehptivednlackiyip @ntoidhksis
appendi ng & BEE)tetise reptyeieasotihsiiageokieogOsuthpgestihadl hopd linkitdK rufiordate wRarkground
field 833 pagandeyoapyti digsed Bhet@@d ) the received 'stroke to the current
sel ection 826 of,fhe eg&reent pen) as nmintai ned by the registration server.
Fi gge 38a_shows A det A SFF PothCIfEREes Brheet ¥ Py Yoferspeciglisehnetregesmintets oy piim
Fi gire 38. wll?%’F &etHred Retctintihat icescag siriater sippdtis @f leadt ofhd salfde iyPe, bldls@iphtsQl ek one
accor di ngtedilitgrehethey p@ hordce td\apf fodath suTRErye! BE . deternj.ni at
e mateiove AL e T8 Sl B 5 L
ink repregents a checkmark, and It S0 4 g‘ﬁ?uﬁ‘ﬁ“ Eutat gy gipeument’s tags s bueoreey
the field value;, alternatively determning (at 899) whether the field is a
text field and ifeusa shomtenitng: riater QHXJiagiad Sre e tpAdrerddted oG AR Yabilain £
wi t BSt he rebtptiofserizhie oAAPE-GRE hddlefk [ €0i Strati on server, and assigni ng %at 801
) the converted Ac,ggmg% ?:Lﬁo.ﬁ'eéé o2 the field value; alternatively determ ning
(at 902) whether the Treldis"a STBPESPTNE i JeeFibedam areqidr dsteil yreBdctiopibngslofvatwith
903) the GIgredTawdiedst he signature of the pen's owner, with the help of
t he appr opfilat e MBjat@pristhesdsi on server, creating (at 904) a digital
si.gnature of thawcRRL he corresponding form also with the help of
t hegpegi s&g.@g,{%qjgmsap?fg?’r‘.‘g‘?]%'& I ng ChETFEMGWHEY? Wdgmpaes of dieitsl prinsieg tednglesies,
relating 1o the Cor FHSpYUTHHES BpH ltcnelrtmiowanehiassi gtk gofats, 805)idet dfsumer
di gi tal STERELE M & desiedlelthat ainptpdpeiprined Hae the Jolidhving cRR@@HsS8r ver Commands A page
server comand pistogapRiOqIR oMMy | S handl ed locally by-the page server. It
oper at es di rectﬁi%lqgaﬂw%e% f.orm page and docunent instances.. A page server
command 907 can be a

A be .\_/0|p3m¥‘6rm command 908, a duplicate form command 909) a
resrae{él f or'm cormtifidelighily a get formstatus command 91 |, a duplicate page

co nd 912, a begiaterjpage command 913, a eat page status command 914, a
dupli cat e docungpt, &Qmmand 915, a reset docunent conmand 916, or a get
docunent status command 917, as show in Figure 39. A void form command

voi ds the corre'%‘bQiFFﬂF‘ﬁg forminstance. A duplicate formconmand voids the
WO 00/ 721°92 - 2dnple2pedatilOV 2003 PCT/ AUOO/ 00527 correspondi ng form i nstance
and t hen -pr oducRsiy ain3Ghihve Printed copy of the current forminstance wth
figod val.ues pr.e erved. The copy contains the sane hyperlink transaction

I Ds as the origi NAT" s so i s indisti ngui shable fromthe original to an
appl i cati‘on. A silsacoufdoybimsiddprimingl voi ds t he correspondi ng forminstance and
t hen produces abmpakionV@eadri Nted copy of the forminstance with field val ues
di scarded. A get form status command produces a printed report on the
status of the corresponding forminstance, including who published it, when
it was printed; for whomit was printed) and the formstatus of the form

i nstance. Since a form hyperlink instance contains a transaction )D, the
application has to be involved in producing a new forminstance. A button
requesting a new forminstance is therefore typically inplenented as a
hyperlink. A duplicate page command produces a printed copy of the

e S N 1 T r



function MO M¥RA%ed di rectly by the relevant netpage page $giq)s 00/0
copy functions arc handl ed by linking the | ogo button to an applicati
1.9 USER HELP SYSTEM In a preferred enbdi nent, the netpage printer has a
singl e button | abeWb&dr coddehlonr WiEN pressed it elicits a single page of
I nformation, incl ng:orr}‘?]: il %s of printer connection status of printer
consumabl es top-[evel hel pralaintipgdechnsiony baspll pfahesesherasenistics. t op- | evel net page
networ k director yﬁﬂé"%@?‘fﬁ%m@mwﬁﬂmmﬁeieﬁﬁ&[ﬁhﬂr&aakapgﬁe&h'%mQQucF w.ta
use the netlrhpbes pstrent aslinandOGAIRRL, &%iipgm% i ngl. des the fol [ o~
functi&ns: dftpr of . a. document rint a clean CopyeBrelsy tgipserporaes

| PeRbidlprifhe QA% Rinf 0! pri y of g
print the stmal‘1 us,of a docunen RGTERPEftnict! SYicms SEMS) tephnolesy. Fisurd 1hghows a1galgye
pressing tHe Dot ton Ahef Mist erindedd e atpyze pallpsintef inddp@atelQ6896EHating GerilsAl 4S
of a documdbf 21498 AR peeesdivdnplepiiink Tl @i bim@odd) §is &, ,%%‘g,m Jegowwﬁgc .
deli vered, md“kmummg,m?gw)&ﬁv\évas subsequent |y subM tted as & *piptpred
The net page netwopk ‘(I:Ini.reeitorg al'ows the user to navigate the hierarchy of
publ if‘ﬁt i ons and s.ePw“% ST S0 sepreximasly )10 miggons fengbyt3e mivevhs wies, AfrdYE of URe Y priftfb
cal | the nétPETEciTRAon k sHQOOObsumes0h Bt ifcy ke WMORIGE, da@dhsBPRAK., (s &y o
oper at or. Thtshewpprat or can | ocate the desired docunent and route 11 16 he
user's printer. Qgﬁeﬁgor% ['%nhe eg%)ncunent type, the publisher or the user
pays the sgall.’ §3I_ow pages P SANEEIY gethe Aol 398 (s noszleynm A3, ozt ebdmper 304,

(b’r P inleghanng) rigy A¥bthelevermp307, 1he activa adniatorSbe & fad 3b4) @e pas§ve’sQlator

2 4 NOU 2003 WD 00/ 72192 PCT/ AU0O0/ 00527 -21 The default single-pag @ﬂ@\f'mf!
on

unavai | abl e 114
light is | PEmEHE0L e odisaruaamciome| 8 busdive IRhE: HhG300 S %e QY Glq ;36 NEtwork. 25

2 PEHSONALI ZED PR 6 Lol MEREE sde)s flEn1E0) Low n description, news is used
as a canonkgag.AuRlication exa I3$esr]t!3°d|’e"1"faﬂ °'r"ééxltt g‘béafsé"ﬁﬁﬁ‘l’“ﬁ?t”f‘aﬁ# e ettmndis ns

in the net %’ﬁg’e system: “APTREd ghhsTameccve angtor rofpts i d@endBH. Theaohbiniiina clamns 80s0f
newspaper 1hé Y& Frmecantitangmed eledwethinill BAdREx&30PE | N the present context
is wider. In theFiget pagewsyshep & Be.80id 004 al, content. d the advertising
cont ent  Of priftind @MRentHoB IThERLI sgcgongie. ngr sgnapaf“z‘_‘éa'“ﬁ%"f@nﬁ& 5 &P Tt s .
The egi torjal con{ ent 1S pereonal 2o Hleubinkitt eatyshevhibe inkabied12 thatgmeds tedugt v

stated and |sr’H:°)‘f"iW€e‘t3I°§/ captured interest profile. The advertising content is

personal i zed accBewkisngfa ool He 1 KXPARhE Sech@EALL if rﬂ%{;@gr& D 2.1
EDI TORI AL PERSO\MJ::Z%? b SRS G | QF;?ZF j’:l@dl‘ a\,)fvhgﬂtht \ |°ncf_§ n(l)g_oro'news
sources: thgse.that, deliver news pUDI T &at ‘BHBSISEH 316PHY SR PAiag andmk ddplet. ink s
news streans, WA |6 NEWS pHBHPE Ly Atdhe ik senisgenr it 8 the Anidic @l 0Ly betwd@ the
publégher,mﬁﬁ\?@m’éeﬂoémﬁhea#ema@gmegat ed either by a news publisher or by a
specfal i zed newsWhiB@fiega the printhbd WR1OB kil Fans,. typically correspond to
traditi ongkinig 8BS @Ena?m %W%%@H\Rﬁ% 8 %E"\kg’e %ri"?l‘?é‘é‘ﬁ%“w T petherrprest
and variedy, a ~raw news feed Tt o R fEve e elgsuedes 318 of the activsractsator beam per 308,
freelance W iter 5 EOrHRTFAe pars thraeth She oealnl pait 308 toosbodd ondDmicoRend, SRUET, iS N
e-mai | . TREUMeTisageerpublinread ieQRinSLHVBle RARP HuleS 1b tg%mq)g%)g&ctgtei on gf cedi t ed
~news publ iamato}mmpaas;oy\gln&hggd,tith,gcsggq%gg%i on of multiple news 't %ﬁﬁgéss“]gy
handio ng tfie «aQgRQaL i on .ﬂnd hence t e Tor e P2 AEsukicragdeyeen dame et it ed
directly by the reader)PUHE "sded by the entigyred g ofsthe destratitbwen béng iafightod 520
over whi ciP FEs B5torhFals 30k Thedeyenaon 39 irtneis ais noeRicd1@d the nbBR RAMBSG0d. RS noBRIL 08, @
dai |y newdYaes atoyt teedliedi fo e pdaiiéh stfm FRlpbre $9R0) Il Bidtls NG 1 s publ i_cgﬂg?st
Tessure, forcin N ou
and 1 A otk 10218 3ch! and ausify the ink meniscus 316 to bulge, The nozzle rim 303 prevents th

' vents the ink meniscus 316 from
spreading across the surface of the nozzle chamber 304.

35
As th i i
y § (he temperature of the beam pairs 308 and 309 equalizes, the actuator 320 retums to jts original
position. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozzle chamber, as shown in Figure
19(c). The nozzle chamber is refilled by the action of the surface tension at the meniscus 316.
. Figure 20 shows a segment of a printhead 350. In & netpage printer, the length of the printhead is the full
width of the paper (typically 210 i irecti i
40 y mm) in the direction 351, The segment shown is 0.4 mm long (about 0.2% of a

co . - .
) mplete ].Jnnthcad)‘ When printing, the paper is moved past the fixed printhead in the direction 352. The printhead has
rows of interdigitated printing elements 300, printing the six colors or types of ink supplied by the ink inlets 312.
To protect the fragile surface of the printhead during operation, a nozzle guard wafer 330 is attached to the

>



2 4 Nov 2003 PCT/ AUO0O/ 00527 creating a Personalized version of each. Th?l
resul ti ng WQi0P42182li ti ons are printed and bound together intg a sin |2k NOV 2003
newspaper, The various nmenbers of a household typically exp EL/AUPYEgsR7
different interests and tastes by selectisng different daily publications
and then cughmeidZig Faor each publication, the reader optionally

sel ects speg%ﬁl bl S tgattelt g’?\?” COnE=Ett Mg A prererdingariorzly puaphliolee33 b thiveghSvhatR RIRAT
weekly. The dail?y ‘S¥ctd R temerdeatirbholes BITobhediR bAEHy FipRaBer0R bk Aol O
exanpl e, i n€l B@wpe¥yech@reir kil and N iR Able guard LS RALTONAIL) " Op) nronered
* Busi ness")Wheﬂoﬁeﬁwﬂigm;g‘;ﬂﬁgap%gﬁ%ﬁ, and " Sport s PIfieggpreyet ik 321 from
avai |l agl e sggti on§hé@ets ecific to ap fifcation, as is the default subset.
The reader can exty?n P "aany newspaper by creating custom sections, each
one drawi ng on anyh4#eib esnsingfdevivevithe fitpagaifem i LR tL.oQRs, L ght  be created
for e-mi| BAGbkioade: w0RRUICRIRILS, g;,,Perss?gEafgﬁ‘qg’f W cg?‘_'lg"r‘fémﬁ’é\’%
feeds for Sd@ﬁééipfokiﬁedt\&ﬂiaﬁp g& ,g\legrlts" QPP dhepe sy The draage sswsentis wav)id-sthe
reader opt |<19151‘?1I)e& - Specifi SPrate Jilterto prnmitgensing. pt oply Ata-infered weVelendie. A3, deSitad tn more
medi or 10ng °3<’ " YSrEiRAble sy ieh thenib inia cdutabtivith the Sack, bt R BENEII0] 5 RAGES)
and the deW%trptF@pemurémmor_fm@Qu@r(;g§i25¢g,},i &yengrmﬂld€hzig?§sé Vﬁ}é‘k/ (e. Q. B g’h)
nor mal , |oubepanmaryme9amim§§1?ﬁg%g (J L. as &8 percen A8 ) &R HRformation) eapturep By
optional | yrg%;‘gi[her%g%s ref ef ence § oT R (o bastgipnd the pintes rbese gtioninteipeiBShOT
a smal |l nunber %té°£° MpReestucue] es. Each article is ideally witten (or
edited) in both steprfcandmbaingntiodhERetds JeTalal by ' ference. An article
may al So bearking e Thé MarkiRglisheeOowka; gingﬁ:%pfjént ve?ig%gg%&g AT Hitpﬁ and #Hhadtted
sophilSt i cakdvaeh 0% bR o fRMEN . 2’{ or_ éxanpl esafyc{“ﬁ?‘ﬁ’\/‘f'ﬁétpﬁhfy}s‘ﬁ? ¥ bowsinedsv e sicls*
versions. Th f?‘g,gf Qpri ate ver SrEnFarinciss ke isaetistarsd witdhemgipe skt and @R ARHAIGS: pen
age. The reader®C sAI3adr rsjpage ver dearel imeprag it indperciolabAKE Sk SRAENGE 2 QLEL .0
thei r bi ol FdaPn tayetpagthewait t i cl es whi ch nake up each section are sel'ect &d
and prioritized IWhet iBer@fiid; d each is assigned a useful lifetime. By
defaul t thgy. #gadeldvered l{t?{;)ﬁ%cﬁ'%’rae']ﬂ@??&r‘l‘?’ PE it miepi pesition pnd pridnitianrefatior et
subj ggt to Space const PR Ees sthsarrred Seibe ori henib s ipairiddangive loh G8EH4 QNSicae
where it i YABHOPYiF ey “dive” MEaxdews sibacOlcAlRb] Yo ERAPbEaRl) Ahoral e

fi | tering.pediibsh dcer tb RRs AR hboREidu QoL L %'rkeé.,g%’“i ch have a SulticiPenteyPdhg
lifetine. ﬂa@bﬁy’qgetf&,pl eyhich quali fres Tor COrPabSF SET ¥ espwied ts@cimfiguoisyalue to
Printed with rat%}ggﬂe i ong “EPteibegmifiedof the article. The buttons can
provi de an easy % detqrpingg the fojitiop liid @iartlatiorlbrSilsi e tle) nefSBuS L0 G o e.likely
that_ r eadePsmum tnlarsh 09318 the bage indle Gichir @ il Gl Boad b1 S| es?s“éitbggﬁfé%mg%f Hiies
and 4fhort nibirilaivim@grtﬁmtuf;%&g‘tvgdre effectively constderis¥wufit heatositicnafiing
by the ediggs %&P'% are del'i ver ed tio" MbSTooB PR ieeed b sdrthetiara. sedfivey sfardes
optional | %fogog‘gg al%) ) u?steﬂ?sg‘é‘f {ﬁ?ﬂ‘f’ﬁ‘:iyhef‘acgmrb% logi, blvasse Gl ab idknityi dﬁQ}a?’paQ@isgnveﬁgv or
don't sur e tag sizq,irediug@| pbsition Asolddi@ls SQE eI tor lowers the

t hr eshol d faeredstd lesdwiaigGhbggodur i ng col | abor??i {E/&%p%)‘?ﬁ&e/grtfwﬁr%nmﬁn ﬁﬁsc}éj\lﬁm? E (il
mekes it nmore |igely, thak the corresponding section will be filled to the
reaggr's §.§)r%%; fied capacity.” "APHF It Spterkes & eeriesrvfisughes. y skake tondistsoBNsel@nce of time-
speci fied 107 Of PIEPER teajes. ivfatdive s woabm dhe add@atiled 8 SO «BRYN %@;LJ Veve

speci f i es i @lso Bgaepavith itte Lagr D gat@rugshtdpégg GRl2gSect iu'ﬁn, and this Proarf es
the prior bitckr@&nds & bR HmbNcdnllf o Gdi L Qr -~ The Speed” 81 {1 ahapsss Pyeh.confes memmalot
connecti on affecégc%ng he &HGJ Ity a firch i mages can be delivered. The 35
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DOCUVENTS When a jnetpage ST is | (e sigia] infito Wenamnid) textito G De
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When a non-net Eage docunent is requested on demand, it is not per sonﬂ iNﬁ\‘F%[]H
and it isWOMMBVRed via a desi gnat ed netpage formatting Sef’é‘?/fwm&
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reformats it as a netpage docunent. A netpage formatting server 1S
speci al instance of a netpage publicati®r server. The netpage formatting
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t abl e of content Sthe bybters aRint@t0ER| lv.inglude all Web pages directly
linked to fke &ﬁg@&t&edm&%gﬁg Thel %gééllf)y%}a%a}pl?ﬁgmf °§"°%é°ﬂ‘g?fi SEPLY\Pf e gpost recent
preference, , The netpage TBr Ratffne sleirais deated afies e inertirial timetupia gesuk ehancisgi
i ncl ﬁgi ng PeRF act i vi ty and persistence) avail able on any I nternet
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page servqﬂdm‘ggidgpi des know edge ot TRt a s applicasns Thisriiows S praltratiog by isterogete S .
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further i rfitldrowaite dbrhosesielpr ef erably printed on demand at the printer
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they' ve bgen. FOV@% to death, % hey dXiorEonsting huryrliak alternativalyydn tigyatisgace of an input
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protect sensiti ¥iguk NEOLHERL] Blited Ridhal e SLOT e nd in transit, and to

aut hent i C@&ﬁmﬁl@rcﬁgitaﬁ%mtopara, transaction.  THefe 4y Be PRESchuesiadisyr 38, where the
crypi ogr 339%} in W despresd “dUarreeticeEing Rty ver of e Ged. Tsipypcesrohsigsibtldbermaig (ar
crypt ograp &“e%ﬁeﬁiré@pa@ekmm RO7)eeder D0 1igital In@ FepresintOf ch&GEMAL A TrAPNY eming (at
Secr et - keyelorgptoyr aphyiiaiics SheLy Wohfing fu WHTTRLLL G, GLYRLOGE GRAV) Uses
the sane chmytide@u SRGHY Rlia@RYo SESLY DL, 3 [essade. T Baft Fas S SRt e 1 s
exchange ggBggages, st first ar 1 ange g bede ol ths prprogsigifegifgion sreer. sadassitnirig ey
Publ i c- k)e’%lti g{%Pt 001 BPRYT “HI'SBe figd wup aleriatvelysietersininged 902 wiBHY e GEE B Wenadhs €S
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%@é’?’g}’iﬂﬂ(lﬂéobm digh] Snkak fe HBAtAC TPt lsloMncF eelitl?‘ﬁu.egell chSUCh QL qnay
t ha0 any regisesi @Gl bay S i; key can only be decrypted Usi Rg FAS
otk i Bk L el Lo 40 0 S

ot her KeYhe r{Niut ese keys is then pub
private. TJ”rléeagpltJ1 %{ ?°’tc"p’k“8§“"i“§ X‘ﬁ BTG S EFNElF igratugakey reiatineaeybe somespndiathppl@atichhad

hol der of “FH% (YY) e dieifabsignangyyio the 6eicvaipt ed usi ng the public key) a nessage
can onl y18@ 15 Rhge Sgnvbethbningingg t he private key. Thus two parties can
securely exchangg.dRssagdes Mt hout first having to exchange a secret key.
Toasnsur gt hat t 3 rivate key “(TEehich i handied jogally by theptagef seyver tireeriied directly of

ge and

t he private'pTcey TUGBhE8%*e the key pair. Public-key cryptography can be

used to creat e 4epagh sgiver sdmraidQ0BiahIBeR void 36h BRIk ' vat e key. can
creat e acoknaarnid)agsd rdf S@wmrgﬁlaanqg Ii'[ rt]en encﬁ%sg{ d“%’%&ﬁé‘{scﬁmﬂas"f EO%-‘? fegst form
private m.m@w‘ﬁ&g a(:'?lnli then verify PHat PEamBHE P 17pt BY Mgssommeenh 815i 4 25t pase t he
"signature" of the hol def  SF THe BRI ASer ey damhrent commppe eI, o 6 gét liadument status
parfi cul Ard Yatahy indigare §bt i ng the 20 encrypted hash using the public key
and”veri fyi ng thwidh@ash cagaidnelds kg, g It the,sjgnature is appended to
t he message, then the recipient of [%Eﬁ)gﬁ%ég%"gglgemé'gh%&é@ﬁ? Bot toifsphe
nmessage i s genuine-and that it has not been altered in transit. To nake
publ i c-key cryptography work, there has to be a way to distribute public
keys which prevents inpersonation.-This is normally done using certificates
and certificate authorities. A certificate authority is a trusted third
party which authenticates the connection between a public key and soneone's
identity. The certificate authority verifies the person's identity by
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regi stration server. The server conpares the secret 1D against the
printer's secret 1D recorded in its dat#ase, and accepts the registration
i f the | Dscoarespalling fofm inki@E: 44 Baf Sl 51,9033 .certificate containing the
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cl _ea{. Alae kr;& ;;td dr ’é‘sllc_al;;lmdn;wm pfoalrces‘&yﬁﬁ\&f( Bdpi ]E;kftﬁ‘er COA&WMQWW%,Q%%“%QMW
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This m gh%lblﬁﬁeu el ie»>\</aasrrqute,r w{@ause f Frés p‘(‘-frfh"b%?‘!"‘ﬁl??g’g“gt ef“!aenq%@cmlumsg who
regi stered to use the&* Bt &ywhon it wasiprntasy dnd thestanis of anpfamnd it domaiksnow t he pen but
doesn't, then il %eniaed Btvascomied atinOEBddIC afile 5081 Bid & i Ruard BEELUS Ghe, ofe £ 1€
printer iidatifted bytByen’s Burrkrd S¥cdioh SuiREh « it agrees with_the pen to ighore
it 300 | &8 cfiinds 3 R ACE Hicrg a _char 80{, %gg%?ﬁ_p, ate Wi e 'iﬁ’f@‘“f S ¢ R PLRokss

t he regist rcati on procedure: T fresRise togtaip g gagp) seypricomma) el¢nirat fyale degpnitali NS
a secret REYTELE dhepdly comnmds ipmerpd. exchange key is al so recorded in the
net page regi st ran ippliratos canfovidadpalaisRspatfic hhddBne 8F cBAMS ACLUr €. Duri n
regi st r atelemén intalGpeldiaiba o 4T sescin';crsacggnwl D tg,%%e pri 'ﬁi}é’}ré‘fa‘f“afﬁif sﬂ’fég
transm t%haﬁtkg pen. ) D to the et page T egt & Prerlingsseated with thephyperlinbiod\geopp rather
gengrates a 35 SCSETESFREY™S the printer and pen to use, and securely
transmt ; g;. he skt z;v;ﬂ@mgm ispiliddﬂxgﬁifs.“lﬁhcfcnﬁ;a{u?bﬂe ks E&Qﬁﬁ?ﬁ&ﬁce&:&? QMan{doéshe
sessi on ave BrCinpupiofdbn\Wipdg SealBbe S LV £Xchange key. e printer stores

t he sessisQRrr &Q¥an l%gk{;?}n Ia%iiﬁf i ndexed “yaq‘%éﬁ‘erc {0 Halqﬁ-hé%d‘df’?"&‘n iff4vaed Ve page
encrypt eq sessi on key 10 the PER”  PREsEAvesopiusd has nconselsusidmtriksser.

internal 'y, ina%‘k’?d”lf;ﬁ“f'-'h@%?‘ﬁmce; I D. Although a fake pen can inpersonate
a pen in the pdnteegiestdiaij Qth RpRE RGRAed G - & | n,_can decrypt the 40
seddi on kepsgetahdihei¥h ’U’&gmg%u&n, e i i q_;f%{ofo - °\/’\'y1gl|’§‘Sa §=°6E‘§‘\’/?°gt&"§ f°>)ﬂdﬂfﬁt¥§‘§‘i K 8r ed
pen is first rggl stered, 1t is of | FOcfo ALeErs A APy puttgnt Injmost] chsed ogsitedhedogas er .
A registéred bo yoLﬂf—%@&w“ﬁee‘?‘iaf@“'(gmby*mabﬂo@mdcdiﬂofb\eedﬂim&rntAIndﬁEﬂlH&SJofand
fill in ferphgetisuh smtikepe noup@ghedbition blichslnfelaRory e o a¥riQYZN 92

PC T/ AUO0/ 005272 ~~ N~~! Anna -3t) to register a new user to which the new
pen is automatically linked, or to add a new pen to an existing user. The
pen uses secret-key rather than public-key encryption because of hardware
performance constraints in the pen. 3.4 SECURE DOCUMENTS The net page system
supports the delivery of secure docunents such as tickets and coupons. The
net page printer includes a facility to print watermarks) but will only do
so on request from publishers who are suitably authorized. The publisher
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The effect is simlar to a watermark in that it is not visible mhenzlkommﬁa
at only R 0UTHA2 of t he page, and is | ost when the page i§, ﬂ"‘ﬂ‘ﬁ nor
nmeans. 15 Pages of secure docunments cannot be copi ed usi ng(‘flﬂe g? ¥Zi n

net page copy nechani sm described in Segtion 1.9 above. This extends to

copyi ng net pages Tiafdcmgit Becd J gcapi ers. Secure docunents are
typically ﬁﬂ%ﬁsra?cthﬁﬁleﬁﬁ jﬂ;@?]tﬁg ﬁ}“@gﬁ %‘gltr}?r%ar"%% .df"rcgyn‘%'éﬁff‘i‘%&?ﬂpﬁﬁ@g@eémr.tsneiaew e

i ncl ude tq% user's g &g'g?% PEQTIHe aparplicediont ur ed when the user regi stered
bi onet ri ¢ 'I'nf or "EERHA-P@ATEM t he net page registration server, as described in
Section 2. Wien lpkesriddetlbodintnh 4@ ; t page docunent. the recipient can
veri By i t 8 sifdid AR hfSinda on_t}%l r.egues(??}ig%grul‘?t ?ga %gtsﬂ"ig it a%f"ﬁ‘é }Efé‘h‘a‘f’h%av;sednhgicits
uni que |1 D,of a secure docune is only valid for the lifetime of the
document, and s&RYF PR EmsTHen | Ds are al | ocat ed non-cont i guously to prevent
their predicti ontatesof prinedeohsutmbled | C f or gers. A secure docunment verification
pen can be devehpprd nip Ly POt h-in feedback on verification failure, to
support easy poidorét-of present ati on docunent -verification. -. 25 Clearly
nei &er t he wat €T TETKUWP™Me user's photograph are secure in a

cryi ogr aphi ¢ stpdreel néffhagnersddngaedonpr OVi de a significant obstacle to casual
forgery. Online THoepaRM o8k kil Gat l.on. particularly using a verification
pen, provides aqhgggedtlmenv.elékgl. SecurEy" IONA s Penepage ygemed, but is still
not entirely immune to f o gdmEridptrolmmetnasON | n t he net page system
forms submit t edPB¥? Yrvef adoeyment del i vered reliably to fornms handlers and are
persistert|y armint ackan Q) oi@age page servers. It is therefore inpossible
forlGecipients a4 Lfago% delivery. E-conmerce paynents nade through the
system as described In .e(;'f"%'n 4, are also inpossible for the payee to
repudi ate. 4 ELEETHEPTRRcEmERGEYMBDE bressinglhlbuGimGhddn Bhdrind BN L of RANRAGTI ON
(SET) 35 Tihestnefasageens ingtaesmid pohishldCnd G IS nEh £ 6L @NLC, Transaction (S

Syst em asueRenOfsulidiGdRAIENT Systems. SETD) havi ng been dEverispegd pyn it was
Mast er Card and .}ﬂesg is organi zed around paynent cards, and this is
reijgected in the e 'ﬁB"f”ng‘V?m%\ﬂ)éi/‘@r“}er aevigate fhe hibrercly pSiublitations inddeReNEERt Of
t h& t ype "B1°™ 48 Suttiemative thagensgaal! the ntp&EIenvog\arggthMgrr‘@ngquagge‘rm%haer;L§ rlﬁgi st er
With a certick Madenatiie b o3 dlifeal APY50 W AN COT LTI Cat €2 ont &l KAy
their pubbd, e SibfAGLHEEK EYS T%]e( certiflcate author PEYRPmipeen the document
cardhol der's registratio d@"tsﬂ { ¥elloy vepest sricederr d 40 i ssuer as appropri at e,
and verifies a M _Ff&h&ﬁﬁ‘s ipualy kmpralebtelitthe igrtrad bnSoldb bikht i) Bis REE e “BFor Ay is 1ir -
appr opr i #& ugnnivoled emsie aRbsiOBEMARLS, St Ore their respective private
sighature keys FERONALSEYPUBIL ];lgﬁjlorDEcorrput ers. During the paynent process,

t hese certifi cg&&sfgre usea_to rru& ual Iy authenticate a nerchant and
cardhol der, and 0 aUfBEfFiPicatnews i bsed dotdrotionl fubleaipBsERyM tofillstrate MR ANEZ <O
-31 2 4 REHSDUB UPEars B0/ AOGRTnyals 80 Ysed Sk 1HAS: 8L el DEEN aQ“%gt ed
wi del y, fsar, the jotchdae s hekesthQLAIRT;, PRI, Nt enance of keys and” certiflCates ™ is
consi dered bur q;,eglgqlg;% e | eajmm sol utions whi ch maintain cardhol der key and
cegdificales on a cge ver and gf{eiet faen ardithe ledetismcones of iaaneas passEMok drehave
met witH sone steeaigent W@“%ﬂﬁﬁﬁ@kﬁmﬂi@%hﬂh&&&&ﬁﬂ@m%ﬁé%@a&msTeﬂ:%ci{?ﬁﬂa%ge
regi st r & Bmlicityropyredgintiret mleanprawsi,tgqgn@hgpgsg,ﬁaﬁggg user é’lm e. the "

car dhol diemgerapiic. SET paynent transactions. The netpage syst Sfh eSS s i cs
to aut henfi catg |_;ohe Fser and aut hori ze SET paynents. Because the systemis
pen- based, theg% %@?FW’&E is the user's on-line signature, consisting
of __time-varyi nf} Spparibe omidtaivomtwa Ritddsr R%S 4k 1sd d rint bionetric can al so
b@qj sed dg'yerdgsisgdajnﬂ%ﬂe,few‘bgﬂiw&js% ff?%nag)gn ic(ptt olha?%g{:cgger{s patil?‘ %Srl‘fgﬂld Jhose_that

hi gher cagf by al&s fuBfnQly P, QIBLI | C ey onFy g depw ItheFe s prcameare feetefaizd

bi onet ri,c, not the autnor TP naXTemeor ofews hublioyons @pivalli Bugredpbiasb iRl t O
bei ng abl & PE® HARY REeFingaNHietrwsstiams t0 b @G &il Sdried: NGatSEL. r&a%@%&&és W £ h
the net (oG stiegilstimad viritats SRMY,@ Eriendld bufid 9l QP controlle

f A, b . o fedleB RS0} | €0 €NVI T onient )

or exanpl e a hafkpa e ionetric can be captured at the same tine as -
t 4o usegg'grggahgle(;?;nimggl o B o EhTRG i AGE 6 Fhiconpe umdistamdusvr od 1
the registration dat ABATE™S| Byhrdline 118 agavedtibreand S@ce the frAE@Habf nRLSE Lol Sted
phot ogr 5Pk thereuds. Bpseivarmblt y paapiverifg osighs bl UARR i b RecbiEhal CE By SIS, SET
car dhol der 1 egis tubstibed Buily PEES Sewbgipes §RLEL D, and ‘the result] B bPitvht e
signature key and certificate are stored InhfRemyarRphwse nqyrepuhliations and
paynent card information is also stored) giving the netpage registration
serer enough imformation to act as the user's proxy in any SET paynent
transaction. When the user eventually supplies the bionetric to conplete a
paynent, for exanple by signing a netpage 20 order form the printer
securely transmts the order information) the pen )D and the bionetric data
to the netpage registration server. The server verifies the bionetric with
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When t he éﬂregi sters for e-commerce, a network account is establi sLh 003
whi ch aga?l(zg He m cropaynents. The user receives a stat ermAta06h/ehss£9 az
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paynment nechani sm The network accountf?can be extended to aggregat e
subscri pt i°weing @asrsdoizedpekiondél cadh] Tk rlding RaildAtlifls ere%O Stherw se be present ed
. . . . o to 3
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application Is aFIP ‘PO eAbER cUsopgise & speci fic transaction ID 55 in the
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descrd pti ofg) topd \QQVQ% e server %0 responsi ble for the docunent's newy
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appl i cati mﬁnlla“ﬂd?éjmwa]@éorh@ SiPhtai n froﬁ?ﬁﬂg}?}ﬁ%ﬁgllrvonp?é'r’{}éfmf’ﬁéc“m
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is optionally nogjfied of the %%gwg_g?wg%oﬂe%b@aer"ﬁre ma%'fﬁ?e%g’teip‘a‘ﬁ"ﬂ%%-der)
and435 the printer provr der "6Fet Higuf arfh i uit orapramdsn mieredabisping eredits Gnch as
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10884 or  omdetat the atitarisngnnti Si bi | ity. 30 The pen can operate both as a nor nal
mar ki ng i nk pentangd,as; op-marking stylus. An ink pen cartridge 118 with
nib 119 ?Fgge aust ‘w us",ﬁ%?%“g\? F’h" %’?"i}’i‘fﬁg"ﬁ evpS Yithy pildly At edjerising gatiey onsingddual
wi t hi n t He® hous] Woe % andthetag syout digarithom &xploitsritiy: Tobgigoritfimbis dohbEuma tot ateinpS foytb-1ogatei b
121 can lfé’s"b’r%t}mriaf 204 wineribing bunent Glich & pRiEingA K orkeofingQfatefidd ng“ﬂm g‘ . %}E &8s n1 14,
by rotat imwsfﬂmﬂmﬁ&efop&-nm&mfﬁgﬁg%%ﬁé ve slider blocks 123 an are
no@s ed to the mlgdi&aardtrid € 118 and Stylus |20, respectively. A rotatable
cam barrel 125 i's securdfrtegecteffr epser indding sxtiapd asoriated irnages apthglaphics; & ige thidt 0
rotate tfEPENRgo variges agBetsamasbar rel 125 incl udes a cam 126 in the formof a
sl ot wi thin theThwahdrsprddsd, iRiudhiBe GRILPE followers 127 and 128
proj ect i Rgke tHe ABuSHak gungergQJ ?’%ES %11%3 g%ﬁ?fﬁs%ﬁh W i1l ?{J .°8a{(§%nﬁ%n§rn8‘itgelﬁ%ﬁed01
rotation of the cambarte T 1 PR CISHY Hhirve B Yrersstated Setign sizemefangnceeThe sdetidni ve
to §ach Of HET T P by™atet: besnatchesion pviregepentingi ddlovtidQigtificas Haghdiy iriliohs?1 OUL
t hit ugh #ffe holRocegdrFormhe netal end piece 114. The pen 101 has three
states of oper abrcOtile ddMnchi iy 1] the 5 thrugh 90 steps, the three
states apg,d0 Stylus 121(,1); IE}P E‘Q’I“ﬁ%m%%ctg?m gﬂﬁcrﬁ?t ‘sc}s&?%t"g’f‘ Hﬂé’“‘i’ﬁ@f)ﬁ?’ﬁe Mt B5tpege and
Nei ther ink cartridge 118 nib 119 out nor stylus 120 nib 121 out. WO
oon2192 -36 PCT/ AU00O/ 00527 2 4 NOV 2003 A second flex PCB 129) is nounted
on an el ectronics chassis 130 which sits within the housing 102, The second
flex PCB 129 nounts an infrared LED 131 for providing infrared radiation
for projection onto the surface. An i mage sensor 132 is provi ded nounted on
the second ilex PCB 129 for receiving reflected radiation fromthe surface,
The second flex PCB 129 al so nounts a radio frequency chip 133) which
includes an RF transmtter end RF receiver)




5 and a controller chip 134 for controlli ng operation of the pen 1017 Agy 72003
opt| Cs bI‘M@I@Of_ZBIM(for med from noul ded clear plastics) sitsawAbodidste cover
107 and projects an infrared beamonto the surface and receives i mages onto
the i mage sensor 132. Power supply wi ré8-136 connect the components on the

second flex PCB H3@ Mxﬁﬂr\(«&ﬁ%ﬂ%%&% Wﬁatte Lpgqon ed V\nth_fglat he

cam barrel |2 honAht Lm0 8 connects to t cont P he
cam barrel "125. Kat"h “{}S'Plf'p?mﬁ‘f“ﬁ’ésa'ﬂ}°ép°8@&‘t‘é?“9“°13§s‘%iQfQCWH?VPPt Thhehazdm
barrel 125nopnatiensensists °f\m=9tnect§ {a@hifethet pege Jayaurefera Git18ding Atagés) pehiphits| anmpledaesrgmng c0| |
140 is nount ed abaabmozgdaeon&e@mmﬂ‘hexmﬁ’ it BB R1EE

bat t I iBle con ex PCB |29 also m)un S an |anm%1red
CED 555 e LSl B 3880 e i i o pRate BT et

barrel 125G b Fﬁé%be%%t W}lm@s @50s bsine prbided ithedapit I Thelge obie® cor@nsl sttdddear

writing, ilnesszelees tognablealkngticanintion s dibddica nypﬁbﬁaubmm@&m d t 0
the surface by thg itkHgdlo lQﬂwm%§{nm¢:9&ﬁ@g@ vgigc}ct- %onlx F\;s cp)?x;[ Od}ox(ﬁ)l}qgé g&qu he

detects Iloqunefcr m{#] 143 via re

sl i df: bl ocks X o ‘Zl“' “Ilelﬂ(fBU&‘P &4 Ge)faee' 141 and 142 are provided
towat'ds the end Torgayol itsefwonkisansa PFQCSIOOﬂacbd)m&B Sdptaplgd dbefi, Mkel hﬁﬂﬁ\eabjél:ﬁlumugand
top 105 a|\ﬂ&hhdﬂ(ﬂbﬁm&wa\y&hm anlifhput Qs &Ae&cﬂ&h MetaQ@“nQ ﬁ%ﬁg&ong Gnéde RQOQI( Bl etf‘ts are

PEN CONT S arran to_determ ne osition o

(stylus nib 12%'&%}“?le T%Hmm "sa‘d’em’?ﬁ“‘gg‘l'la e °f°r%f§i“r‘ﬂj"‘b‘i“ﬁ“ ) BoP&Sf r ar ed

spect rum Eﬁ'ea"r'é‘atpﬂe't‘!f?é"%hlﬂcfsace in the vicinity of the nib. It records the
| ocati on dat &ajoubm ft he nNeagdsute | OCal on,:sragtofanu is arranged to calcul ate

t he distarceogfectthe nib 121 or 119 ffrom b ation tab utilising optics
135 and conteoller lchip 134 The con I‘Dﬁ erg 134 cal cul ates the
orientati ¢R°¥F the [pE°And the nib-tl-tag di stance fromthe perspective
distortio observedlnwebdjmlunaged T Jgredond TST NG| t he RF chip 133 and

ant enna 1lGagiiE PeETRdftd, cartransat—the—ei-gitaH i nk data (which is
encrypted]|for SECUI‘-I-L%.&I‘M‘{ packaged ffor efficient (transmission) to the
computi nglsystem 28"00etPeHR pen i SSY® range of| a receiver) the digital

i nk data {[®dfievansmifTedidwtis it | s forfred. Wien the pen 101 noves out of
range, digital ink gRFaTs bofferedmwthtn—the—pen 101 (the pen 101
circuitryl|includes .§._b.l,|.f_f_e;___arrangp to store dijgital ink data for

“appr oxi mafely 12 ni[REUHPRY ERMEHIP pen BX¥n on the surface) and can be
transmitt giPeiinker . [Tire controller chip 134 Is rrgunt ed on the second fl ex
PCB 129 ip the pen [Iddd. Frgure—toTYabtock~diggramillustrating in nore
detail the architeg Ivu%o?ﬁ *the coptqoller chip 134, Figure 10 al so shows

r epr esent ations of AsF °t¥1 ezlf%h ip 133, the i mgg sensor 132) the tri-color
status LES'ef16 thd™PR i | | uni nation [LED 131, thd IR force sensor LED 143,
and the fprce sensdviegphgt 001 ode 124 The pemcorntrol ler chip 134 includes a
control i hg processgy s t45—Bus—t46—grables—the—gxchange of data between
conponent Wrnmml ler chip 134, Flash menory 147 and a 512 KB DRAM

| 48 are al SO TREI ucﬁé’de An anal og-to-digital converter 149 is arranged to
convert the analog signal fromthe force sensor photodiode 144 to a digital
35 diB6gnal 2.6An inmgu,g,eﬁ,gﬁrmi,opt erface 152 interfaces with the i nage sensor
132. A transceiv 1S9 rol l er 153 and base band circuit- 154 are al so

i ncluded to int erfasc'é ToPYs (ErmePege obsicint AistaibuRpn s Parsistent pisese Yy heRItpegemetwpr, a1 55
and RF r e$BHREHl gagalarpuinsciaediion teSkred cjmre otwiich it efelshe ant enna 112. The
control | ing procwssekubskARd fliRbdesk ﬁ%g%%&ﬂﬂe@%é IQ%% btgﬂmgcﬁtsgvirm%ésa\g do om

the surf ag senso moni tors the fTorce senso ot odi ode
144 pncont r&eri as‘fllht@ H&QE I‘:dl?)s%%eli’é “‘“‘1“?,5? '{%' FaFh §38% Pazs YN FEARRERmST ag‘h‘E?F"t‘“eP‘aﬁ"f&é""r adi o
COYT%JI’]I cation vi 3 fREr ompticaa st efoptimided/ mbsets B3he sharedjconteat amb creammapmulticas chammelefor
(~40MHz) ¢pelnsabsad, anp eriays acﬁkﬁsc@ﬁcoﬁaﬁﬁmrme nameY WP Qhifiabt AnreR &hith meg-& the Wlized

PCT/ AUOO/ e Gsed a . sl d ans cel ver .co o
(t ranscei ycﬁ:}é C(anl%ﬁhap{ eﬁeﬁg%kar]‘%figoagu% Cl I’lC"u ¢ ].hgt CrsP @éﬁ@)&pnate page
2,

interface hash °rP§'H’6°FVg f&"l"%‘fﬁd"‘%"ﬁkﬂ‘e SR/ rontey oarhe Sﬁeﬂﬁeéghﬂa@@dqu regeiving
singl e coltRoBicskpacingEGeramm Ipdrger Rbscitet 0B atiast (Halnels kpedifiet tn d&iﬁeeamutRlﬁumg the

r eséfat or sultadls, badchagd s ank Bifler &icisBoRIE ARGk Breli @08 SRR AE R de'hlls Bage thibGes.

i mage sen such a sensor is produce

l\/atsushltglQ ectronlc%%bfggﬁaefgﬂw %HM“§Sﬂ%§%¥ﬂ%ﬂﬁﬂl n a paper by It akur a,
KT Nobusada, N Ckusenya, R Nagayoshi, and M Ozaki, "A Inmm 50k-Pi xel Tf CCD
| mmge Sensor fdr Mniature Canera Systent, |EEE Transactions on Electronic
Devi ces, Volt i?) nunber 1, January 2000) which is incorporated herein by
reference) with an IR filter. The controller ASIC 134 enters a qui escent
state after a period of inactivity when the pen 101 is not in contact with
a surface It |ncorporates a dedlcated CIrCUIt 150 mhlch nDnltors the force
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An integral binding assenbly 605 applies a strip of glue along one g
each pri fY@@%2H8t, allowing it to 35 adhere to the previ % B ?ﬂ EPVO{UUH
pressed against it. This creates a final bound docunent G%érvﬁl c&( ¥ah range
in thickness fromone sheet to several2hundred sheets. The repl aceabl e ink
cartridge 627, sloasn phifler FlsQdds; c I W th the dupl exed print engines)
has bl addelguda la%l?ﬂg&&: S, -0r ?‘t’%’?‘f‘%‘% |‘Egvf'ﬁ\é\%/%s,m%idﬁ@’?ir?fgam%mt%ygmmsrmm}t a,
yel l ow) black and 1 nfrar _e&"zI“r‘FR%p."‘“ﬂ’r‘!e cartridge also contains a mcro air
filter ina baseu_ﬁ%{'ﬂi"ﬁbﬁ?‘mnﬁ@cqsciﬁ@mmtabﬁnﬁ@getﬁﬁah@m{yfcﬁ%gﬁo@r&hm 7 uﬁgrrrp
638 i nsi def@H@aprismﬁﬂ_\mam@s,b,@m%%eh;rys&mgsvm§€o§y_h‘t ered air Lo 1 _

pri ntmead&xéﬁoﬂb@gﬁméﬁﬁg. S &}%m cro particles 1nto t & PR Fathepgfore hold in
print headg 350 whi ch ‘m ght ot he %%F@ﬂ“'ﬁl‘%‘eﬁwwlcnﬂmpﬁprWtara:eor

i ncor porat | ngethe et THF fsie@yvalony ot 400KB ar alouC It of fge Pard RE sBRE aHich GGk} }(oftge of
the filtefighest egfetiedaats of plggdata idetkedythvir @ brbddBund efven0f the cartridge. The iIn
cartridge is a fEved Yhddr QM oduct oon2>!192 -38 Z ~ Nov zoo03

PC' T/ AU0OLRAR 27, Wiy d cg:ggc!gi °t"’§lg‘:£}%? “ﬁ’(r‘_: P H‘?]\Agle BT GRAThY PRO0Y ipliglcha 15@e:
shegfys). Referring o_I‘—hf 7 8UPRDOloferihe Priviar's 1 ¢0zregt inerell storapd capeityis axbbr
assernbly 626 pusTH¥eres, Hhe printer’s meerbl nkintre ek Yill f:5, A, h\beﬁ,ﬁ@%ﬁbctwl\}?%gﬁe a g{aper
sensor onmilhastivhest Bt bks. ERUePRe ﬁ&gc_,{idgtsg%%gﬁm iuphexed Mem et TM pri nthedd
assenbl y. milib@sd WheVe Gl MoRL! At engl,nes _ and 05 PEPIE™ A ML deaasts o re-
opposing in-1ine §$ uent i al confTYUrdt fEHvedl B igtinepus osaursathg rtrvgp apeniBat fhe
The paper |’§C~: *#nto the first print engine 602 by integral) powered
pi ck-up rol | ers B6. doduvent BRitéd] OftinRN&n Slodle A ex er 604 1s sensed and
ful 15bl eeeoms ind tdnidgs FATERIMG B page sl @l | \,2 is %r?%? ‘2‘8'&2‘? mi"Y SRE BT inedts freg
drying imfhe shordest EcOSSi ble tinme. The paper exits the first MenjetTM
print engine 602 t rouS UMENRt of powered exit spi ke wheels (aligned al ong
the strai ght pap@fn 47eipaey éOftvmilt@Iweqac_afed @giahAag it @n BeYRANLAGH Jemel'egir%mu-lc_tb S Sme

spi ke whe®hss eombael Hodeer, sl herdk b iy SullLf, 268, .and_cont | nue to Teed 't HE
sheet 604t @e LsbGSRGAND Menj et TM print engl ne- 603 % REFEY 1o Pryregussin grintees
12 p;md 12a) the paper 604 passes fromthe dupl exed print engines 602 and
603 into the biNdBr" "ASYASIdFUBDGS reTivaedpmidahad, ipRYR pRRRaRS, BALMEAD;. cf)gyxgred
spi ke wh&etenaisdinetpegriomatiidhierar Fiidh FeRtkiutsHUP P R¥iylapd dRlun & rqang%glfgotaher Jmovabl e axl e
W th spi lmetawheed ,&tpag@gu@cagplrgg%'q?‘y action di ie wheel " e v abiEdxt erdl ue
assenbl y (B3 jnSud Rgog)eed]iot%{a et al” Pags R BSFTHE R tnosrdee of vinigust Intemns ponted

f or war d i ntertace W t e peErey FPRR). end6iBnes Marganmuddy FARL), BNnOhseds
canghaft ; f WL epmmake e oY biehepresietcd of dipfint ARG Len W&%ggk Hs neslasserbl

673 const &bls olcbntatsa6dah hudhbital) Heih QW WY §e8 4 vl%,.p g jotating coup ’hg"

the gl uenswtiy RAQ5ER84L fromthe 1nk CArtrs ge BrMH ﬂ’l‘Fsé"' 3%-@6@%%&5
to a glue wheel I ch absorbs adhesive by capillary action through radi al
hol es. A‘E rr_tl)lpidedn‘ﬁﬂ"lff??erfg‘“‘ﬁﬂfz servsr mehgnd@ddrdﬁm;géewahawheahudidéﬁi&zQacﬁﬂwQPQeEUﬁéngnc%t
t he front"aapr 9oy dgersi dheumem) rdinfa@s wiR ds SRIL r..doors are_attached to
the net afornats&6K Bbth B0 Hey ke }Ger W o, ;5},,,%9“’,"5};% ;Lﬂgg;&#:z‘ hfag‘ss?“.“ﬁlf ggf ﬁtégg‘g%"éﬁ%F'%F“‘G?S
i S30hr usivef @Lyard. This action exposes o AEG idthinerieden pighaptetprdraysiemomin of
t he nol dgéj housi ng 682. Tension springs close the assenbly and effectively
cap the ue WHEfS dur i ng periods of inactivity. As the sheet 604 passes

into the glue wWhesy basmrREINdYER R hgsive is plied to, one vertical edge
on the fifforhtio kgﬁ,ﬁt@p@% af O .Eﬁeatfgfti §1t§ _ng‘ﬁ“e‘iét%%ﬁ als0 AU Hencfivenisofi ookss The
transpo%%g qagvvn into the bi gl ny aeubfiphopk s priftepat 2 RRbART ERCCRNT bR
ARCH TECTURE 23> Ihlok ot pstyatempiprvitra scoing Heick,8ich GORS heffeds 1of, ifa GRAL Ldib0
pr Bt ess GPovRFoardepto Fequstaiurtier intrhatibnl rQ8lin@1o ufeicGihdilzs ofisd @l ﬁ% aietwork | nterface
modul e @ﬁﬁgdoﬁdfn&ﬁﬁa@mtﬁrﬁ{gﬁﬁgiv&g{rg{“t L‘%nscei Ver control 1 er 753 rmaien ispifizpbly
circuit 754, RE.circuit 755 an: RET¥8bnators and inductors 756)) dual
raster image procesSor AHRIcHy Prxtmeson I8 petpadel pistemn aleh npirs MHat LR BuBORL [l bl S
760a and 8O3 toptpEprintieasomyo-t6 5Boletariam Pt MBnsQf, dRBANRR S in @S L USLEat ed in

Fi gure SibsenBhche 0ent A @lploil DO RE QSRS ANd L €S _communi cati on W th tAe h&t wor k
1990and Wialidblele s Wi die) €55 net page pens 10%; “5ErlEs of Herrepsy Harr enverony)
controls the user intefface LEDs 613-616, and feeds and synchronizes the

R P DSP% g;‘% F%g * B hbevetgividehes oryrigh! bosinds caf 60 avalldble GRTIRE SHur AliesRan be heavily

medi um Prépecegelivey, sihce PUBIIROSRoidliIn L, MRS The control |ling :
processor 750 communicates with the pri ﬂ?&gﬁ%?’hg&eggﬂtﬂ%ﬁ"é‘%gg’%’() via a

hi gh-sped serial bus 659. The RIP DSPs rasterize and conpress page
descriptions to the netpage printer's conpressed page format. Each print
engi ne control I'er expands, dithers and prints page inmages to its associ ated
Menj et TM printhead 350 in real 35 tinme (i.e. at over 30 pages per ninute):
The dupl exed print engine controllers print both sides of a sheet

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

-, o o e o ~ -




A variety of network interface nodul es 625 are provi ded, each pr ovizqim 03
net page ndYQ8PR2I9nt er f ace 751 and optionally a | ocal corrpugwgo t wor k
interface 752. Netpage network .Internet interfaces includ ﬁ’ém;)
Hybrid Fi ber-Coax (1-iFC) - cabl e nodens;28 SDN nodens) DSL nodens, satellite
transcei vers, curieg neration cellular tel ephone transceivers,
and wirel esﬁ%%aal .F‘%ﬁé'gm(j’\ﬁ{’ji ktg(r? rf'fé’cc':é‘ﬂ}aé‘f'l’ée.-"‘ VB ey Ve B foFeddedeath. thdy gabebe ik
1284 (parall'e po"F”f’j) | OBase-T and 100Base-T Ethenet) USB and USB 2.0, |EEE
1394 (Firewire), &hildrenszplproes bedemngpurtss BONEIG LMK el £l 3G 63y | T AN
i ntemet corhecti osedvgrvavai |l abl e on the | ocal network, then the I"Gcal
net worsk i ntgef f ace o mrused as the netpage network interface. The radio
transcei ver 753 comuni cates in the unlicensed 900MHz band normal |y used by
cordl ess’ t el ephonE¥ptoetsphy i) usedrtnproticy ehsjtivd infodimaton, bith irCR5E5ha dn HEHE aJxJ‘tg‘dé%r{igje,
sci enti fi c partie toestokhsazadn, nl&SMmbaﬁlg.-so@ﬂogHﬁhQEJiJe%ﬂ%de&C%u?‘%%pi ngﬁand collision
atl

det ecti on t | fiEnel Srence free comuni on. PPPegeay and public-key
control | er%%ﬁ%g&g&ﬁgﬁl&%&&dﬁﬁs"Ifﬁ’pr&P@’:I Dat a Associ ati on (IrDA)

i nt eﬁéace for tr ec g’_'?'afgamahw SepUrfisted ' as momric ety S4GNMASME VR GRrypt and

camerds. | ACHAt amietster. ad pavties v DO @ikt medQ rik h&tmaggg[“&y&hl DR Lnterface
15 . . for ShOrt'Fuﬂmcﬁ? ﬁ}lﬁ%&lfon W th suitably"con I gur ed het page pens.
72i 1 Vi STERLZNTLONAND" PRI NIT NG Once 1 & IR Bresty e S aawiretes Vedwand
el shpsrhayg

verified the oc-uhc%mrll'fau""s“ gjes Tt any rehsaeesgeypii jising bre keyi chn dnlyvs ddckyfed using the

appr opr i at ERFP: Stk these hevs dnthantped DS ShilE Tt othdk Rk efOPRBte 70 phRS k&N 261 € %Q%Ptpﬁge
descri pti omessaael ineolahHeSS hdldeCof! iSd 126 ' e.. The main process ’
storts eac&c@ggmgim%qvag%gpﬂug?gg I, nﬁﬁe%ﬂn{%?egswlfﬂg&gimﬁﬁug@mW?ﬁge can only be
| oad- bal ange_qul £ i £I e DSPS i t0 8P “BaHeIDashapes seeess ddthent Gspinriat © cphge: a
The DSPs can al ways DK BEva15 K ys serher ités nemmalaior e balda of theyh Ve ey @ gekcp®luRlik,ZR 6]
paces can, in gerehitley ciyemhorae b sdd W ERNDE Ngital HphatireSHle 189 ¥r RN iYord £2IS LO
pot enti al | kpovaoiash dDSResddfel dhd #atLAR KGR L8S eet.iazi _ng short droc nent s. ate a
Vit er mar K 8Qh 0.l L Ne page description o e "5 SE (BT BY Ut vegfy that the encrypted
contge-resol ution bi -1 evel BiPiHEp hraien ky sitp@spicois dhtpsrsituer aesRE BSBEMBAhe
negl T gi bl "EPFE hash bping\ e E¥blic key ! vodtyide ttf hadh RirGAREHRES O 1R ATk B Srenad DB e
infrared (mePage, theayhertecifidnt dr e mpkdpdteols ains coded netpage tags at a
density ofwa@hout Six per inch. Each ?g"g‘q’é“ﬁ‘g{ﬁ ésggefsﬁénmﬁga‘gr'}]ab?h"?%b‘)ﬁﬁ“eﬁﬁa‘
control bits, and the data content of each tag is generated during
I S PR e o P Ay s
n ififa@s : nt. o
contPol | egrd pEY. whititglendQiePEO LonRHgi: ge?w cont ol erﬁ%o"ﬁ? ()cre';el_gca[g%étp%%vn‘f)?é‘g%‘éd
page i MBgQerals e Srsch 0G8kiey JENDIY, ~and ST art's KHEHRPESAIEYi Bis cerratp pitherityng
pi pel i ne.. Page expansi on %er’fﬁm‘é?%'?ﬁ“f‘lffgcm@‘spﬁﬂﬁ)@#ﬂimd atyligassgiial ceftiScate containing
i mpract i caf }’%%’“ SR degils andtpiablio ke LakiviBe oty it oM ELRARAGE wie RISl ey TR RS Y -
7.2.2 PRI MTUENGViNiE higoMNgrRQE cettaikeRhat it 55260 nsion and printing pipellne
of the prbigied BNRIAGLIMSS) LEL, 460 gg’#@?gﬁéﬁ%@ %%ﬁf"é‘fwgggﬁ§8“’?°ﬁEE“53‘}dS°dfsﬁ94
serggl interface 659) a standard JBtE*gEteWer 763, a standard Group 4 Fax
decoder 764, a cUSTORMANPT PYRErnseHioby crmtogmpty tis ol Dsed & @eiftamItsREARGRAST
766, a | i FETHtrthaney stst weston keys. Seaettkey B piberadRds BedGle Sif R ,iugﬁggf ace 768 to the
Menj et TM pri nt haade 8%Ming J8ss3f | ine controller 3 0.Qperates in a
doubl e bufd a6, qegcrl_vgV\hziulaell;’o\ﬁéél 'ﬁ‘%ﬁ‘e |'§wdf5’a ST ™R FEI™etion betvren i gh
speed ser\i‘,fallS jntertace Y2t at%lly hapresiisshes o plinten olesihs mgaver's cenéiingle, fantbemiaiRAN
769 ,and pasSEFThPdtGrrificae auripy usetheaniic ney-cdikd RY ke RrBRME Reoxc i MES e
pag%‘?has Teision Séyouth e iseivet, AG) thin\Bes RRAGrd Usdon kBATES L SNt ed whi | e "another
page is |@g‘q@q,.mm@m;“wﬂg.%f the pi peli ne expant&searae gsyessodey. by
JPEG comyﬁgsed cont one a%r expands (at wo oonZ>192 -40 2 4 NOV
2003 PCT/'AU00/ Oggﬂ"fe'?&mﬂ’éu@oup 4 Fax-conpressed bi-level black |ayer,
and renders (at Ex6&)pagepantdiis dsqsned a RELORHE - cording.to the ta
format deéddeAgmindy $05d diRB ok iﬁm%&,';fﬁgiggg al ?‘gqek%}ll' '{‘ae 'ggn(%ur{a L‘éeggbcg °ti Yorrd
(at40765) idigh.cRNQ0e K layer ant ‘conposiadanbay Trefyt P issublicagdimidstiack
| ayer over the resul’t I ng M FEe Thaermd I iyestet andiy esed wigen hiteapttiterhi firbt@ag@lered on
CMYK+ R d8t"%%ta is buffered and formatted (at 767) for printing on the
Menj et TM pri nt hbed thdprbhey éoanedts ©@e nfaoe delEi1c [S. st of these line
buffers are stored in the off-chi p&%ﬁkﬁm%ﬁgiﬁmﬁgfg@f ‘é‘é‘%‘[aﬂ?“'r hEs e ey
channel s of bi-level dot data (including fixative) to the MenjetTM
printhead 350 wia the printhead interface 768. Wen several print engine
controllers 76Q are used in unison, such as in a duplexed configuration,
they are synchroni zed via a shared line sync signal 770. Only one print
engi ne 760, selected via the external nmaster/slave pin 771, generates the
i ne sync signal 770 onto the shared line. The print engine controller 760
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can be filled in by the user. They provide the systemw th a data inpu V2003
mechani snWOI00/212 al so useful to distinguish between docune Ei_ ich conq a?qq
generic information and docunents which contain informati oﬂ iﬁ‘ﬁ'{(n‘??/f’?%ﬁo a
parti-cul ar interacti on between the usersand an application. Generic
docunents pae/pRAEREF5RN LS RURLI cati ons such as magazi nes sold at news

st ands or ég,grep?n'gi siyePgaRpl%)ster‘sgléﬁ%cﬁtu 12 thgypublic ks preyrely 19|Uneipage Feeistmion seryer.afts O
be pre-printed, o RCTUeihE, sesinst theprintens seset Budserdediipitd daababeDdnd Bec@R @R WakEkiGHir byl
pre-print s Pt | bertcreaerond siehey/certifivate cohilainG@AE Binter @ b L@gmgpqlg]% rat.ed on-t he- ? |y
by a net paecefificate in@e réglthiEdRARNSE L O USer requests. er-spemg'fal ¢ o Bhiors
and f®rns are nohrlqlletly &e.ner,at ed on the fly by a netpage printer in
response to user Tequest & ¥R HYeE sdes 8 prpifsateautorie fir b pHRRT sidd has@ccess 1o
generi ¢ f SFFt Yormatio allpsing it to vwify par2d@fy.- 41 2 b NOU 2Q03 PCT/ AUOO/ t M627

speci fi ¢ docunmenWhddQiser aibskiRs WSE£PubRREE lafrkebra iOLM. 993, . Net pages whi ch

parti ci pats@mdrBinginepiifinet 1 n%[&éicu?r ll[Dow araé%c?rﬂr'stﬁa.»g Jolep _ di“a‘bWFa@tﬂbaﬁage
| ayout s. Adgp%g‘?rﬁag};out Y CONe S 92 psr defoylipuigtersr a epecifivd pringey. Eepaiacumbnyédii Ch

t

has '@huni qu e SCEFITS addcesped tatpestiqular viser eahid siefiedhy e fublish ASesis R Wb nBr- 04! ©
49, ese Sigrile ke The pagecheriven ve@ifiesn i @i rSthtionViiabad it &‘pé{@“‘%&i on W%Sm LI G E’ ut
S g. n €

fields 99@ublietienckpliftd A5 7) .and dr aggabl e’ commands
i nt erfacegjek&%%%cbﬁpken‘gﬁ?h?ﬁ %”ﬁ"ﬁﬂv ?’fﬂ‘& THUYF 4Sre the avhisharsoublie ke, ohlainetfrdns
duplicated is s _I'E\An {5 rred gdbraepisstior dawtase. i n al | but the nmin di agr am whi ch
defines it. S. 2 Bt RIECGFORWrabN\AA BN rdiests VR Shufl Ly diagtramis
shown in FiogumestSi: inibyledWa Y pdd e RXRAIRLE prinkACH 1 ﬁ'g’é’gé eﬁ% oésotgh?ga%g?s f'ﬁgﬁm%lﬁs

i ndé5 nodg,;,entr),(,,;ﬁ.%;ﬂg{l &mg"in ectory e%try 502 representing a directory

obj ect 503, with the inaex entry 500 itself representing one of a possible
number of entri &&PAFP4Ee pnghessistied v athiqie ridiasGen dithe D thanufabt@re WAYIOH Lo/ il R8s onty
generi c dRfRoptibthe/pen maticin the ageHréBsthton SRAMI Al | . Fach index node 504
i's descrifegekebyworn entry 518 on the i ndexm%%g?‘%m% g)héi“f)“fgléc?‘?'?e&dgi‘ﬁ"ep"é’ﬁér"l‘?i ng
and endi ng nanmeg on cthe doubl e-si ded page it is linked to, separated by
"tg.rgo e.g. "AardVark T O AXBIGRmumberofyeipses pringdns, trd a Bemen ol ko) a rfaker ofGa6 s AL Y
518 act s AS™YHGFYER Riprikertvio atrdi> febuel EE@ISARRG: NGs +@WE Rk EVES %\'L\tgrd&%%e pa eugzo
representﬁﬁngratch@isle&ww}e@l{ﬁkcicnﬂg‘e&esg&q@ys 4. .Lf the eqtire direc or}’gh s
ON tWO PagSinkiiBisielah Sy LI eSENt €d di r o6t I v W t POt Bt dieda’ itk kitkrprinieel e
tree. The presentatio Gidat © IPHORER Epfiop ke Pigjtal ipk it meverinmavhittédiotd e | evel )

i ndex nodkgC tjpn a* PErchttessiomkie for ey @i i kndws, Gadeitd BRSRD, &1 2 hBHE L5ed Os 261 UA
named obj IEyenyi i8n & @@, indéked 13 pRABNBG Lol tory. Each page contains a
<t & butfbrgea fskidn 1 &tha}?.'}&élﬁéusﬁl%isﬁp()t ﬁg;'éq’g‘;‘g‘fq%g”’i\/gna“& W o sesighkevsy erdr vt
512 which printg, the pange' s parent HOG&EYn the index and <first>, |
<previ ous>, <next> BRGTES Mnrange ofta priver, S Pert apd Brirer disoehwintiemntiey kid®@ efch b&ikr, e
previ ous, " hE&At ke gach i, theo derintreBe@@td WRhY it Bhupbdi&r BRUS e JeNIRX il BVEl

Parti cul axamplapécgad thdpen Bibhds @SusGURs & & 1 it they have no neani ng ¥%t ©f he
current BRG&s@ndl it ilills 893;% for Q‘{thté .RL?%? i é)?“"ﬁ%‘dﬁ'gf PPIER!S AR krjow\jhe| pen

dogpn' t have <firsv and <pr eV FEL e Httior predurcEls i Pristey n'hinerot e koY B PGS, Bien it
<sear ch> "Bt VEHISPET W eorsit gl tbe pen drcplaged Sre@ttafing LMWL Bma ke ONE. 10 Gepistration

di rect or Jro¥drR5 be searched. The contents of the search formare specific -
to each kind oftn gigii§Ch JReqdirect ory navigation user interface flowis
i 11 ustralged thlgingur e %EZ?{U.MI Ejr'aéh “CRe AV I*gETT SF-Peieret kynShedey-dsehaeohey iSalto t 0
S 16 are illustratea ‘A P STyenArabise o tin plowinuaciurd. Dok rézi2Gatan) the Pentu@kisHi 1A

di gct or B0iTA e Postar, and Hhe priraer itgatnitOn: jRID @R Uletpagk peg@m%gpgv%i @c dd.estory. .
obPRct 5ggiobwrogmpﬁrin&£@aipen&é&,mldséc&elﬁ%,g,lﬂgmrga S.bekéaghi eved by congucting a
search %%smmlewﬁtef%ﬂ[ h Buton : CotIPRsY tojte pripfer. 1 ilse trangmitseasagpyt s
are anbi guous a T'ist of nmatchnes S2uhanss key Biipeeter sforss tht bresiangeringly, mdaed BC
an appr opr T at & ELHs the enopgmed s6isiONTio ehe pneBR Pén story B bdss kBASecBE Radesg dPed
with ref@erBe to a preferred enbodi ment and nunber of specifi¢ alternative
enbodi ments. HaMRYEE takd LLl be appreciated. by those skilled in the

r ed@vantg.gi,gl ﬁlg t?/}gg% a %%%?pcg "%F%%f" W rPEbR i A SrolsLonly p relgerf camdectiroige
specifically descri b8 MR also fall within the spirit and scope of the
present 35 i nvEPia@reviomly awraistangl pyy) is st rédididreddfe ispdanat Lol PRtLLDE 4 Qvention
i's not irFeiserded uhowle fed BodieMiohQ o RGPBEG LA Sq ffROdI ment s described T'h™t he
present specification, including docunent's incorPOFEERHIRY Rep tseigmtiosfieamance
as appropriate. The scope of the inventionis only limted by the attached
cl ai ms. PCT/-AU00/ 00527 Recei ved 12 April 2001 NPA012 - WO. -1 -42 CLAIMS
A nethod to enable a user to navigate a directory utilizing a formprinted
onto at | east.



one surface, the formincluding a |list of directory entries corresp n,ple,nm
to at Iéﬁ@i’o"&l& node of an index of the ' directory and aﬁcﬂ,ggsdlodggg'
interactive element of the formwhich enables a user to indicate a request
for further 5 directory information, e at |east one surface having coded

:jra]_: Z_r :9_ 2?: tsgﬁueu?{ :lfl;éf usd b WhidihE hebwpedif autohﬁlcillto %:g&l:@f}g% {lj x}en ne%an egi%.n%usone_
provi di ng,a user v%lﬁls S%H?#%mm@ %f'gfﬁﬁ“m?‘}‘f“ Beervsfih fryrdupre es7epmaRFe conpirtinisart i ng

data fromd™ensing device. the indicating data indicative of both an
identity ¥ theSdcorahoamane posi ti on of the sensing device relative to the
ford the 10 sefQinfphdG¥iE ratlve ative to the form
generating the indi EL%“ ng ﬁl):po%@ﬁ%eg\%% ? eas"fme'as ?"f I“ﬁ“"f)ﬂ‘ds‘%"r‘?%‘]‘"‘ e Attpeeeast
some of tPRETIBNER A faghy PrP"P“nE‘“‘W‘E’rSn?“E Yillognlyt dgeso pesmq%fmm peblighers wendre funthtng,

in the coHpeedrThe putign indiaited ito Mol toi ik Waleinhail@ il A @stifidald] WHiAGHe! RiteOfs abiD G
sensi ng dmrmﬁb&evm th the at | east one interactive elenent, and providing the
user with anothgr .f rmprl ed on at |east one further surface sai d
anqther 15 for m | e § DO PEY 8 AR E Gither matrix i sBicifier wesprmary” regipns oftest hod
of ‘¢l ai mP¥eiHse %thgammatmwwe watremdrintegiona ehicly @incilleevenprinies TAS Sithei aduReb

Wi t h at  lusdgitoddme em0 ReeesO watkdbark rofk) aft Wsidnkll WioGdde {nMiRierRED Ofbcd VICH WE CSions are

i dent i fyivia@ed pdihel, 'Slﬁm?e@{ﬁg SARE Y SlE r&d fromthe zone relative to Which the
sensi ng devi ce% qp ace PRl OrACE o n %% he sensi ng device with, said at

| east one i nt eracHiegs s é‘ﬁ%ﬁ?ﬂ%l@ﬂl&trmombho@ad@mamoze sidajoEthe pagec knd dbe s
re%eﬁ: Vi népst when tielpage sorpipd boomsyméass)  noOvenent dat a regardi ng noyenent of the
sel$i ng devi ce magl 8t dedi® doSundell® ge.generat

movenent dat a using.at | east sf)ailn@{m CO{’ Q’e"sﬁgﬁéofﬂ%é‘?ggﬂa o "éfer?f“'?&?sﬁ'bbedel“n
the conputer Systemand s PoTRasIcHeerSl BTV HEPHGoBES| east partial |y within
said at |east éﬁ%“f??r\@"‘srﬂﬂmwmmwd@#patth@;-cgmrerrgmsadem Tiey wh thEreSa indludtthe

| east onesei'syheseapl ivhieh s eipRidd whén tle IAVesRRRS bR AYoMRERW 1O nERAD LB @udiSer
to navi gahe, @dgHbgdq;%%ngtr lizing a formprinted onto at |east one surtace,
t hegf orm i ncl u a list of directory entries corresponding to at |east
on€ node of an 1T OBKEF 4 & soqyrs Retpres ASFumen the fecipieny ean verificitsiapthenticity by re@esshesvent
of the f B hinibd usta! wayalhe euqua I sfarseco ddod@htGadnE validIf@ e @isitimd @ihe HHLAE and secure

ld:al‘ag tC'[ gll:]%cdrz&tft Qlerméet dlllsg&% ﬁoh-@oxﬁwolfls@(i@prg@n\{ 'u;QQ pri%%g‘%g dﬂoﬁéo@luushc l‘ofgg%IAVg: Of %?Eu?n%ntat
provi di n%ﬂ‘a U g o W EeHeTEe 15qu “Btﬁlr‘?’r“ F‘Jﬁ"é‘?"’ﬁ)‘l ?‘?d’e“fi‘“’rﬁ‘°‘afaﬂ‘5‘rrﬁ1ﬁ“@r’“ eSROEtP-pERsanation r om

a sensin ‘H’é’%h""é‘é“ﬁ@gardl ng sai'd at | east ono interactive el enent and
gél‘ di ng novegeity neitherttheavateatlsi &gthéj@&'s(bﬁotd’gﬁb}ﬁ&é ¥&relifa Lrt}:?oglfaﬂc@nsg he %&I’ﬁl ng

devr ce, mhen G ekl i the form gener arn regarding sai d
at |east_q s:ng?ﬁeractlve e‘g?a“rgrlgf NSTRG t""9 ezfé’?“"??h%“%‘flmf'ﬁﬁ“ %6‘@8“&%%“ rand

substant? vf y S|?‘MTVFarfé‘iﬁlﬂgwerg’éﬁé’ﬁ‘af‘|ng”P’r‘1E°‘EPa{°HUQB‘mFe@ea=@F ng its own
movenent3-? el at NoweRergourios form ~4Mri VI~f:L: .r~. 1~ 9E~ 11~CAL~1N-~

PCT/ AU0O/ 005271“%@'%#3&5'-&2 foégisuﬂﬂttegg%rsuﬁz'%g;vg'ed rely\{aIQto l handll}:i% a}x t er p [ ELing.
I’ 8

i n3gohe c . e384 nmovenpent of es
to said ﬁ{m&te)géfﬁ%ﬁeg :Qrﬁ e?lgéfhf'\f%“’ Wﬂ@ﬁ?”’“i‘%‘éﬁﬂ'ﬂi"ﬁ@de?aﬁ?d at Ieast one

interactive el E’ﬁ%‘f‘ﬂ‘ﬁ“EWﬁP@%%?ﬂdghqmmsecwmhsaﬁmmmms& ip&ESifIE fonthegyeon at
| east orterepudiae.her surface, sal d another formincluding said further

di rectory |nf og&gﬁwg%@ g method of any of of the preceding claims in
whi ch th ast Ei er surface al so i ncludes coded data, the coded
dﬁ% in catl veseytE FCTF%T(““"GJ"N'ETmMSEFhe group conprising: an identity of the
her for m  Ehedetpage dysens iscomeSduie Elbv@bnid THne@E (SETP syatb® BRRd of G phyiin fsptedidrer

form 6. sﬂhwmmmsedmmmd bl Wurhed 8o bSLHILDG, CRUS L Lfte L or m

and the é’g’ﬁﬁ data tnguc [ nte ont eas one sur 1*4¢
subst ant ‘Siut ¥ indqnepdent plithe Sype effeccaymis bete vl clains 1 to 6
i ncl udi ng causitrgT qaﬁﬁIhOFdee pmmecmys regstep with 1 @ertificile alURNG AR Réued Wil G@fificats
request chntuining kheir prblidYendudekey O THA ck:Hh cﬁ@auﬂfaﬁt@ Lﬁq“Q%@\or‘dgﬁ r&Isualu&ad%{mlsoﬂﬁ il Ii ac e
40 issuer as appropriate, and verifies a merchant’s registration details with the acquirer as appropriate. Cardholders and '
merchants store their respective private signature keys securely on their computers. During the payment process, these
certificates are used to mutually authenticate a merchant and cardholder, and to authenticate them both to the payment




8. The met hod of any one of ; he preceding clains wherein the furtherz 003
di rect orWPr?P’E?’(?at ion includes a list of entries corresponstmavdcoodss f(yggtz
one further node of the index. 15 ~ 9. The nethod of any one of the

precedi ng cl ai ms wherein-interacting Wfth the at; |east one interactive

el enent caewesponds to an operation of noving to one of a first, previous;
next or |ast nodeg4f.the index. 10. The nethod of any one of the preceding
cl ai ns wherei.n tﬁ?%?‘? eetrfm('jiimrlx(f ‘611‘6‘?°§7- R SRt Faespldeismanananeacef keym anh cepifersts ione
doubl e - st OETNEEnsomsoIntegim sqitians whictwoihtai cagipjdeokees 104 cettifiene b S ehie gadCival (S
wher ei n t 1faFdioldertatress vieli pagsavord hyve indd ity sbtsiceuss. | NCl udes a |ist of further nodes
in tie didextorysinpQuene 4 NOV Z003 i 2. The nethod of any one of the
precedi ng cl ai s erein interacting with the at |east one user interactive
el enent ‘corresponds Y Telharqrat repiswaieny sermgr 4cts apmepronf fon tpaweipat uset i.d. dheor
root node “Bfhold¢rkin SERaymentitBnsaclilve et hod of any one of the preceding clains

- wherein the at | Ha\bpd skt Gles bi Lye. 25.el enment faciljtates searching
of the di Lgehor Bénbajsfaépﬁ;ra% et ho%{ctggs qﬁ}m“%x"x'g‘r% of usf:rh"g?'f)‘_’rm QTEd H:@“ VRFTLY figeause the

i nclygdi ng "Usi ng’ i he 3 ens RGBT itRe 18’ Salnscsfenatie, Foreitting of ti-vaninzrpym pasition end
list) thePSEIEA MBTPigEhiomsiicdanist teiumd by dusigning a Gaparprint Sfisolsipts the Panf Mhdu@F ke lai iR,
printing efst Betpe ¢fdiométrid e oQLeRMHR Cdpalie Oind LHEN .di rect ory. obj ect.

15. The met hod oﬁxeﬁafwst%n@b&%aw%n%@?%g‘?di%Clggf'n”ggi?ﬁﬁw@h o,

devi ce CO%%@BF«% dat g 30 reg i 1 an i dafET § oreth e YSet biomstic twh theenetrand

i ncl udes OrTy, MF 1 e & acenplient cavironspat feqeyxampla i bhnk, sHame thetbjometdi6ean Bd@prared 0d
of Zgy o) 35“’ E?F:ﬁ Pﬂ?aoﬁweh;eédidn@yglvaiﬁffm BiontdiricGd kaftizet afF]&EoFEH inSheRégisidit{4a00as Mk g P! €
pagé8 andtoite uss €ddord. TR wFRE RS0t G - hindi t S. I '

PCT/ A0/ R@527.Ra6S) v ed, l%%mmrg!iaf]" 2“6%%& Rl%l),\b%'n‘g‘w'bﬁ‘“‘?@%‘if@‘ﬂk Vet Hestiolde
any one of the precedi ng 'c‘f’al S TSR BEve Simarure by and certificate fre stesedin the Adtabask | The

i nvi si bl "' Pé’ﬁg%{\f@i’ épenatiergis ledtoled, pigine tayretpagt Sgisihiid seet Bowth efordidn ©@%cQf o he
pr ecedi ngusers@iomein wis SET pherpenghedadior0ON Ccl ai m 1 whi ch includes retaining a
retrievabl e recang @f usea I rinted.. the record being renovabl e using
at pgast 8%, of the 5 cg‘%g‘gg&g%‘% d&ffr%wf" ﬁe‘:"glﬁ?"f"kgé PR PR &Y figing2ingtpage
printed. 19. A-systef Forebetrammt teyorea pfogeativn the oén 1B agH the bibrotric dataitd ihe intrgaga

f or m pri rER¥a9R e The| serues veriGeahe sivifickria 8@ redpbito 1@ 447 iRGdH6) bR jmﬁtm?fth on

di rect oryaceﬁutmdm’sﬁwyme@ﬁgagmggtrgm%tms?&i one node of an index of the

directorysand aly,d.edsi.one interactive e enent of the form which enables a
user to indicate a request for further directory information) the at |east

one surface haviTigeewseiweeriatiaesameihaizh lov dicofpaiants, @ e telsedto bk BRvehigu L aRg, Of
10 e atforipautit lowret donintritagidi:Ri Bl ST Hng Qhyrll GoctnRbeMand' BSins Y58 & Wol1E! Udi g a

conput er s Yehhtaradi} 'e)@plgx'\scs incurred in printing advertising material. The latter d

. epends on the level of subsidy already
provided to the user. -

When the user registers for ¢-commerce, a network account is established which aggregates micro-
payments. The user receives a statement on a regular basis, and can settle any outstanding debit balance using the
30 standard payment mechanism.

‘ The network account can be extended to aggregate subscription fees for periodicals, which would also
otherwise be presented to the user in the form of individual statements. A
4.4 TRANSACTIONS

When a user requests a netpage in a particular application context, the application is able to embed a user-

35 ifi i i i
spec. C transaction ID 55 in the page. Subsequent input through the page is tagged with the transaction ID, and the
-application is thereby able to establish an appropriate context for the user’s ihput.
' When input occurs through a page which is not user-specific, however, the application must use the user’s
unique identity to establish a context. A typical example involves adding items from a pre-printed catalog page to the
40 user's virtual “shopping cart”. To protect the user’s privacy, however, the unique user ID 60 known to the netpage

.systmn Is not divulged to applications, This is to prevent different application providers from easily correlating
independently accumulated behavioral data.

The netpage registration server instead maintains an anonymous relationship between a user and an



causes the formto be provided to the user; receives indicating dat Erﬁ@?@
sensi ng dwvicog2i9ehe indicating data indicative of both an lL(gF UOE}% 2% fl ]
formand a position of the sensing device relative to the r/r% A% 5
sensi.ng devi ce) when pl aced operativelyz2relative to the form generating
the indicajljfpg.data based at |east partially on sensing at | east soma of
t he coded ?cf&?%“ﬁﬁ“ft‘%‘é“"\? f"@Fﬁ? By grvt B8y 8 Phegerer beger ativetesqypeplp 3agecd with the
i denti fi es, #55h Atrlate trtiewae baenpereka bshis the netpage regidritionsetyér 1 RSIAEIRS hsd@ia@EMpfGon
Wi th the al 64, heehis witofepeh M 6?,iAcdn s s SEMEs D AL &Qm&ﬁ%%ﬂ{%&.ﬁ&% a#{;% fiog £P
anot her form pri %?prl%h g;mhlﬂ%elgss&teo e furt hg{]" sﬂg{jflgce . sal d anot he orm
i ncl ygli ng said further di rectory InPHRAIrEHEy 2% s BRlRtp EFRTE USeT-RecHic Fote |
whi ch” sai d"SrePEydpournevigdgnobih identigyiofthriper. | s associated with at |east one
_Zgne _0; -thf for&?dﬂmmtﬂhﬁﬂsﬂntﬁwwmeﬁe ﬁuq,a_ﬁmgigaa&em _ﬁ,pr&lq o}qdﬁeﬁs
i dentify, 12600k 18 allBQ R0 i i | sensi.n evi.ce IS aced).
i nteracti orl;bof the sensi ngﬁ ‘g’gd&'i\{"g%’%%@%f’%&g{“?%z‘i‘é‘%g‘b‘hgpiz*g“‘i“fﬂ’%&wfm0n-
element. 21. . Thé"8ysT% In Tpuingprodect iba oot ((WHE) {Iyeerlinsnestivations.sthe systmi records a
conf i gur edf@{opte relicatiop en behalflofthe use fosmymimba of gedtcaypes. TOVerent data regar di ng
novelent of the E&nsdphgtod ®\ehsecied Glutdniaficatiod %n&,mrummﬁeﬂmg&glagwy oin%egmlf

F the code ata; an

gener at i NO,rLRYE 8 data using. at |east sone of
i dentifying, IRt -emg%&r?ﬁruoél?’wél@’s eﬁ?"gﬂ%“ FROTHIE AT SHikrbPRahdSsE ¢thei ng at | east

partial iy w thi n8&iPlFation provides gan beracpubligheeof peripgicalrsabsdribed mongrht. TieesyS@NStAnT 1R Qser’s
devi ce wi tillisgaessltogeceiveaia Sibschitee publithtdh, aS el Ythe @k RAR KL quendof pldliHSE €M t 0 enabl e a

user to nays gateRggogucgggsbq;%Ny‘fNj}k&;L@g a formprinted onto at |east one
surf@ce, the form'%&%d%%' ng s list of directory entries corresponding to at

least one node ofP% A ofie FrePutss degsriRtign dassliperamyis sowmintFizand0.i nt er act i ve

el ement of the fBichiaptvienthndmnain ebfclamay batesciited byndé @atoR résolr@Pd@HpriohOda2 f LEduRer
di rectory desafiptibiiadeita Dublh B6re AbadiEASEentQA SR hRGR4 BRGHRR &R Bni

i ndi cati veygf, dogqmggmlcg@%s 0 cq,i,oiﬂ%,e({ c1oay ve .SSQISI enent . t%eg‘gg}(sl? Eeur‘r)fuic el udi ng
GVEL' ~D ¢' Q. ~ aHE~ 3" Ar =, Lot Kide _°¥*L6FP%{E%6Y366%°2°F°RBE€PR?@HFTT?WAWWF>200|
NPAQX2 - WO, - 1A -TopBirey deRsTRYeR By idsptty aishtwheidetn 922 Thie hipag §G& CavsEaltyh@ansies m
to pr oFPRieet fees ngningersio eghts hbleaaihstAsers pAsl copiehtb@ieslat a from a staring devi ce
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25 Each protocol is illustrated by way of a sequence diagram in which the horizontal dimension is used to

represent message flow and the vertical dimension is used to represent time. Each entity is represented by a rectangle
containing the name of the entity and a vertical column representing the lifeline of the entity. During the time an entity
exists, the lifeline is shown as a dashed line. Dun'ng_the time an entity is active, the lifeline is shown as a double line.

Because the protocols considered here do not create or destroy entities, lifelines are generally cut short as soon as an
30 entity ceases to participate in a protocol.
5.1 SuBSCRIPTION DELIVERY PROTOCOL
A preferred embodiment of a subscription delivery protocol is shown in Figure '33. i
A large number of users may subscribe to a periodical publication. Each uscr’s' edition may be laid out

differently, but many users’ editions will share common content such as text objects and image objects. The subscription

35

delivery protocol therefore delivers document structures to individual printers via pointcast, but delivers shared content
objects via multicast.

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

The page server uses the\application ID and alias ID to obtain from the registration server the corresponding

user ID 60, the user’s selected printer ID 62 (which may be explicitly selected for the application, or may be the user's

-
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Th ' i

' 'e second page server allocates document instance and page IDs 50, returns the newly allocated page IDs
to the application, adds the complete document to its own database, and finally sends the page descriptions to the
Tequesting printer, *

The hyperlink instance may include a meaningful transaction ID 55, in which case the first page server

includ i i icati
es the transaction ID in the message sent to the application. This allows the application to establish a transaction-

40 specific context for the hyperlink activation.

" If the hyperlink requires a user alias, i.. its “alias required” attribute is set, then the first page server sends
the pen ID 61 and the hyperlink’s application ID 64 to the registration server 11 to obtain not just the user ID

]
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40 A preferred embodiment of a commission payment protocol is shown in Figure 47.
In an ecommerce environment, fees and commissions may be payable from an application provider to a

publisher on click-throughs, transactions and sales. Commissions on fees and commissions on commissions may also be
payable from the publisher to the provider of the printer.
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NETPAGE PEN DESCRIPTION

6.1 PEN MECHANICS

Referring to Figures 8 and 9, the pen, generally designated by reference numeral 101, includes a housing
102 in the form of a plastics moulding having walls 103 defining an interior space 104 for mounting the pen
20 components. The pen top 105 is in operation rotatably mounted at one end 106 of the housing 102. A semi-transparent
cover 107 is secured to the opposite end 108 of the housing 102. The cover 107 I also of moulded plastics, and is
formed from semi-transparent material in order to enable the user to view the status of the LED mounted within the
housing 102. The cover 107 includes a main part 109 which substantially surrounds the end 108 of the housing 102 and
a’projectifig portion 110 which ‘projects back from the main part 109 and fits within a corresponding slot 111 formed in
25 the walls 103 of the housing 102. A radio antenna 112 is mounted behind the projecting portion 110, within the housing
102. Screw threads 113 surrounding an aperture 113A on the cover 107 are arranged to receive a metal end piece 114,

including corresponding screw threads 115. The metal end piece 114 is removable to enable ink cartridge replacement.
Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117. The antenna 112 is also

mounted on the flex PCB 117. The status LED 116 is mounted at the top of the pen 101 for good all-around visibility.

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink pen cartridge
118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within the housing 102. Either the ink
cartridge nib 119 or the stylus nib 121 can be brought forward through open end 122 61."‘th¢: metal end piece 114, by
rotation of the pen top 105. Respective slider blocks 123 and 124 are mounted to the ink cartridge 118 and stylus 120,
respectively. A rdta!ablc cam barrel 125 is secured to the pen top 105 in operation and arranged to rotate therewith. The
35 cam barrel 125 includes a cam 126 iri the form of a slot within the walls 181 of the cam barrel. Cam followers 127 and
128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam barrel 125, the slider
blocks 123 or 124 move relative 1o each other to project cither the pen nib 119 or stylus nib 121 out through the hole

30

122 in the metal end piece 114. The pen 101 has three states of operation. By turning the top 105 through 90° steps, the

three states are:
40 . Stylus 120 nib 121 out;
. Ink cartridge 118 nib 119 out; and
. Neither ink cartridge 118 nib 119 out nor stylus 120 nib 121 out.
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] 1 0 OQI\W\&:
%.0%& () pe?\ 1/@'19and top ugs also includes a clip 142 for clipping the pen 101 to a pocket.
6.2 PEN CoNTROLLER

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

from the perspective distortion observed on the imaged tag.

imaging

Utilising the RF chip 133 and antenna 112 the pen 101 can transmit the digital ink data (which is encrypted
for security and packaged for efficiciit transmission) fo thé compiting system.

When the pen is in range of a recciver, the digital mk data is transmitted as it is formed. When the pen 101
moves out of range, digital ink data is buffered within the pen 101 (the pen 101 circuitry includes a buffer arranged to

25

store digital ink data for approximately 12 minutes of the Pen motion on the surface) and can be transmitted later-- - -

The controller chip 134 is mounted on the second flex PCB 129 in the pen 101. Figure 10 is a block

diagram illustrating in more detail the architscture of the controller chip 134. Figure 10 also shows representations of
30 the RF chip 133, the image sensor 132, the tri<color status LED 116, the IR illumination LED 131, the IR force sensor
LED 143, and the force sensor photodiode 144. )

The pen controller chip 134 includes a controlling processor 145. Bus 146 éxﬁble;; the exchange of data
between components of the controller chip 134, Flash memory ‘147 and a 512 KB DRAM 148 are also included. An
analog-to-digital converter 149 is arranged to convert the analog signal from the force sensor photodiode 144 1o a digital

35 signal,

An image sensor interface 152 interfaces with the image sensor 132. A transceiver controller 153 and base
band circuit 154 are also included to interface with the RF chip 133 which includes an RF circuit 155 and RF resonators
and inductors 156 connected to the antenna 112, '

The controlling processor 145 captures and decodes location data from tags from the surface via the image
sensor 132, monitors the force sensor photodiode 144, controls the LEDs 116, 131 and 143, and handles short-range

radio communication via the radio transceiver 153. It is a medium-performance (~40MHz) general-purpose RISC
processor.

40
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The provision of the accelerometers enables this embodiment of the pen 101 to sense motion without
reference to surface location tags, allowing the location tags to be sampled at a lower rate. Each location tag ID can then
20 identify an object of interest rather than a position on the surface. For example, if the object is a user interface input
element (e.g. a command button), then the tag ID of each location tag within the aréa of the input element can directly
identify the input element.
The acceleration measured by the accelerometers in each of the x and y directions is integrated with respect
1o time to produce an instantaneous velocity and position.
25 Since the starting position of the stroke is not known, only relative positions within a stroke are calculated.
Although position integration accumulates errors in the sensed acceleration, accelerometers typicatly have high

resolution, and the time duration of & stroke, over which errors accumulate, is short.

7. NETPAGE PRINTER DESCRIPTION
7.1 PRINTER MECHANICS
30 The vertically-mounted netpage wallprinter 601 is shown fully assembled in Fi igure 11. It prints netpages on

Letter/A4 sized media using duplexed 85" Memjet™ print engines 602 and 603, as shown in Figures 12 and 12a. It
uses a straight paper path with the Paper 604 passing through the duplexed print engmes 02 and 603 which print both
sides of a sheet simultaneously, in full color and with full bleed.

An integral binding assemblv 605 applies a strip of glue along one edge of each printed sheet, allowing it to

35 adhere to the previous sheet when pressed against it. This creates a final bound document 618 which can range in
thickness from one sheet to several hundred sheets,

The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print engines, has
bladders or chambers for storing fixative, adhesive, and Cyan, magenta, yellow, black and infrared inks. The cartridge
also contains a micro air filter i in a base molding. The micro air filter interfaces with an air pump 638 inside the printer

40 via a hose 639. This provides filtered air to the printheads to prevent ingress of micro particles into the Memjet™
printheads 350 which might otherwise clog the printhead nozzles. By i incorporating the air filter within the cartridge, the
operational life of the filter is effectively linked to the life of the cartridge. The ink cartridge is a fully recyclable product
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The glue wheel assembly 673 consists of a partially hollow axle 679 with a rotating coupling for the glue
supply hose 641 from the ink cartridge 627. This axle 679 connects to a glue wheel, which absorbs adhesive by capillary
_ action through radia! holes. A molded housing 682 surrounds the glue wheel, with an opening at the front. Pivoting side
moldings and sprung outer doors are attached to the metal bracket and hinge out sideways when the rest of the assembly
20 673 is thrust forward. This action exposes the glue wheel through the front of the molded housing 682. Tension springs
close the assembly and effectively cap the glue wheel during periods of inactivity. N
As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one vertical edge on the
front side (apart from the first sheet of a document) as it is transported down into the binding assembly 605.
7.2 . _PRINTER CONTROLLER ARCHITECTURE

25 The netpage printer controller consists of a controlling processor 750, a factory-installed or field-installed
network interface module 625, a radio transcejver (transceiver controller 753, baseband circuit 754, RF circuit 755, and
RF resonators and inductors 756), dual raster image processor (RIP) DSPs 757, duplexed print engine controllers 7604
and 760b, flash memory 658, and 64MB of DRAM 657, as illustrated in Figure 14.
The controlling processor handies communication with the network 19 and with local wireless netpage pens
30 101, senses the help button 617, controls the user interface LEDs 613-616, and feeds and synchronizes the RIP DSPs
757 and print engine controllers 760. It consists of a medium-performance gencral-purpose microprocessor. The
controlling processor 750 communicates with the print engine controllers 760 via a lugh-specd serial bus 659,
The RIP DSPs rasterize and compress page descriptions to the netpage printer’s compressed page format.
Each print engine controller expands, dithers and prints page images to its associated Memjet™ printhead 350 in real
35 time (i.e. at over 30 pages per minute). The duplexed print engine controliers print both sides of a sheet simultaneously.
The master print engine controller 760a controls the paper transport and monitors ink usage in conjunction
with the master QA chip 665 and the ink cartridge QA chip 761.
The printer controller’s flash memory 658 holds the software for both the processor 750 and the DSPs 757,
as well as configuration data. This is copied to main memory 657 at boot time.
40 The processor 750, DSPs 757, and digital transceiver components (transceiver controller 753 and baseband
circuit 754) are integrated in a single controller ASIC 656. Analog RF components (RF circuit 755 and RF resonators
and inductors 756) are provided in a separate RF chip 762. The network interface module 625 is separate, since netpage
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general, be stored in memory. This strategy only leads to potentially poor DSP utilization when rasterizing short
documents.

Watermark régionis in the page description are rasterized to a contone-resolution bi-level bitmap which is
losslessly compressed to negligible 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.

25

Each tag encodes the page ID, tag ID, and control bits, and the data content of each tag is generated during rasterization
and stored in the compressed page image.

The main processor 750 passes back-to-back Page images to the duplexed print engine controllers 760. Each
print engine controller 760 stores the compressed page image in its local memory, and starts the page expansion and
printing pipeline. Page expansion and printing is pipelined because it is impractical to store an entire 114MB bi-level
CMYK+R page image in memory. o
722 PRINT ENGINE CONTROLLER

30

The page éxpansion and printing pipeline of the print engine controller 760 consists of a high speed IEEE
1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax decoder 764, a custom

halftoner/compositor unit 765, a custom tag encoder 766, a line loader/formatter unit 767, and a custom interface 768 to
the Memjet™ printhead 350,

35

The print engine controller 360 operates in a double buffered manner. While one page is loaded into DRAM
769 via the high speed serial interface 659, the previously loaded page is read from DRAM 769 and passed through the

Print engine controller pipeline. Once the page has finished printing, the page just loaded is printed while another page
is loaded.

40

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK layer, expands (at
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P O'(B&I 0- ! /&O(y%]cgérim c;lgixie controlleg 760 contains a low-speed processor 772 for synchronizing the page expansion
and rendering pi_Pg_lmc, configuring the printhead 350 via a low-speed serial bus 773, and controlling the étcppcr motors
675,676,

In the 8! versions of the netpage printer, the two print engines each prints 30 Letter pages per minute

along the long dimension of the page (11%), giving a line rate of 8.8 kHz at 1600 dpi. In the 12" versions of the netpage
15 printer, the two print engines each prints 45 Letter pages per minute along the short dimension of the page (8!2"), giving

& line rate of 10.2 kHz. These line rates are well within the operating frequency of the Memjet™ printhead, which in the

current design exceeds 30 kHz.

8 DIRECTORY NAVIGATION

A directory is an organized list of named objects. It may be presented in many ways: sorled alphabetically,

20 arranged into named groups or topics, etc. The default presentation is specific to each kind of directory. A directory may

also be searched. :

For the purposes of navigation using a netpage, an n-ary index tree is built above the directory, with each
node containing enough index entries to fill two printed pages (i.e. a double-sided sheet). If two pages hold k entries,
and the entire directory contains m entries, therr this riugiiber of levels in the indeX is logem. For example, if two pages

25 hold 200 entries, and the entire directory represents a global telephone directory containing six billion entries, then the
number of levels in the index is five, and a user can locate a desired entry in the directory by printing five sheets.
8.1 APPLICATION DRAWING NOTATION

An application user interface flow is illustrated as a collection of documents linked by coramand arrows. A

command arrow indicates that the target document is prmted as a result of the user pressing the corresponding command

30 button on the source page. Some command arrows are labelled with multiple commands separated by slashes (‘I's),
indicating that any one of the specified commands causes the target document to be printed. Although multiple
commands may label the same command arrow, they typically have different side-effects. B ;

In application terms, it is important to distinguish between netpage documents and netpage forms.
Documents contain printed information, as well as command buttons which can be pressed by the user to request further

35 information or some other action. Formis, in addition to behaving like normal documents, also contain input fields which
can be filled in by the user. They provide the system with a data input mechanism. It is also useful to distinguish
between documents which contain generic information and documents which contain information specific to a particular
interaction between the user and an application. Generic documents may be pre-printed publications such as magazines
sold at news stands or adverlising posters encountered in public places, Forms may also be pre-printed, including, for

40 example, subscription forms encountered in Pre-printed publications. They may, of course, also be generated on-the-fly
by a netpage printer in Tesponse to user requests. User-specific documents and forms are normally generated on the fly

by a netpage printer in response to user requests. Figure 48 shows a generic document 990, a generic form 991. a user-
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"1 ( (%RR&-el(hfr_an '!ndf( 1oeRs 50)) er a directory entry 502 representing a directory object 503, with the index entry 500
itself representing one of a possible number of entries of a higher-level index node 504.

The ia:youl of the generic directory index page 520 is shown in Figure 51. Each index node 504 is described
by an entry 518 on the index page which specifies the starting and ending names on the double-sided page it is linked to,
separated by "to”, e.g. "Aardvark to Axolotl", "Avatollah to Bernoulli*, etc. Each entry 518 acts as'a hyperlink to the

15 corresponding lower-level index page 520 representing the lower—level. index node 504.

If the entire directory fits on two pages, then it is presented directly without an intervening index tree.

The presentation of the index entries of a termina] (bottom-level) index node in a terminal index page 521,
i.e. a node which refers to actual named objects, is specific to each kind of directory.

Each page contains a <top> button 511 which prints the root node of the index, an <up> button 512 which

20 prints the page's parent node in the index and <first>, <previous>, <next> and <last> buttons 513 to 516 which print the
first, previous, next and last nodes, respectively, of the page's index level. Particulax}navigation buttons don't appear if
they have no meaning for the current Page, e.g. the page for the first index node in an index level doesnt have <first>
and <prévious> buttons.

Each page also contains a <search> button'$17 which generatés a search froi which allows the directory to

25 be searched. The contents of the search form are specific to each kind of directory.

The directory navigation user interface flow is illustrated in Figure 52, where the navigation functions of
buttons 511 to 516 are illustrated in relation to a directory index 520 and a terminal directory index 521. The navigation
may result in a specific directory object 522 being pnnted A similar result may be achieved by conducting a search 523,

using the search button 517. Of course, if the search results are ambiguous a list of matches 524 is provided for the user
30 to select 4n appropriate result.

ConcLusion

The present invention has been described with reference to a preferred embocii‘x'x'x‘ml, and number of specific
alternative embodiments. However, it will be appreciat:ci_ by those skilled in the relevant fields that a number of other
embodiments, differing from those specifically described, will also fall within the spirit and scope of the present

35 invention. Accordingly, it will be understood that the invention is not intended to be limited to the specific embodiments

described in the present specification, including documents incorporated by cross-reference as appropriate. The scope of
the invention is only limited by the attached claims,
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30 providing a user with the form; -

receiving, in a computer system. data from & sensing device regarding said at least one
inteructive element and regarding movement of the sensing device relative to the form, the sensing
device, when moved relative to the form, gencraling the data regarding said at least one interactive
clement using at least some of the coded data and substantially simultancously gencrating the data

35 regarding its own movemeant relative to the form;
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Coe 10. The. method of any ons of the preceding claims wherein the further directory information is

printed on at least one double - sided page.

20 11. The method of any one of the preceding claims wherein the further directory information

includes a list of further nodes in the directory index.

i2. The method of any one of the preceding claims wherein interacting with the at least one user

intcractive element corresponds to an operation of moving to one of a parent, child or root nade of the index.

13. The method of any one of the preceding claims wherein the a least one user interactive
25 element facilitates searching of the directory. N
14, The mcthod of any one of the preceding claims inc_lhding using the sensing device 1o select

an individual entry in the list, the selection being identified in the computer system to facilitate printing of

details of the corresponding index node or directory object.

15. The method of any one of the preceding clains in which the sensing device contains data

30 vegarding an identity of the user and the method includes monitoring, in the computer system, said identity.

16. The method of any one of the preceding claims in which the form is printed on multiple
pages and in which the method includes binding the pages.
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system and from said movement being at least partially within said at least one zone, interaction of the sensing

30 device with said at least one interactive element.

22, A system 1o enable a user to navigate a directory utilizing a form printed onto at least one
sﬁrfacc. the form including a list of directory entries corresponding (o at least on¢ aode of an index of the
directory and at Jeast one interactive clement of the form which enables a user to indicate a request for further
directory information, the at least one surface having coded data indicative of the at least one intcractive

35 clement, the system including
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The system of any ane of claims 19 to 23 wherein the computer system causes the form and
15 the ¢oded data to be printed onto the at ]east one surface substantially simultaneously.

25, The system of claim any one of claims 19 to 24 wherein the computer system causcs, in

rcsponac to receiving a request 161 the form, the form and to be printed onto the at lcast one surfacc

26, A system of :ny one of claims 19 to 25, wherein the further directory mfommuon includes a
list of entries correspoudmg 10 at least one further node of the index.
20 27. A system of any one of claims 19 w 26, whercin the interactive element is associated with an

operation of moving to one of a first, previous, next or last node in the index.

28. A system of any onc of claims 19.t0 27, wherein the further directory information is printed
on a double- sided page.

29. A system of any one of claims 19 to 28, wherein the further directory information includes a
25 list of further nodes in the directory,

30. A system of any ane of claims 19 to 29, wherein the interactive element is Associated with an
operation of moving to onc of a parent, child or root node of the index.

3L A system of any one of claims 19 to 30, wherein the interactive element is sssociated with a
search function to facilitate scarching of the directory.
30 2.

A system of any one of claims 19 (o 31, wherein the sensing device is adapted to select an
individual eatry in the document and the computer system is arranged to send details of the corresponding
index node or directory object to the printer for printing.
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‘of the at least one surface on which the form is printed.
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33, A system of any one of claims 19 to 32, wherein the documeat mciudes coded data

indicative of an identity of the document and of the atlcast onc interactive element.
34. The system of any one of claims 1910 33 ‘which includes the sensing device.
3s. The system of claim 34 wherein the sensing device includes a marking nib.

36.  The system of claim 34 of cleim 35, when dependant on claim 19 wherein the sensing device

sensing its movement relative to the form.

37. The system of any one of claims 34 to 36 wherein the sensing device contains identification
data which impsits & unique identity to the sensing device and identifies it as being associated with a particular

38. The system of any one of claims 19 to 37 including a printer.

39. The system of claim 38 in which, to cater for a form printed on multiple pages, the printer
includes a binding means for binding the pages.

40. The system of any one of claims 19 to 39 in which the coded data is substantially invisible to

an average unaided humn eye.

41, The system of any one of clairns 19 to 40 which includes a database for kecping a

remrievable record of each form gcnerau:d each record being retrievable using at lcast some of the coded data
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