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Copyri ght owne@eBMiopoogmd ASRHOBOVWIBd EOPWAIgHL CEBWDNGIshie e sPCaneommidover sal |y
respect ed. Howevan)ooesepy reghbohees acmeunm@nsd,y paisdohemauseraioobds, | ack of
an aut gorat ed sySL@MEAr PeyAUIGoSY ChpdB®6dooaNd bdab@NodshC Ul RiauddgBRUSE €n

aut omat ed f ee psy ek S BOhaUHBE" 2b&Ghulichds, t NErRYRLGBHT %'f/A bhojgoused to
obtain or C°p¥cﬁ/ﬁf3¥50§sght pmﬁ&doﬁb §CT%EJ%153U #csr/A@JB/oé% Cpcw? 00/5 i Present

invention to RE ovid W, L%/ (g;/ % managerrent
SUMVARY OF INVEWOWS’ACCS? ey P% a FTAEE %% eré‘tT’)“U‘foﬁ pr §¥ﬁ't°°’?°ﬁ?7€nt| on
provi des a metthtbtF¥1%5% 0l PEAYNE 4 cBPYAUPYIPP: fe‘t’?ﬂ’*é?o’él‘{sf’gng RCHAYBEument when
a roar3®bt ai nFCTAHOHSI} pd PCTABEE dat a di sposed on a first surface) a second
copy of the docunsistosurct ¢ ées§ co-pegding dppl Cutigoaberdorgd@tdacrivery ags-réfamgdccat i ve of en
identity of a region of the first surface and of a plurality of reference
points of the region, the nethod including, in a conputer system the steps

of recording at (east one copyright ownership relating to

portion of the docunent receiving, Gema sensing device, MmHMMEMWHMWWEta

| ndi cative of both the identity of the region and a position gf,4he sensing
device relative to the region, the sensing device) when placed in en
operative position relative tongdmagssmmm&:@éneratl ng the ata
bawd at |east partially on sensing at |east sonme of the flrmwmumawmmﬂmma in
the vicinity of the position; identifying, fromthe indicating gﬁ&&
docunent and a request for the second copy; providing the second copy to
the user, determ ning the copyright fee fromthe at | east one copyright
omnership; and



z0 debiting a user account associated with the user in a first anoun ;ﬁ c
derived fromthe copyright fee. Preferably, the nethod includes th\fe UQE[h?(QS
step of crediting at (east one owner account associatedyg 'U%””st
one copyright ownership in a second anmount derived from %Ee&g% ﬁu?.‘ 0‘6?
Preferably, #hNe® net hod includes the further step of printing the docurrent.
Preferably, the nethod includes the further steps of 25 receiving, fromthe
sensing device, identity data indicative of an identity of the user, the
sensi ng device containing the Identify.daugy and identifying) Gemthe
identity data, the user account According to a secorllld asp‘ieﬁv/ t he |nvent| on
provi des a syst emOpREhtoptersilond sgriosd copypal PPy Hbce e BT IPHE™ FTS S8 hent
when a user febraiaig paidtie@uss ¢f nxstackcpodedondajtsamdfosmse@@ﬁ“’?ﬁ"'? pepiger, B‘EFFSF gce) a
second copy Qfmanee sQQﬁUWEﬂEgatca 18 the frichSbmaPus@iadrdh l@pyaopigh ageridl.ndi cat i ve of
an identity of a region of the first surface and of a plurality of
reference_points of the region, the s&stem i ncluding: a database for

recordi ng’at | east one copyright owne relating to at | east one portion
of the docunent a iiee 6ed 6fine bradént ilvei@itdpioRid p nef @I sid sB@M B dFristheiy mG@ementndi cat i ng
data Indicative of both the identity of the region and a position of the
sensing device relative to the region e sensi ng device, when placed in
an operative position /~M-NDED Sﬁ%EMA'i‘VFQF'WEﬂ['P 18 DEC 2003 -~. R~i ved 27
August 2001 NPAOLHccording l@lﬁ&l&s&a tltc@rcgcthﬁvcﬁlblfpfoaﬁﬁ:,me@ﬁ@&ﬁlﬁ&nhgﬁg)phbﬁfcd réMilhgGat i ng

data based a}dolug&swthcn%ﬁprtohﬁ \¥ ﬁr?:wd?ﬂ‘%ﬂasa‘isﬁgd &Eﬁétm,as%‘gﬁﬁopwmlmn&u thekse COded
data in aéu’e vicinit

processi n@%fﬁ?‘“t?%‘?gdﬂ'”(‘,‘ﬁﬁf i gdﬂ‘f“éﬂf “t’ °t§’°" °ir ﬂ‘e‘ﬁ’f T"? ‘H? bFH"?H nﬁ?fﬁ?ﬂ'f‘(‘?%ﬂ“ % dat a,

t he docunent rcmdwacﬂroequéwmi@mr’utsrh:etcrsée’émdf nph; provide the second copy to

the user; determ ne the c at LocRne copyri ght
owner shi p;: end debi % “'d"s”ggy 'm 5 "u' F]é‘b%s? W?ﬁ%ﬁﬁgmﬂ"szr ina first

anount derived fr amilidaeros @R dghi. ua‘d.emg ddamaa‘mwcaszmc ibchtEy PR OQROHE A1GiBEANS | S
further conf 4l Ecﬁs‘nb Qe';]icctrgatiﬁrtcﬁlgé rtgio@tthc Lcﬁsﬁ? &evig.%cngwt?i% Mﬁ“%itimgw t@t‘uEd with

15 surface, generating the indicating data based at least partially on sensing at least some of the first coded data in the

vicinity of the position;

\
identifying, from the indicating data, the document and a request for the second copy;
providing the second copy ta the user;
determining the copyright fee from the at least one copyright ownership; and

20 debiting a user account associated with the user in a first amount derived from the copyright fee.

Preferably, the method includes the further step of crediting at least one owner account associated with the

at lcast one copyright ownership in a second amount derived from the copyright fee.
Preferably, the method includes the further step of printing the document.
Preferably, the method includes the further steps oft

25 receiving, from the sensing device, idenlity data indicative of an identity of the user, the sensing device
containing the identity data; and

identifying, from the identity data, the user account.

According 10 a second aspect, the invention provides a system for collecting a copyright fee relating 1o a
document when & user obtains, via first coded duta disposed on a first surface, a second copy of the document, the first
30 coded data being indicative of an identity of a region of the first surface and of a plurality of reference points of the

tegion, the system including:
a database for recording at least one copyright ownership relating to at least one poction of the dacument;

8 receiver for recciving, from a sensing device, indicating data Indicative of both the identity of the rcgion

and a position of the sensing device relative to the region, the sensing device, when placed in an operative position
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the at | east one copyright ownership in a second anount derived from b?fZUUH
copyright fee. Prefixably, the systemfurther includes a printer fo
printing the document. Preferably, the processing meansRecaved 27 tAugust 2001
configured to: receive, fromthe sensing device and via the receiver)
identity dat#fndicative of an identity of the user, the sensing device
containing the identity data; and identsi-fy, using the identity data. the
user account. Accordingly, the present invention provides a systemand a
met hod whi Ch:]aHlL lolthlc ;ﬂéc ?:%u@lihc MBGG §2@ 6558 at ADAHAIIRon Gdnsirig Btl@st DE4 of hofirsnpolch a
conput er system novel method and system of the present

i nvention rrﬁ‘y'"B'é“'vﬁ’%'gaé %% %Unction with a single conputer system in a
particularly prefgid@sheh@ismit is designed to operate over a conputer
network, such as the Internet. 2~ Physically, the formis disposed on a
surface rreditfamveﬁnaa}mﬁbsmicqﬂm@ structure. However, in a preferred

arrange t he r @dond h as paper or the

i ke whi h has the°"?: mdtheg"dltmﬁngga?ﬁf?gehgﬁ%ﬁﬁ%rted%gﬁmh%/\hl cwgl | ows interaction
with the conputer proIiEhaEInd hao wxaded data is detectable preferably, but not
exclusively, outside the visible spectrum ther«%by enabling It to be

machi ne-r eadabl e Brsming tipenrighife Sam 45 2l pepry el PG PHY human eye. The form may

al so i nclude Vi si blg, DRG] Siall e B OYHERnl AAQGORA Gigfis 2 user, such as

t he application or purpo orm 25 and which visible i nforrratl on
may be reg| St ered P@Embgaﬁerpal:caﬁ@mhﬁhs Rfied chnligniad tkrddinat telseony avheeacamt asshdeddleth coded

data. Thy SYSLE Bl S0 Molefiio BonPiihiSl s BRI CRBrRRL ONVEY dala Trom the
formto e co ter ' system and In sone instances, to contribute

addi ti onal data P@atbly,mctsh@nmmmuwgademfocmmnwyedpm a variety of (Corns but
is preferably conpact and easil orta "™ In a particularly preferred
arrangement) the §’éfﬁ'§bi'yrfb°"8%§7'f'%z‘i “3?5”?|g‘5°ured as a pen which is designed to

be able to physi Caclcckvy &m&mgl QevicHhd Ma @S redbdr, lide@§ ddiaGrdiSdilc@rd iavher 3 merahkee t he
coded data fs‘gng)mmctmc o5 chpmpgm' £ad 30 end transnitted to the conputer
system The co SY A S et ﬁrow des control information, configured such
that desifgnation tdafkaeds ity UGS e atbees i nstructions to be applied to the
software running on the conputer systemor network. The nature of the

i nteraction bet wedporitgl theoresntaipteion jpevidsersion grcarhtde igh Bilithee H£s fat each
contri but es cipabletohigreratngpiili €dommiyrSiseWiiiythenavelynethod and gusren elithe arsgpeinenitn)maf bve coded
data on the f@hMdusictidnWilh € izl VpRF sydtchOin b plRiBdahyl YereRdd 1N @ islQHA B Fpedibleal  at

| east one r%ﬁﬁﬁ:@&%&\%ﬁc}]mhcﬂ:@mﬁhat form In another enbodinent; the form

i ncl udes cod dat a ich i's indicative of a AVENDED SHEE | PFAIAU 18 DEC
2003 WO Y1/ 03014 Psi@ETheNuid G1BREES apafea meiue of sof suitirestricor rHovanér g rtdhe

sensi ng devistigen&i. P RldispéRd dn CheeDibisdNal Gldh esChipbrdr the@Epauhiel hEGhe kdded de\MihicHENIGHTE N

relative to Jilahowk R&Q&uﬁn%ﬁ lFL%onﬁﬁ?J?Bhtkeﬁw é&é@&@ﬂhc&&?ﬂ@Ertr@Jbly‘MuBJ‘exﬁQdc CLu:GIéLt a from
the form anot her co dat a

e ch a1 e e R P it el ok BRS¢
provi de, to "thi Eeiprabsmagipkthigryovidibinfmaerdedsco setehee sprifarn ergeress oftbet®am- and

al so on 2fat andmMhictoRibl GlBimbtiof hags: rdgkieed thtﬁElatc(lfpoﬂithevuﬁlﬁMhlﬁ&t hidddndodddBea pr ef err ed
arrangenent, the sTa/cst em and nmet hod al so enp s specially designed printers
to print the formMeEEET HEircidaercensitgdivst ‘@z?"%"“d’o‘hg‘ﬁ they e tode AmBHeRIBEY 9 B t he
conput er systerinstarre tepribedesdditgmbdda. tAgring trcaiingdovidaten talfe gaiety $@ms en & ipmigretifevi ce.

As i ndi cat edongROxiEssitf f3bis lpeialain fetralabardnaf thelsh@ngidtiasdodfigitd ds S peh daalsl ¥
suited to O%rgﬁﬁ 7] bpa\‘lg{o p@suﬁ@hﬁpﬁ\&m lsm'clﬂ:apll) §lc¢%vcr @r&%@tﬁ%&!wdm} J&Q |hPF6&nrl>tb@Fe§1 are

full rate s on
urty I rgdag n11d uans?uner} to thc mrutt)cr fystcm O qu% dala pfow?cs Ptrof in orgau% %)ffm;rg svS:I:

demand and sing | ticast
and pointc aS’fS’E‘E?EPMhSr'Pﬁf EYa"t Y5 RO 'Eit!‘ﬁ‘l?’ﬁ I“’sbc amcé riti Sﬁ‘gffymn"f"a\ ongthe pprepftes SYSER O°f or
the present siwdention provi des nethods and systems which use a paper and
pen based interface for a conputer system This provides many significant
benefits over tradiefu5Payc MGRIRbeTen tisony aadie sensing deviardirale fagher cesh copridpesie i s t hat
it is wdel yheermagtr ysmehaysp}. yine amabene@ie odkd dan brolerke is @dikativial thi iy, of prarit ed

i nf or mat35on ahds(aC1eust o Fefeteite foR@hlihd BT dnderRAEBLROR: 3 Sdlid Yo s Whigh iconmput er
screen. MorgQ¥gl.or.Paper does not run on batteries, can be read in bright

| ight, or robustly accepts coffee spills or the like and is portable and
di sposabl e. Furthernore, the systemallows for hand-drawing '~ 'rJ and
handwiting to be captured which Mﬁﬁ_?;zss'ﬁ:eat er richness of expression
than input via a conputer keyboard a use. The present invention
therefore provides a novel nethod and system for copyright fee managenent
maki ng use of novel interactive surface nedia. BRI EF DESCRI PTI ON OF

DRAW NGS



20 Preferred and other enbodinents of the invention will now be described,
by way of non-limting exanple only, with reference to the acconpaqﬁ %g 0
drawings, in which: Figure 1 is a schematic of a the relationship bet ew %
sanpl e printed netpage and its online page description; Figure 2 is a
schematic view of a interaction between a netpage pen, a netpage printer, a
net page pagevs@lg@s, and a net page application server; 2eThAUguoss3
illustrates a collection of netpage serwers and printers interconnected via
a network; Figure 4 is a schematic view of a high-level structure of a
printed net RageeRNE tdnb, SheRR b BRNNRFEs QS Gldl pRide Qdrceddhin@ hblon mRvelnsht rdariRbo@it Vi ew
show ng a SthnH gstrhlé 'éo%pr?et sy@cmr@&hpr%lecosc@ﬂta frgrl BYnE In@et ar%th@an@rlg%t \tﬂe o éﬂﬂé’%eng a

el atl onshi R REkIRER b hinQh, m nd A3 o daﬂrgnfﬂ Lo Re ANfeAlil 8l OF

view of a nef e sensin net page pen; Figure 7 is
a flowchart % thi%[@mder‘}ﬁgE dﬁf”& ‘s”pcr'l‘éj"“é'fﬁ?j‘hedséré’gh deﬁ'ﬁf algorithm Figure 8 is a

perspectisre Vi ew ofapafert@irpagen: Pefsen B mitobalsaleH06 ip@hiQdesitraDris@nstifge dnnel d- of
view cone; Fi,gkfse 9nnlc,§ corbtitRES: HRESRT drWEcoR sRER tha ¥ R QTo L shBLPAGSREN Shown
in Figure 8, [l quh&u.d0 bavesmays&ﬁth%mohsmmn%hn&ildga@, mtpcfpﬂ@e REMGADNTR! | er for
the net page al aenn pt?eepnmers a:e'l%xhng%cﬁrg% m$o t%gg\'ﬁzg’and Img!‘]rj)gmmg oft‘-:e%on% otpéaman aﬁacﬁscl) f\o/re vi ew

of a wall-nounted’ secti1on through the

| engt h of thdémﬂ“é'lgﬁ%ég’ 5r I"H m"“"m?m"i‘—“m g p°'"'(f'y“5ti°mm15‘°a“°“rp &°%%a is an enl arged
portion 1f Fi gure akcdiSeyOid grefhred B EE pre@R inchtiok &wldddu@io@m@st@ﬁ with usedpadea@s and

gl ue wheel a35aMYce for a SomPuePdstem. ThisproviViondalsl IR BiliheriRdvePfed oM IR Q 463 Thi gure |3
Is a detail ef%m\'agceov\éagi,s J\ahﬁsvtquss‘aaordwygngsemd'mahmownhcamcdg,lm%mp@Laném mgnd print

engi nes of t
schematic bl o b GONLT O pa nt er
shown i n Fi dEPFSé’éa“i“f °%{fﬁed"“f2’ e Q‘HF§°”1 °§‘ o Féf’ﬂ’é“ﬁ‘ﬁet Peeisr 8‘&“? 6 ”éfd?“ﬁ?ﬁ of

dupl exed %r |“|“ﬁha‘t€}’1'§j‘f‘ﬁq‘éb°c°6‘1‘"t‘t"i’ yith &ffers &y “F\')E“IWéT"W“’“ §Em BREt YR & EPRHESRSR Pt Ed wi t h
the printer eatrol ler shown in Figure 14, Figure 16 is a schematic bl ock
di agram of the prift, CRGHAEn HRf pm Jesearnov'amgm anld Cysedil 11 YR80 }eAna@aggqenJT@kmgF' gure
17 is a perspe ﬁtow!'elv m\c/nveesgyfacce)&edg single MenjetTM printing el enent, as used in,
for exanple, e printer of Figures 10 to 12; Figure 18 is a

per spective view of a srrall part of an array of MenjetTM printing el enents;

Figure 19 is a series of persREFDPERCRIATONSFPRAWINGS ati ng t he operating cycle

of the MuynetTM pf:,lefmea Ao EHB s ST WientoR will hGE Bescrtbad, bylaP U h&-lifihg ledimdt

per SpeCt I ve o\rlﬂly% ercnce to%eaqgos'nparﬁ'% mgs mQJhlcl'g page\M dth |VEI'T] et TM pri nt head
Figure 21 is a schematic view of a user class di agram Figure 22 is a

schenmati ¢ VviFRewe Dfa saleqmlqoh’tttle relathsEssiveln @@IP@printed netpage and its online page description;

than |krn n-alanenaagga%g oq: a computer screetn Mogover ﬁ%per%(iei nq TR ]pn]batter{ hcan bq re%d in bri %%t hﬁh§ or

Figure 2 is a schematic view of a interaction between a netpage pen, a netpage printer, a netpage page server, and a

netpage application server;

25 Figure 3 illustrates a collection of netpage servers and printers interconnected via a network;
Figure 4 is a schematic view of a high-level structure of a printed netpage and its online page description;
Figure 5 is a plan view showing a structure of a netpage tag;

Figure 6 is a plan view showing a relationship between a set of the tags shown in Figure 5 and a field of view of a netpage

sensing device in the form of a netpage pen;
30 Figure 7 is a flowchart of a tag image processing and decoding algorithm;
Figure 8 is a perspective view of a netpage pen and its associated tag-sensing field-of-view cone;
Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8;
Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 8 and 9,
Figure 11 is a perspective view of 2 wall-mounted netpage printer;
35 Figure 12 is a section through the length of the netpage printer of Figure [ 1;

Figure 12a is an enlarged portion of Figure 12 showing a section of the duplexed print engines and glue wheel assembly;



15 Figure 23 is a schematic view of a pen class diagram Figure 24 is o
schematic view of an application class diagram Figure 25 is a scherrhﬁiabét Lugd
vi ew of a document and page description class diagram Figure 26 is a
schematic view of a docunent and page ownership class diagram Figure 27 is
a schematic view of a term nal elenent specialization class diagram Figure
28 is a schegwimeiavi ew of a static el ement special i zati pomstoaswedi agr am
Figure 29 is a schematic view of a hyperlink elenment class diagram Figure
30 is a schematic view of a hyperlink el enent specialization class diagram
Figure 31 iﬁgu@lﬁﬁahamtvie@of\“ BWar@dge, ik, Byspalub datskaRChrif) En@ibbof Bd ratfafe pBHca@Fi@rd Fi gur e
32 is a schggmptj.c view of a formclass diagram 25 Figure 33 is a schematic
view of a digital ink class diagram Figure 34 is a schematic view of a
field el emefiduresioesaihariatc pleck figsrm efle prigier cediroiigy forirenetpiee pjierahoBgn figgresd ! s¢Remat i ¢ vi ew

OT a CheCkbqureflgiserglen%{if%Ea digglraa%{dgprlg(ed pl):r!n gll’neecor%s%erls i§ld Qem?eghp%rmgdL agsoc\xéleoe»inh 8{ a text
field class diagram Fiqure 37 7's a schemat| c Vi ew of a signature field

cl ass di gr%{‘ﬁ‘f’“i*—"f"&%?’%“’"g%‘gfr%m;a fl omchart of an input processing al gorithm

Fi gure 38a i‘iﬁlre@ii%&&attc@]@kﬁilgﬁmﬁrﬁe@fnetﬁrlﬂﬂ]ers}{oﬂpnPG)gﬁJrestlh'ﬁd fs) omchart of Fi gure
38; Figure 39 is a schematic view of a page server command cl enent cl ass

di agram fieg 'DECresnts WD G e rg AU BFOD PES RS i PE=A BT a
schemati ¢ viiew 6fc!: subscription delivery protocol; Figure 41 is a

SChEITBt! C V{:igellyylﬂfapgsphyvp@erwlol'aq llEaﬁ%?ﬁLy_oﬁ*c%&pﬂ*i@ggn@m_ Fi gure 4_2 I's a .
schematic view of 'a T1yper| Ink activation protocol; Figure 43 is a schematic
vi ew of 1& f BgumI1%idbetis si peripecpie itve GodritingaiRchpefaiing tirl@of 44 Mergiet™ privtip @@t shawnuii ew of  a
set of a resgulige description and copyright class diagram DETAILED

DESCRI PTI ON OF PREFERRED AND OTHER EMBCDI MENTS Note; MenjetTMis a trade
mar k of Si | YereBtiroRPREE B Pshoptegmelt ofd raecids Vemiety RE" et t he preferred

enbodi ment,ﬁ%ung, il NGRS BNork Rer GRNf4GUr ed to work with the netpage networked
conput er system a detailed overview of which follows. It will be

appr eci at edFiguhrat is ayeytmagsvier of 2 iripp FlesyAeeemat i on wil | necessarily enbody all or
even nosg of. L fi Lhs,.Aand extensi ons di scussed bel ow in

relati origt o;l%uhgﬁi)%&gg&cgie/\g?gﬁﬂﬁé\%@@ér, the systemis described in its nost
conpl et e f OFigeROs aserehuGeicrt i@ appioedn dagriagext er nal ref erence when attenpting to
under stand the context inwhich the preferred enbodiments and aspects of

the present Fnvention operate. 1'n Briefr sunmary, the preferred formof the
net page Sy stigrrenptiops view ¢ odipuinend pigatveshiads dagimt he f orm of a nmapped
surface, that is, a physical surface which contains references to a map of
the surface"HEFHT 4 HEY PR A EEPTEEP VLT EM ““411e map references can be
queri ed2Dy &purappPd sRtdicaieof SRS lemkg sE@ViabRcassapendi ng upon the specific

i npl ementation, the map references may be encoded visibly or invisibly, and
defined in S8R’ s schemricrint’ * WP e ur§iet¥>bn t he napped surface yiel ds an
unanbi guous rigiRRo € AfneHRRGEof PchiniMehdisgacidia@n iR Bi.aARd among di fferent maps. The
conputer system can contain informati on about features on the nmapped
surface, enfe&dtine PrardriTat f bR EaForss €T eved based on map references
suppl i ed by rigiS20SRR AV e omidisese it h the mapped surface. The information
thus retrieved can take the formof actions which are initiated by the
conput er9sy Eigweri brrcrmtiralef of pdisittl [kclasdiedre@t or in response to the operator's

i nteractiong b LRGSUES RCR1ITERL YEBBariol fiss bilgSmPr €f erred form the netpage
systemrelies on the production of, and human interaction with, netpages.
These are péigess iofschenayctview dp apkvpxdicd dassdiegrgrages printed on ordi nary paper, but
whi ch work Like interactive weh . Information is encoded on each page
usi ng i nk ' (r:eEG'isassc}lénffﬁcs‘"tcaﬁftlexgﬁpylg?% ISible to the unai ded human eye. The

i nk, Zr'J hewesei;schandt vishes edbyuretibiecl:goicked; dat a, can be sensed by an

opti cal Iy 1 magi n en afnd, trans,m'lft_q]d, to the netpage system In the
preferré f5’?rﬁ38‘a%'ﬁ‘l”°va§°B’fj'f"i”t&'r‘l’?ss'égr'fd°rﬁ§/“perI i nks on each page can be clicked
W th the pemnigdedsalisaapas howthed dDdnéldRb of OENHEhONT Highressnet wor k or to signal
preferences to a network server. In gne enbodinment) text witten by hand on
a net page i §EEAT SHEETEANY §* PECSTHITEA 'S "ES B ted to conputer text in the
net page system allowng forns to be filled in. In other enbodi nents,
signatures recorded on a netpage are automatically verified, allow ng
e-comerce transactions to be securely authorized. As illustrated in Figure
|, a printed netpage 1 can represent a interactive formwhich can be filled
in by the user both physically, on the printed page, and "el ectronically",
via comruni cati on between the pen and the netpage system The exanple shows
a "Request” form containing nane and address fields and a submt button.
The net page consists of graphic data 2 printed using visible ink, and coded
data 3 printed as a collection of tags 4 using invisible ink.



35 The correspondi ng page description 5, stored on the netpage netmor

descri bes the individual elenents of the netpage. In particular it 18 DEC 2003
describes the type and spatial extent (zone) of each interactive el ement
(i.e. text field or button in the exanple), to allow the netpage systemto
correctly interpret input via the netpage. The submt button 6, for

exanpl e, hasy@®oagiie 7 which corresponds to the spatial extranbomisit he
correspondi ng graphic 8. ~ a oEC Zoo3sWD 01/03014 _7_ PCTI AU0O0100763 As
illustrated in Figure 2, the netpage pen 10l, a preferred formof which is
shown in Fi guies is8 scaRbic %wantodesntdiR@etobs; more detail below, works in
conjunction with a netpage printer 60l, an Internet-connected printing

appl i ance f dieurht i schepgfif Tvar aperipp e dwEm The pen is wireless and

comuni cat e GEeHWE RhMaiVMidiRr b RSIRRERBGRRY I Nter via a short-range radio Iink
9. 5 The netpage printer 601) a preferred formof which is shown in Figures
| 1 to 13 arfabuetdsge rebepysielviavef afme womigsn gppeolised ow, is able to deliver,

peri odi caj | y; 9rt44%@%%%0@@,0“9@5@95@@&tczcﬁpqon@rﬁ\éep@pats%m gazines, catal ogs,
brochures and ot her publications, all printed at high quality as
interactive netpages. Unlike a per sonal conput er, the net page printer is an
appl i ance whi ch can B’éT,A"-f—BPE%ﬁ%EHBFQ',’PWFR“%U%PW"&MPWSto an area where
the norni Ng NM@Wemjk® isf irdiErark GOMELER BescadiibGMadSsrkil @ user's Kitchen, near a
breakfast table, or near the household' s point of departure for the day. It
al 50 comes in t ableteGFEd SERET, PeIRFHoa R OB © IR MY e ST HE P Rl pages
printed at teHerr PYrreGr CCUNS it Mol e omstitre it e ceadwlemhatrsel! grespiiper wi t h
t he ti neld nesipdahet efenrestegtestiesfic tiailsahd egmsiqnyisaisa Gtigmnaelaymai teinsic fgemsHymem | n

Fi gure 2, t he smetipag®edrenmd&Gimpienioanaaibes thaved Rr &l rgade dheda@éngringm urderspidi Nt ed
net page 1 anxl ca oW Gadr@®Ged ebbdnedls a6 AEcks offir@pi@a: ifvatbh 6herkid. NK 9, the interaction
to a netpage printer. The printer 60l sends the interaction to 15 the

rel evant net page H%P@ﬁs“g‘@”r“(rg? PreO°IF G iR E B ETETT BT, TP AT I T e

Ci r cunst ancegyredtspisce g @ Bvsicy e wishignans elence e arrd horufies S3%ed it ooappl | cat i on
conput er1sofseswar e memnferges om @ aretdpage eppiaic Gertiisolavics geneming 1@n HF hygeific

appl i cati on ig@smeh@tion, @ Yapirdftreiicts by b8 @vakd Sisitly@SPBMS.@nd\ikTineg f siciSa way that il @4l queont he

ori gi nating dfigdddiface ylduCan NRMAG Emap Yrkriod Both SithiNBE Rap 6 Brioh CherahDrhals. MPDIorputer

conveni ent ich BR REChEREGCRTRAM BRI apRY sl RYsuthSBEmadich caﬁpmnutt@tateph WI t h

hi gh- speed rﬂaﬂ]@r& &éﬁ&h@@ﬁ%ﬁlﬁ@h&@% éﬁ%ﬁ%&'ﬁ(ﬁ!\@? nQ@ﬁ)%qu tﬂuste%EV d(cM%‘aQJ E speed

pr | nt er 320 nf ieactan wfhl?m are IHIU&(CP%& comﬁ_Der S ste g 9¥g[erator n reS OHSC 1o ﬂYB OPC[ﬂn its

and hi gh=7 ge 0 consuners
preferred fd’t“i’ﬁ“’“"a“’“h@tsb'&ij "W%bl i cati on has the phys| cal characteristics of a

tradi tional newsmageatuies, onf, e Repd® syflemS@its ohe drolcfo biShdZiBmag) @&y whA@SSesPr | Nt ed
in full col ofeon DRI s AfSs b AL HAILLARY ptpgrbuteaewwonava Qakdy Oy g-tas;l
confortabl e nam nnmmaf be. asn%atgpaggg tothtcms%rbmﬁash .ttls,t@wthe 1 G A %Man 4 Tm'k' abi lity

of br oald%a oweve and h ﬁeﬁa t?é dc,(égt canc@sensglayan db(ial? ima, u& éen\a/n Itransmttted to thefni_tp e%g systcm

househol'ds in mservice o I'ng" br oadband
| nt er net access | $n thel pre@ided Yorm? Btiv@ vidénk &b hygerlinie o2 00p@E cati BreBeed wilthe pined page
printer can iansdon@RekaitRorni & Dgnd bretiBies 1€ ORNEEIehd hSone ckildlime Wik B0k ol | Very
tinmes and | qn‘&?agc 14 amg&allgl\!@&ntzzd%d anaQe@gqcamp&th@xtm%L R@Q@syé%%ﬁo@m tﬁﬁﬂ Q%l]e@iﬂab | ed

usi ng exi Stl glierc o§1meng 1gnaturfs recordh on e%age ar%autp allcr\ venF e, 4l%wm he ccl)'l hrcetrrlalnsactloly ?t em w l !
oper ate :56) er e? T accept abl'e Troma consuner's

;
poi nt of “Vi Zb\'/’vsewielﬁa%f"heg'r embodi ments, the netpage systemis hosted on a
private intraanet .asiiwagd in Fifure0l dpeited @plpe dianiemides: a intela@ve it @it)@n & Yikh ABY theS host ed
on a singl e &orh@EiyDn oAU bRY, ane RRbbaRelyd QY LofBunicfidhGhweaShedenthd FilBifge Net page
publ i cati on Sek Ve Samdiéhsn@d a K0 esP WD BB S1-WQaKaaRl: Bk A, semb%ttn ! n@a%‘i ver
prl nt - qual I thnSIQs%pér%}gc]ad%tL ppn§ed§1 nﬁugbqepl%qu cpdec! drlt ? pm%ed aspaecglllfcpon of(Eags4 up fgm!/ls!]b?e n lons are

del i ver tcasting
and mul t3 CaSt?CIQ]mSp?n Tgé)agydeicnptlon'g toredrolt encr%ée neth3 (ﬁscnb S(H‘le il‘ﬁdlue?%eg\fnlts ﬁhg neg?g& lnfl | tered

and format t & %t?fd‘cffsmbﬁd“ 8 *t"‘iﬁﬂ?“'t‘}le’ﬁ‘ﬂ‘af°“°?1§fé?°h BrEde| °’é’§’"‘ & ‘FefdyRtPB M Pt er can
be confi gur etrmpity gy pegrasaFm P PTIowY intesfret SRyt the pemege. Bhe provpit bevand: asreRPlaiatsh any
nunber of nebpPageEh promatder be spafighexring thppefredingzdrhicdpl ement ati on, each net page
pen has a unique identifier. A household rmay have a 35 collection of

col ored net page pens, one assigned to each nenber of the famly. This
al l ows each user to maintain a distinct profile with respect to a netpage
publ i cation server or application server. A netpage pen can al so be
registered with a netpage registration server 1 1 and linked to one or nore
paynment card accounts. This all ows e-commerce paynents to be securely

aut hori zed using the netpage pen. The netpage registration server conpares
the signature captured by the netpage pen with a previ ously registered
signature aIIOW| ng |t to authentlcate the user s |dent|ty to an e-commerce



Al t hough a netpage printer may deliver periodicals such as the norning
newspaper W thout user intervention, it can be configured never toy g]'EE\QﬁH
unsolicited junk mail. In its preferred form it only delivers perlo ica
from subscri bed or otherw se authorized sources. In this respect, the

net page printer is unlike a fax machine or e-mail account rJ which is

vi si bl e to woygsak mai |l er who knows the tel ephone nunbegr/aunoenai | addr ess.
"I NETPACGE SYSTEM ARCHI TECTURE Each obyect nodel in the systemis described
using a Unified Mddeling Language (UM.) class diagram A class diagram
consi sts of a setys AfswRdh ek zqkeaa§@$enqmmas.teedmlzywrrcels AbinONSkRS)d saRd t o

ki nds of redlesg'Ibéd%%rl?hegﬁ;begwr/ Qvorps ncbnﬂncﬁd’n@rﬁta niﬂﬁgr ﬁmter"a&Saner% éo&%d ﬁ%mgg appliance

gener ali Zatl (R%me off'ce or n%§lzuse en is. w1r!le§sgrrd%o%%m1§c €s %ﬁ%w%ltﬂgeﬁ%e pnl;ugr vg% !hé?ﬂ%ﬂ' p

bet ween obje én i nstances o asses generalizatTon

rel ates acttigr él osses and can be understood in the following way: if a

cl ass i & t hought mafcas pﬁnhﬁsosairefesa‘d foed df wHBis @6h & FQires § INAMD ar@ b S84 in @dAdietll @SS A 1S
a gener al i ZU@IE\J QE\J]eQJdeIer%grﬁdnaly ortoh@enlanB pirﬁnalﬁideYPexa m&h&h&&:ﬁtalc@; br&hure;uﬂ(ﬁothUM— does
not direct |p¥bh§ah{,9991rp¥.mc§ gt%%pstalg'ragﬁ&racm%l}éel Thke p!rsbr@l con%llt@ﬁlﬁ%§pa£ nncel 1§§1ses Each

class is dra anfe w}%%h cq[n% 8r exa'all"rlllga all- mgillr?t%latacen oan%r awgereﬁle mornm news 153?? c]pnsumeaasu('he name by

contains a Ti ut es
a hori z,gont ar® ' H‘é°he"6{‘ﬁ“8“ bgakfaftg?e BF{RES hﬁ@?%‘i i d S ?"P Ha R8s " E4Rr at ed

from t h& atdespragreble sabmipqueredss 2 hori zont al I | ne In the class diagrans
which foll ow, hoOWaMgE prin@ehépbiRRBcoRdnBrioR BMEKe AL papd AR SiAGhALON 1S
drawn as a |l DngidoRh RkRGe h¥RnCl asses, optionally |abelled at either end with
the nultiplicity of the association. The default nultiplicity is one. An
asterisk (') indisestpvasn Bisurnd the psipiee pet YOI drfterattyyith yhe codqd dga on Agrringed oetragroirew, Each
associ at i orcotBini@ed via@Eah-fange haplied 9| wdntenmttioto 4 ets:gerpareR Yhe amer 60iSengslis Ge@pdnioonal | y

| abel | eth at mediclhQdtpadd Pk stidel 10 fof iM@prekatioh €h ftfopdald BroG i€ B{EHR Elivid §ndEd Brepondii) OpPEN

di amond i ndjeat € Spiddon Juegaua;eq,ﬂm@snsqaﬂag%wpmon(sedesla RRMafpricfon krver AHH whnS  dr @WN

at the aggr&\g%s&?&se@m.sﬂnteJJﬂﬁe@.ﬁa%Lrﬁ&r' on line. A generalization _
relationship ("Is-a") 1s drawn as a solid line joining two classes, with an

arrow (in the formeageantelnpeFﬁe Eqnsiderrply|merf copteniepthipthecpesfasd erfbpdingtt ibyoingysd in \WWhen a
cl ass di agr@mandis wok Igdeed thjorodlertioectiaiihltsisioh @IEMS) &gdd aKB (Megiry) Gihias B tabréied | S

dUp| i ca2@®d fbr oSthiONMnoddy L rblatictly HigtShlnOighlqlalLpribtg @ kndde i 2fbrdaBe B BUngOmeel] g am whi ch
defines it. ydefreakosn, SRR PuMatoRnaddhelphykiQliRSeri AR bk rGH @ewgnlaga,é ek | B8enerr LT J

L NETPA%%SSDE pp?igcg m%l%olon @%olff Q@@J:ngﬂrfg y\Miuggl na?dc network is

built. They prOV| a paper- ase user ITntertace to lﬂ)olrt ﬁanddng" nf ormati on
and interactive §@rnwme@ter Aolaiehepages agibitity o breadigid Inammcpentcetﬂle spag @ avgigte Ot her
surface regb ) of hdlsdioBd ib khy UliaDsped aMicibla mbieh erengGre sy tradbal ek iddss idaser | ption
of the PRgEsudRS 2004rBE TRAGRe FRECH o3l dp@dtt vitSsiWBR boectbnl) 84 wideh gl BilvEnky DY a
net page paggs S&f Mk qual.xhxﬁdeaqageaerﬂgsﬁ,mmgeQﬂbnéd%g Exts&;\ganst"mﬁm;y& a%a RLSrdhaYyout and

content of 1&&193}, BAGEn e awl,rmwty%u,u o BORNE S A b RIESrer el 81,20 €S CI | DeS
the i npUt e l}er emboglment rhe r\ll\gag?rés?a IS os!e(p ona Hwate ugrfnﬁtqrg g'tlﬁ)g! er em gents the neﬁoaglc fystcm 1s I npUt

fields. A ne surface to
be si mul tan‘@iﬁeﬂﬁ"l ynglfé“ﬁ‘f"iﬂ°éﬁ’m%i'ﬁ’cf“ IFdS&"@'S?@d”BV“eT he net page syst em Miltiple
net pagesg can s harﬁpa&ﬂ&l]&ﬁmw&ag& 11 @plge hefbrk Q4 onfi FIRNVG NefVer, prirk:- Qlall%l pl:tﬂ)éﬁ(lohsert
through ot hepi e KGR &@,memaw&e@autaﬁaugnys& a,mwgmegd pnn@@mo.ﬁazupgaagae 'S

assi gned a r}i{n agli{gelm%qgtoéo!gggs%rlalﬁ %d%gbhcan-[ n%t@r%gr%ffonngned accordmgqo mngdua user pr(? [ ecision to

35 dlStIﬂgUISL bet ween very er o pages. erence to

t he page descri ptA r@mgelpmeeqan:h@cbefdurcdnp saapqnmnymn@dofhaegand Jﬂ&e:a:t»ag witth@yntribkrioes t he

uni que pagenedge pirCIA the bref@PPRALSyaticabeth belpess B Yes b Mibieri@Qd A od@iMd kd hs. t he page
descri pg5 ONgoiicdibior toRBld RlpRO pehsAGN Lsdighdd &Seach tSmb@ W khe DR, trhiO:low® Bhetl S 10 RAGE:

Charact eri 8&4&%09 wur,Jaﬁcttmaagﬁpa%ﬁhcqg@wobs;gl.cakJasemgre detail below 1 8 DEC
2003 WO 01103014 PCTI AU00100 _g_ Tags are printed in infrared-absorptive

i Nk on any subst reattesentrica Bsojbsregisiyfd itk engrageafelation jervee! ! e Ltk tepse copatkirrany  paper .
Near - i nf r ared awave Tangjtws S-canmece] panners| t beesedurgly butherizdd L@ nheeyt@edondd. Tay ep@asi | y
sensed by are@diin@nat@be:s hdRG)@re SIS thaMethal peulvitR{IRF iQUDY ket sfglalute, @owingk t aQ 1S
sensed 4y aBadinfae heTRGReHH RSO corhrtred EHRr. 06 PAGERs APIMo beddddlo JefiPiad@0a data 1S
transmtted to the netpage 5 systemvia the nearest netpage printer. The
pen is wireless and conmuni cates with the netpage printer via a short-range
radio link. Tags are sufficiently snall and densely arranged that the pen
can reliably inage at | east one tag even on a single click on the page. It
is inmportant that the pen recognize the page 1D and position on every
interaction with the page) since the interaction is stateless. Tags are
error-correctably encoded to make them partially tolerant to surface
damage. The net page page server naintains a uni que page instance for each
printed netpage, allowing it to maintain a distinct set of user-supplied



As wi |l be more clearly explained below, in a preferred enbodinent, each
tag contains an easily recognized invariant structure which aids i n|t Eal 03
detection, and which assists in mnimzing the effect of any warp |rq uce(g
by the surface or by the sensing process. The tags preferably tile the
entire page, and ere sufficiently snmall and densely arranged that the pen
can reliabl woloigdgey at | east one tag even on a single clpekatdnd7e page. |t
is inmportant that the pen recognize thg.25 page I D and position on every
interaction with the page, since the interaction is stateless. 1n a
preferred eodiABRtincidliRgeRBicRlhetQinddhhia Ghhiadval B e deff Bl SrabRiMs des Wi th an
entire page) and the region ID encoded in the tag is therefore synonynous
with the page | D ‘dfoughiesteppagyarraey ol Rerpdied e aaity repperarserer Viherigergyvention,

enbodi ment Sit cab lecorfiggrd Oryer trodeivri uashlicigd ugkgnait éf i@ rsferedifrmh @ odyriclardretoials yroms ubr egi on
of a page OfubsObdaerothsutehi@b@ed shudds. IEXEEsREBhe ndibge Brad iQBIkAECHixEhaehitviol dinall M@z ONEe  Of
an i ntergct g iR unk maler W IGKk 16 RiSfRond NibeloGhiRllcsD can directly identify
the interactive elenent. 30 Table 1 - Tag data Fiel dPrecision bitsRe ion

| D100a | D16Fl a sotal 120 Each tag cont ai ns 120 b| ts of |nf ormati on,

typical ly all ocatEF ¥ CHOH T Tabl e 1. ng a i mum tag density of
4 per square InCEHICh otaect n@debrrfhe Sée 1sdbcnge usrné?lfnéﬁed Molgem |L81ﬁuag§(UML) claf_s drugbamto 1024
squar e i nches dagmyguips of Lot °&:’f§"ﬁ cﬂéc‘eﬁgﬂ%ﬂs}‘%ﬁf MAtYLE Rk R Aot Ther easi ng
the tag | D preeestegiopnndgirerpizajontpn assedaripg CRtSTE toMhighd pIEtHBMS beariadd oYretpls. borTie 100- bi t
35 regi 88 | Dagded ohwissesDA- gefrerali@rion @lptes getgli cladseh. @M cinrbp hrilgspel it the llovimrvpy: di fifer ent

regi ons to léghudistd @l of alii ol @@ beitticiesel and classlA iB: gblerllizaB@ O3 12¥\E) tGrilH iYL 4subset of A.

PCT/ AUOO/ 007}§3M1:(ﬂ;Qn&dr&tl&uﬁgﬁgecmtrﬁrﬁ&ﬁ@ﬂiﬂ@iss;bﬁ]aﬂczo bits of tag data arc
redundantly encoded using a (15, 5) Reed-Sol onon code. This yields 360
encoded bits consPLEPHEIBP =6 BB RPN Pmeme sl g clpsi t‘°°‘§%Vhb‘6‘1°§‘h°é‘58“l‘f5°f'The (15,
5) code al | dissenapyediiigm He rppay @ horigentyt e, gnd p st ¢ dhe epesptipre efthe elespweneratedFeeiordite i . c. it
is tol edant hsdt?alamlqubelnﬂerlrs@mgrmwmh btfowupveteoor@@%wrverm@@ew\md ~J Each 4-bit

:))ng: SI zf r teﬁgezleﬂttag&i:ﬁtloprs raHm Ps a mejomm%/two cﬁsses op% 1gY\@e¥ed at erfher engwrih%gfnult{pg E ag Thi s

ensures t hat™ ¥l -Jte &p 8?"‘pk°5yris Bt ‘P’b“r"“e"ﬁf(f)%“t”‘fsﬁﬁ’ '?Pﬂﬁ"f‘ifﬁ%@ > KPP P )‘?’dadj acent
bits) damag&&~dermt Rt PRIATET Safmesiid GPs Py &l it n hittifh hiifrber of
synbol s i n ensronsiteclasothenn fivhondtindicpss apgegeptosisserition s ratioRehq irrtiyelat tevaarestoche bur st
error caf bed ffurk dsycisdotireect ed. 1.2. 3 Physi cal Tag Structure The physi cal
;teip{,lgtsﬁptegt I]_gn igée?_%lrzgttorgé]auonnu aéts&rav{na aas:?_rggrfejorfégtw asses w.lth ana'ro\f/éatlt’ goet
structures &”"l°8W”§‘g]§)é‘h'§Fehe@a"zﬁe't/‘i"%e such as the net page pen to det ect the tag
and infer its threer diRagsim mden @f i@ Riupl biekmd, &) adsd wheh & QpldheisSensak. The
data areas gehtoflindin bIRRLHE SET M@ wRithterRds it T RGhob W6l Miintheldhly dRird iSs i@theat he encoded
tag data. To achieve proper tag reproduction, the tag is rendered at a
resol uti gn of 256x256 dots. When printed at 1600 ~ ~J dots per inch this
yields &tad'wi t N ¥ ameter of about A mm At this resolution the tag is
desi gned to be sulPEEABBHCHY A “é‘ftpa%fr“ﬁ‘a‘“k G TREY PR PSS e e t he
qui et area P8 E4BCBHMFIBUFUTBY adj acent tags, it only adds 16 dots to

the effective di afREL&E cotfsis $rR GrinkBBee (of HRr LR reillS WG Sogedd Wen feREGEL anhufiICt UT €S,
A detecti Ondelgc“rrmg: o}ée gaLel %%nhhcrbgge %@Jﬂﬁtk:ﬂg mgtﬁa\(t %rsrltegtly b, L Lel'p%!e LaXe sg%; ?h(é agg he t ag.

The rrn@ols [ nd because

desc(r?p |¥n. descnbes ?ne v1s&¥e layout an% cc{mem oflthe page lnchrr{; text, gﬁ%}%ﬂc% %d 1{_nag%s Qt also dn s_i_:nbes {he

a sinple correc

per spect i ve "8 %?“8‘|"t°i’ 8hpag°Ah°'“8?g| bé‘m%trr'arts é’B?r"@“' i@s 4l 'I"‘B‘\?\‘)‘sa]"t"’hea"‘é"éﬂ?ij"ﬁ@‘h ﬁlevr ce to
det er mi ne t FESARSHINGSEITELE" P EIfe!Y BRTeHE AT Bt PHe¥ag due to the yaw of

the sensor. The OfiBRhdlskol s inSubeSeSkEN. hQodt Il iy mrargmuﬁmgr ki ation.
Four per S pega €5 Y%e EQ‘ gggsdseac enetg[agle llSOaSSI]gnCJ.lanI‘l%% p%g?]l@tgtlfde%ls ﬁzge I%Qtas slﬂrcrent pI‘CClSlonqccur at €

t wo- di gsi gna ence an accurate

t hr ee- di'nensi eéntation of the tag relative to the
sensor. All targeMmsmhuehuﬁe@ea&ﬂmﬁeduadanthymdaggemtﬁmmmmmmM@e&herr

imuni ty t own@iinSears, 2R el ifdWEH Abnlified @Ghags BdtPRion The G 4156 WbniNes its T pSsiiSUPPOr t S,
anongst ot hek. &biR@Rs or ARkl ARt AL A&k A ON an irregular triangular grid.
In conbination with the circular detection ring) this nakes a circul ar
arrangenent of data bits within the tag optimal. To maxim se its size, each
data bit is represented by a radial wedge in the formof an area bounded by
two radial lines and two concentric circular arcs. Each wedge has a m ni num
di rension of 8 dots at 1600 dpi and is designed so that its base (its inner
arc), is at least equal to this m ninumdinension. The hei ght of the wedge
in the radial direction is always equal to the m ni num di mensi on. Each
4-bit data symbol is represented by an array of 2x2 wedges. The 15 4-bit
data synbols of each of the six codemords are. aIIocated to the four
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1shlgetween a: vetry lar numbebp ages



1 B DEC 2003 WD 01/03014 -11 PCTI AU00100763 are tiled on a equilatera
triangular grid, as shown in Figure 6. 1.2.4 Tag |Inage Processing a
Decodi ng The tag i mage processi ng and decodi ng perforned by a sensi gUECZW3
devi ce such as the netpage pen is shown in Figure 7. Wiile a captured inage
is being acquired fromthe i mage sensor, the dynam c range of the inmage is
det er mi ned wo(pabzo20). The center of the range is then chopsuwoawei he bi nary
threshold for the imge 21. The imge-bs then threshol ded and segnent ed
into connected pixel regions (i.e. shapes 23) (at 22). Shapes which are too
smal | to representy Lagintdk @@ked-Slofphle takl B8y sMstBie Hidh GaXaaHRGancc 3 Buck bsZ2RinaANd

centroid of ap%aﬁéa lanansve.t hsqte $Rsitk QIR eye T ALY SDAP S FIIB RS 2 wi € then
comput ed (aatna 4). QL each shape, and these provide the basis for
subsequent |y Tocating target structures. Central shape nonments are by their
nat ure invari ant Aofe iyt by amee inmgrgen@ain thhetraash kg thrragiet is npgniteante npazescal e,
aspect rat i gsed nialthd @@ thén@dR prinkh e peh R Girde@ Brg @dmmSicitds @thUe Getphed prin@r via A ehorf-igeSt t 0 be

| ocat ed ( at add@he. T aFeisﬂglerhla-ﬁnalt DE ALY AEEAGR tho fen B Gy MEE W 1808t ndr@haved when
perspecti veggl atkgtttc%stc It t\/mpehh R REQCERL T QY PROBE T R OBk A v8RE,

rotation- nor n?l {nﬁracptg 1s§t§t‘(l:ess 'l%gs Qp eg'or%orrngg;eenctod%d to rg;t\]qum l)a}t@!fyagrﬁn(?tn grfager dgrﬁge nmonment s

are normal iz I's eas recogni ze even erspective

di stortion was sngnmﬁm@&ﬂ&wmﬁh@mrmhgw&@Gmmqmmahpa@pewmeahdmmmhaMNOh 27

t oget het0 pr ovicde ordserldspiicd MelueRfip® Ko diTBLiné p@4A deifiptibntie cafd @rinGD@Gdsd. Ve 15 transfom.

The axis target structure 16 is the next to be | ocated é Mat chi ng
proceeds by appl VIHEUEHE “P1Hd Be5fEF RN s B EHE PH e edEn ﬁ&bﬂ° nkB¥ent s) and
rot ati on- not FEPIFT pEeet MY OF S Bfl *tPIYFE) "FPsmEAme SSOTe Bes it@esib EuTidd ¥ihdeEt “honent s
are nor nal i zede pritrewhiek prigtediapdgBnowi gre emast sy whe seigghil zed. Not e that one third
order nmonent is required to disanbiguate the two possible orientations of
the axis. The shapgad:Facdel i berately skewed to one side to nmake this
possible. Note also that it is only possible to rotation-notlrtalize the
axi s tatfet1.af t ervag batdwstedtad the ring' s normalizations applied, since the
perspective di St 0OF 4 fre@tied @& cabditag @entiflh@heaeyibn ¥réxh §)@bears an@itkd ISationldn Bat @xisin har get ' s
ori gi nal 1 OfegivhiaQf} mpy QY dofl@SNa@ whid @atd bo 1R RREQX WEB dr Blthe Bf. OfeRBMoteAG bSs rPbat | on due
to pen yaw g ie, WG a tapstmmgraarcap@&tdt réeaact AGBRL of Stk sbbiafvi fe iRheBad NEshAST 1O be
| ocat ed ( at tag %Out t@eq Fe%xge h%& g§fcr(?o a dEsQ?L; of 918%&10‘1 IAQngrﬁge%Jn%aycfgrmH}leel umth sed on

t heir kpQwn e ring and axis targets e aspect
and rotg |on'BV”Phlﬁgwem"&ﬁ§e°adm?h rotatiog of the axis. gMatchlng P
proceeds by app|yhﬁgbbhﬂckﬁﬂ@mﬁmﬂﬂ&ﬂﬁhha@&h@m$m@0wﬁa§hm&ha@BMSwﬁﬁﬂEntS.
Once their sRGARKENGS CHRK aid IR RS0 b whA 28 th 2RRiLNR Sk} RFp iRRLIPRCL i Ve
targets ar e, a3Vey 0k GGRAN & Eags Ao HBhlAl 081 Ed QSR Ry R ﬁe&hlyqatgemt ed
pOSI tion i Sth&fﬁ&:@nQan@e?ab@mta %rlegshohe t%}@n o?EJm Lﬂéﬁ on tge%gg rtlglmgonanptf\at IFI pcn rec ize

the
per SpeCEljve e fpo tlon on eve mteracnonw age smceq\c mteractl Ers.tg €85! I Ve I S O t ea Coner S
31 of a“Squif'e Known 512 & ght - degr ee- of freedom
perspective trangi m?dt’éhe'Bmebﬁneht ﬁlfc@:@din&dwh(ctﬂitag&?c)s cclna&edth @1 entBephod, iafd Ghe fedi@ 1D
wel | - under staadin@ea theRRS syhodds ihGhe pa@D ErbifageloPhtcSiRARG rpaad th onliBIQSRACE poOi Nt
R/g' [ Z r ( s$ﬁet;h€glshetta at?gufersthdatmmyan.%g,oqtfa%L.eest Afu;r@urft\éapmxmleam JT ng%%ﬁh \é\glr pi ng,
S S |
Mopor N Dry S & e el el b Pl RELNS,  TECND 98

i ncor pod@t ed by chmuwsisIsefer ence). The |nferred t ag- space to i nage-space

perspective 1, E'_s_lJelsle,et;ll-t-t;-project (at 36) each known data bit
posi tion i netagn FREEMge! space where the real -val ued position is
used to bilfr ' ht 36) the four 35 rel evant adj acent pixels

in the inpuglegsgage, _Ahe previously conputed image threshold 21 is used to
threshol d tE& resul t!%¥g produce-the final bit value 37. Once all 3@ data
bits 37 have been obtained in this way, each of the six 60-bit Reed- Sol onbn
codewords i s decaod@eg doding B8 )its br@rforadh, Gpid) :theeOM @6lvnld hts 1 3Qumifhls mkm decoded
bits in tota&hsy NS schdtdicn, b NBit GOBOWRRL: S¥NROI Sy @08 GATRIE DarerkefoRRWOT d
order, so th@ted ggﬂh&t@w\%m at,asmt BPLd Bipkelidon qnepwbptsﬁg tbeagegongttt thagThthﬁb,sanpl i ng

pr Ocess Thg 1 Io m %10 l|1¥1 l’léll’gl'e 1018 orl)eu a 9 e I rmge V\hose
relatlonshl gto ?heﬁfﬁg ga ﬁgvahtees)t %h' "fug 8@% ZD03 WO 011 03014

PCTIAU00100763 12 rlng) |f found, is part of a conplete tag. If a
conplete tag is not found and successfully decoded, then no pen position is
recorded for the current frame. G ven adequate processing power and ideally
a non-mnimal field of view 193) an alternative strategy invol ves seeking
another tag in the current inmage. The obtained tag data indicates the
identity of the region containing the tag and the position of the tag
within 5 the region. An accurate position 35 of the pen nib in the region,
as mell ‘as the overaII orientation 35 of the pen) IS then |nferred (at 34)

4 . Y Y = I - b




Decoding a tag results in aregion ID, atag ID, and a tag-relative pen
transform Before the tag ID and the 1 ~ tag-relative pen |ocation (ﬁa@\faﬂbfhm
translated into an absolute location within the tagged region, the tion
of the tag within the region nust be known. This is given by a tag nap) a
function which maps each tag IDin a tagged region to a correspondi ng

| ocati on. Tweoieam4aap cl ass diagramis shown in Figure PCriavmomast of the
net page printer class diagram A tag nmap- reflects the schene used to tile
the surface region with tags, and this can vary according to surface type.
When nul ti pkgzt agggdats egbddgs share the sane tiling scheme and the sane tag
nunbering scheme, mt @ YisGadg @l SO refitadil S endoded ludhg a $18PE R&BGlofBR Pode. THRSicliago map f or

a regi on Mugtahgis cﬁzlsnnngw@c@(!e@omvu,fas 1 08yh &GhR Anel(19: 5y HRUSws PhosBRud edof BvON |1 D, a
tag | D and angt?ﬂercgdWQ rt moler"anhc#astyrﬁbgl m &?p%ﬁ'ﬁpercg »l/o%ved the tag I D can be

transl ated Into an absol ute tag location within the region) and the

tag-rel abi ve pen lgdat ivomnl ioemnseiye naehelieltt cthaentwaan theauy, abdare srtnboly pF tHe ex opdekdel an
absol ut e pemte hoead ispamiywiitkidthenag tThigensuegiaQurst drroRan@rol @G RGtipBElA@IRGacehwds) di St i nct
surface CodiRgesSCRERRSHuAECor Qfmbdisndv@h @Sl ) milkAUnMhu@Er MYMER HUSE ode RR@TnST r UCt Ur €

described ear|.y melifkiolding: 13 GiLckPBn be KikRoRERS €F red codi ng scheme uses
“location-indicating” tags as already discussed. An alternative coding

schenme uses object-indicating tags. Al ocatl on | ndl cating tag contains a
tag | D whi ch®3 wheffYtHRe PR t hr ough the t associated with the
tagged Pegion, yi BF Bl HREHR o "Hg”gls’t?&'h‘t‘ £ 'é‘i‘f SV\X’T“H“IS fired e ey, | Th

tag-rel ati v@’iﬂbbéa&taicﬁhg & feh@espErfueiddeire tgicash & te A B edet i 8het o yiel d
t he | ocat i omfergf thizdrianepyom! opifntaei wlatvdtethe senepr Bl dateFitads sontpimrerresentaions of they g@ifiud s

det erm ne t breetnagats@m of the pen relative to a user interface el errent in
t he page descriptjon associated with t t

i nt erfagg el ement PRSPPI G BRI F S 'E) rgered a‘?rés(‘flétm? °6?156" %F%‘%’W'é"”f‘% "”W% user
interfade efwmsith igesaénpine P ORI ot s it Ha¢f dtigto e prErRte Y &
trivially sisgperst oftafies [CdatpBioee be aift aregris Algplsgoibuiet & adipesnt taprait oy 4d¢y 1§ dareto ppfimtivef  a
particul ar diserroitptgr f ace el enent. An object-indicating tag contains a tag
ljgs‘c“’p: g [‘I g'nr :gtsluzl ;gggr%&éei s,‘éx‘?égfxgmé%u%?& dt!.tegt:[m?r)&i; f% lf Hseu'w‘?cﬁs?”&m 4 "H.hfy dépectg\e % the

user i nterf AEEEA EHBAT P HRRI P ITHE ™ HER P b?ﬁ“&af'éi%°é°r€‘l“e‘r?e‘ﬁfsp°°‘ffé\‘r<‘iﬂ??§st hem all
identic ah‘tf‘ RS Bt PP PR SEPTIRGUATSTHEBY o8 255 2t the i detiferig detemiys helo not

t her ef ore, pPiior planpriegentaignrf e teg derfto theryavadh Sofenatr Shepyaqtatiopinis skiffdty vidke, uivowever ,
support t heorgaqoénuFogr mebpective naggetal7 i@y foesensipadetice 10STer laD Rgra@ Svoldivensi@o bripécOdn

sanpl i ng f r eGuEe Yic @HEBAE S dtbhtQRecbiR@si@ faHibA ine §rihtidh Ghe fod 1QFLRINGE Yensorl e

di spl acenent from one sanpl ed pen position to the next within a stroke can
be unambi guously ﬂHf%?ﬁ’f“f’i‘éﬁ’°d3“§““W"Ygﬁ'°é‘lpi°Y‘i§‘F""t"%t‘@‘@?ﬁ‘@“scherre the tags

functiomsi n coopefnbvediNegWafelhs ABIGOBE AbfRE, Mbrstdler Bh:C BRI 8 ARind NG IRGHPATGE as
user interaghdYee8heTRM S 4l il HBlar @eckbd BT, tﬁ@,mkeg mrﬁra,a‘%gewm oPuad n@wm lpted page
usi ng an apBE c%R‘lqal %atr%x rﬁlgr‘§énzpgachdaglyﬁlt%%epl'egmegE)y aerldlal wnge in aTtan areag)oun ed br ead by the

sensi ng devi ) § 2

net page sysfa&:m(?]mes a"dﬂép CBEEEN °j6°8'§ arf/%r ?ﬂffdﬁeé' ZLP ’mi%de'ﬁw &5’87 té@ ?"d 9 des?ebCI:UNENT
AND PAGE_DESERI P ERE R b &Y P& "lésrﬂ‘j‘df'&i” AR JPe e PSR HEBRE MRl i

descr i ptP onis@reiasaidy s ginigtm firension Bff-bit #t= R 18ReseRe by are62x2 yefeet he net page
system a docurrentm%@@@& Eylnagdreeﬂ ofrhb;x%&edoﬁyaglalﬁmﬁs msfa@mmtﬁz rﬁbmkg; aet level

the docun’eniol%mmtch aved ashl n bo s ea‘]oc?edalt Blymcxrc ar pro esmnaoun? rgl na emants 839
are associ a con ﬁ? b e cT s BAEY S e BE T AN OD Eet s, text ' rJ

styl e obj ects, i nBgseebinaiesened @nGximieNEBerdehPatil MR BRken brfy m]BEyinleisGdhe@ﬂe a
printer wthadoarticul ar page size and according to a particular user's
scale fagtor preference, the docunent is paginated and otherw se fornatted.
For mat t &4 t er mi nal “&T BHBRE Sngkztekyitrieiop Kiha Fased eees vy FEnege s bt wrkedevi t h

cont ent obj @t bs ahjgHg edpt leppt @neditifefiag indinfield P ViSRG ieites whera & ghe eekigrtorati whi otidntatiohieib r
correspondi pegtigneyThy regeided daineeene it 51d ofy@y ¢f the wisiag dewee inviheesfoe a fulvéon ofdimtim At spebp ect s ar e
styl e-rel at efthetagsach pri nt ed instance of a document and page is also

descri bed separ atAeI IaI I qw |thnRut ca turfehd thrf @% par tdl cul ar page

| nst ance BSO tO beSSur In acucdardags careamm etgﬁ]tleﬁenSﬁrt 1€ lfW ll§ eamt‘t pe&m"glﬁs Ot her

i nstances of the sane page descrl pti on. The presence of the nbst abstract
docunent description on the page server allows a user to request a copy of
a docunment w thout being forced to accept the source docunent's specific
format. The user may be requesting a copy through a printer with a
different page size, for exanple. Conversely, the presence of the formatted
docunent description on the page server allows the page server to
efficiently interpret user actions on a particular printed page. 15 A

for matted docurrent 834 consi sts of a set of for matted page descripti ons 5
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1.4 THE NETPAGE NETWORK In a preferred enbodi nent, a netpage network
consists of a distributed set of netpage page servers 10, netpage BDEC 2003
registration servers | 1) netpage |ID servers |2, netpage applicatio

servers 13, netpage publication servers 14, and netpage printers 601
connected via a network 19 such as the Internet, as shown in Figure 3. [
8 DEC 2003 w@oixsi@3014 PCT/ AU0O/ 00763 -14 The net page rm\gvAio/sréon server
11 is a server which records rel ati onshi-ps between users, pens, printers,
applications and publications, and thereby authorizes various network

acti viti es. aehiks AbdoHQN &iHA1E84, MBS Bxels. act s as a signing proxy on behal f of
aut henti cated users in appli cati on transactions It also provides

handwri t i ng, reco n||t| on servic éAs descrl bed above, a netpage page server
10 nai nt ai N perg{%%“ﬁfwf el rt"g boyt e desc %tl ons anq pag

| nst ances The ne etaélmdgeﬁroctewralt( nrg&cr orme: yascn nﬁn(blcc Suc ?S C ne Egc pen s s oxnm, eaCh
handl i ng_ a é%ﬁfbée’t’"eéfap‘ﬁﬂd‘@g" ‘Srlig‘tgé‘t‘l‘&’édsﬁm gf ‘Ht?é“ré‘” ﬂ‘éﬁf&amé?é“l’g\?%fr‘he H’F%Bdeﬁﬁi‘“ﬁt ai ns
user input @& deesenprotihceage i hpakpEn RS BEsholIdr iheiftes 2 SHURPeHE T n BT dpri nt er s
send net pagemipine caeriad eixdl yesitng (it [f@reap ROPX PheresevhplagretosariMe repressTihies Yamlige server
i nterprets sauyresid GardedIPieliize in@de@ibill veacH sBpctidigo cl@BEI | pti on of the correspondi ng
page. A netpage |ID server 122 al I}(\)cat esddo%u;nenth FS derpa d, . and

provi des | oad- bal®3He"Rg "8 8“5”&&7‘&%‘% SRS St“f’i 81fvl‘6h° EhBme. A
net page dar i ey gage ‘E"FFes‘"fc'l"l’t’se PEtshap ST Pk B "T{ﬁ%a”gygt’@i‘f‘f‘ (‘“BRB}"’, cashi

si m | ar10 t omapedrsasniabscdle, ppet piagd opéege | D 50 into the network address of the

net page page ser Vrﬁe i andling D& £Q Ub?ﬁ&?:@ﬂﬂ L% RS uGR%J:aQJL‘F?emg AyNat page
appl icati Onn g hen ;Eerspecnve%lsto f]s %t%%g mtlscb aspcgt%grﬁahimgtan%:gc@a?on nIf ahpn%tcagh sga es

appl I Cat I Ons eﬂts Once ltPSec%g OIeromlcrgsaatelnoona lzseft[;evngrls Casy 10 TCCO 1ze eVe ser Ver
whi ch publ i SHES Ret page AT P e PayEY BITHE deéscri bed

15 in det ai Y 1‘%’1‘“3% ‘*’Bﬂ’ns °2g‘“a’l\‘té°f°b%3§|é"a‘§’é?7\/‘%w%” %“é'ﬁe “o‘éef"h‘tﬁg't"g‘dmb ‘hépe\fﬁf"?’ ety of
net wor k %er‘V’éf""”pl atforns from manufacturers such as I1BM Hew ett-Packard,

and Sun. Miltipl gt Qrgegeucmwe @n&atllettmedqsp@watmgtJoxedph aa,.yfﬁg Mg host,

and a si ngl e ver nber ho Sone or aI I
li
of the fu nC s]lzau?ns tf cagtahape 5 modncnds aBJrotRorinonna lzmg € resulur}g moments %nce its second O{der moments

functi onal |*’t’e)7‘°rﬁ‘}] 6?/‘?‘%!’@3”83}5 ?ﬂé’“f’tﬂ“& é‘P\/@t%&ﬁtt °th55‘°"ﬁ%ﬁ§é"q¥?r‘°\i'é?“b‘g“é‘é‘he ™ so be
provi ded di et 1iruafics ogthg it By gere PPPTeRh EeveS i er il e make G iR sttt er, in a
conmput e20 woml sl foattptionomaing theals Bresh et W frkring 4o el TaiEs ETRREE PRINTER The

net page pr i distogipn c@QOilic thegxigmgesppd. Tha mve @rgvile pring jostior eids b eefe ebprwintafipn tflte tagiet page
system and rpaziomeeou&efev{mge docurrent s on demand and Vi a subscr [ pt i on. Each
printer has a uni }prmte \7 WS I g é ; (ﬁ,a e network
via a network suc FRREeIF ‘é"“ft‘e"ts m&’éﬁi' f° i °°m°o‘i (aé br's d‘B’ﬁﬁsc? ‘E"B &Ction. 25
Apart from Elred@‘i‘?t“fdtbiiedah‘tf"é'@?ﬂfﬁ‘ ¢ gf'a%t’ts "’ﬁ?jé‘“ﬁ 3P SHOHEH G PP P THERDIRT Fnet he

net page2dr i and tesrotatior atthy xisMaiqling preseeds b apRive theTing  naTeizetionssto fagh shang's magenteQage thin

concer ned, stdolierdmeimagrk narslizhi@ ccgwpusbeaivé rgedled qpag eserze and the @it dortt ereact | vel y
across s pac&masncbostnbmam & B mitdh emmhi@ikipl @fftroitsREmibus pefspeliivtl ieghs REhP aGR wpPage Servers
10, i ndepengdgiadileisitbd dadstai GAH sre eﬁtmge iPd PhEnd an kR BeglAEr-RRAGR pdhebd T

recei ves sufsghi 3@%%&9@(&9?}9@”99&%% Senf Edgmoﬁe%&a&@sgﬁau&%|fJurQQfsﬂaQELd§£{ vers 14.
Each doﬁé‘ rrengatce pOl% 1rs %sge F’e%\#& % Funcl?lmetni\ﬁ? of Rg[uh%aggmg and p gg%aanagleal‘slters ThesF €pt. op e actual

text and i o ahfoml atBerkel Te CE.)% port o CiBiCS 89, 16 Jun 1989, t
personal i zat1on page 14 ‘iy are Vb ca I'f 0 a partlc

subscri ber ‘&%W‘aé‘f)byé’f’sé"’fﬁfi‘fehtcast to the subscrl ber s printer via the
appropriate page 1REhnte tag-sph@ el imidihcd JiERELEe ORLBR & Ssed OR3P LBRIvDARE: are
t ypl cal | y S;Q@tro#g tagvlspgcpmtgtnﬂg pa&l&péccﬂll‘c rQlQEIL%d pog'(ﬂvg is %Qd t@‘E Ehcaqy l'nt ﬁl@‘@lg 36)ttQ“. f@l

subscri ?}g Onrelev?m zic/i)acent plxelf in me mzput 1magehe prevgu co pu cp tm € thrFI% di\é?ls uséd to hreqmold {%e rpsﬁtgo

publica seg ocunent con nto

poi nt cast s %ﬁﬁ“hﬁﬂ“’tti“éaéﬁs After recei VI ng the poi ntcast of a docunent's
page | ayouts, then@tiIbddak bik IYAWSbebhdbtalad ik Laly, GRS e sixi6d-bitREY-Solobnéh cbdbuila@nN 35 t 0.
Once the pricibe@h: 0@k LRLNAH: HNECQTRE G 8 RAGE thdY Qul.sa FREs ARiBEtis t hat

define the Q&Q%gtso J‘lapcorg\gorcggré 19&119@@6 1'm£r1eagéa' E\m&r l*!e Qt;nphtlghgﬁcegoc ument. The pr inter
rasterizes and prints odd and even pages si nultaneously on both sides of

the she®?. |t corfheaingrgeedfippriyeedt ipasibprta ol dpiegrevhassortrtianip fodhe iwae G@anmaatiat oy i nt
engines utilizing MenjetTM printheads 350 for this purpose. 18 DEC 2003
WO 011 03014 PCT/ AUOO/ 00763 - 15
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The printing process consists of two decoupled stages: rasterization of
page descri ptions, and expansion and printing of page inages. The rég'ﬁ]@ﬁ 200
i mge processor (RLP) consists of one or nore standard DSPs 757 running in
paral l el . The dupl exed print engine controllers consist of custom
processors whi ch expand, dither and print page inmages in real tine,

synchr oni zegygdhderd he operation of the printheads in thecpavdioRrNgi nes. rf
Printers not enabled for IR printing hgaye the option to print tags using

| R-absorptive black ink, although this restricts tags to otherw se enpty

areas of t hﬁngpﬁaﬁd s LG ?AEGE‘COR&&%@ .sn@md MRL&eslili e thznqmgaf ,Logtm@l ity than
| R- pr I nted pabgi d fbr the curXant %ame éﬁn adfqga?copfoce551n power aqe}eeﬂy gnon mlmm Qigg gawew ?)? apage

printer prints pecrarise

printers ma;?“erﬁ‘}‘ Yeﬁ'fme%%'f%esr‘fﬁ’?"éangtkfé'?ﬁ e m“§hr f aces, such as gl obes Each
printer supports atovlaR@Sih del MBicaBidife fid6@orbhy Pson coamd]g&umwtmwa& oAduRaghim@ne tag
tiling sehemeksi@And LeRGSibAY of iR Pen nib Alhe RARNs RUEFRGS L HRGion 35REHLAYs HRP 81 |
whi ch descr Iln'!%#e% (at ﬂ?ﬁotn%g erJﬁJctlvptgns%ﬁh@ g@en@ncog Hl@‘la J[ exd t”e%cﬁoqn Epgnatp(! a‘ Jthlp @ervgeq thél ment

becones assocl %m w th that. document so docunent’'s tags can be
correctly ifRterpreted. B gufe 2 shows the netpage printer class diagram
reflecting pri nter-rel ated information maintained by a registration server
11 on the néepage’ademork. A preferred enbodi nent of the netpage printer is
descri bed i n greaPeydingretsadsys i pregBe i3 # e 1D.@dlesk-oiwive rat tafpormefebre dneelDeg e gures 1
| to 16.101. Ge-thiativired I@4tidvhniBe tamtalaicachn Hlvste RGIPAYS thstyadd @PnORMcD eftiatawitis i NQ
printers maehe eydntest 8 Mbwelernis ARGR bP taghhef)iatrdrionihiciihdpd ¥gh taf NN O LQQIQSH 10 b NCI udi ng
thermal i nk]crﬁrgspon@k; %&@J@lTﬁQaE Fﬁlp@las! cnzg'lmﬂ;showL @S@:Fe Zﬁl:sgaﬁ:ttoftlg%%g %Er@lgmmg‘am and
others. However, for w de consuner acceptance, it is desirable that a

net page printer hayemp KETHIPORHE LHraract st Wi jagsgend thisst GangesPrasrisetgual i ty
col or pri nt ivergWhehiugible @gaw Fepienyshirethesamptfingthnig gpd thisareshtps pugabefing krheimg. they can plggwparpr | Nt er
cost | OW i rksgosmp25 | ow paper cost sinple operation nearly silent
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printers w thhtagrhgssaen toppign &8 peafdpddq thecag locatiopyia vight bl peplpiion wWhinte th#ias i nvent ed a
new print technology, referred to as Menjet TM technol ogy. MemetT"' is a
dr op- on- demapd i Ntag@hg dcrdedamol ogy that incorporates 35 pagew dth printheads
fabricaed usi Ng MoQkRAR bultied dodHFREdhaRRle GratereS Y&k & Fch LYEMD) srd@ERRBLQYe: in FI QUr €

17 shows a %ﬁs@gtloﬁ The chfeﬁQ'Ed Q'Eifg sc!‘rerQeQr’s?Es VQanlrldQﬁ%lﬂgs ag-aﬁeafqgc[uﬁldDAq QQZ]@&%OCREI nti ng
el ement BOOSCQefme eg]mgaga rg/[ogrl nt head. The net pagc val | printcr incorporates 1

b8960 printing el errent S to forma | 600 dpi pagew dth duplex printer.
This printer simubtoarreddisting apops stglD ahich, wiegrensitig throysd kht @amep dlodeek vithza d

i nfrared i nkgeasiongkils aasqupeglesioC @il iht fegdin.cThe @pAdhtite Migatidniokigd pervi€added A @is g | Nt i NQ
el emrent 2300 iokaSon ®RiRil @bckiBt oBtheypentvitthiOheRdgicd TR & ruLannlgd 0 Yeredie 19 |G B MnCtRive AT I AY'S
of these prigiluieNGefl RIBNE e e Goschifiln BisdeREl wRNheRegSi. hdt GRM 18 WDSHefeRd BmetQideis t haL
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shown) . Maj or riél(c)e(gleng;lﬂr“e the nozzle
nozzle rim 38

|§rt th%c ture ofs an a(giolute pehpaﬁﬁl the zog 6% parti cvﬁar user mtc

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

next within a stroke can be unambiguously determined.

35 With either tagging scheme, the tags function in cooperation with associated visual elements on the netpage
as user interactive elements in that a user can interact with the printed page using an appropriate sensing device in order

for tag data to be read by the sensing device and for an appropriatc response to be generated in the netpage system.



the fluidic seal 305, the ink channel rim30G the lever artn 307, the
active actuator beam pair 308) the passive actuator beam pair 309, Q?EIE 0]
active actuator anchor 310) the passive actuator anchor 31 1, and t nzlg
inlet 312. The active actuator beam pair 308 is nmechanically joined to the
passive actuator beampair 309 at the join 319. Both beans pairs are
anchored atygbgdsbi4" €Spective anchor points 310 and 311.pchiiogendi nati on of
el enents 308, 309, 310, 311, and 319 fg@rma cantil evered el ectrot hermal
bend actuator 320. Figure 18 shows a small part of an array of printing

el enents 30GQ, i ngldiNGoAefdOSsnrgction 315 of a printing el ement 300. The

cross section 3l §p,leémﬂnn@emenwfuagm&tahdrakg)dc;agn&tlg@draw.sssmwnf-@@szmkzsl nlet 312
t hat passes through the silicon wafer 30l . Figures 19(a), 19(b) and 19(c)

show t he oper at i frghcoyréceysiof » @eupstj desripedar thygejleppsi An e 'E"Fte‘r?@ﬁﬂeveB‘W“"'Fl“éﬁr e 19(a)
shows the gui:esg@id srpes whdseddmieilclehdresd messere vSicwasent3bi6ts PP fudis xobjpritaat | ng an

i nk drod elsiyle lﬁlks im&e boRb:Rdid @Sk the Boctrnld® is FAZEZdn € prictr i@ kricldy pagditd @@ orli@si ON  at

t he ink m?ﬂé&l“%seél@c ﬁn:dpréetenct: h\@dotljmu'lk Qﬂagnal@cﬂ@dloths@é fo%fc&%a&@k%ﬂgenrene nozzl e
chamber 304,and ;| !aa?e L kbeCJ;s&a@oewJom&%@m B SEaitRfed Bhd BGe asloliea QM Aihead CMOS

circuitr CF e correct
pr inti ngyel corﬁ:.séon?ng zTrrmfa ﬁements %Qmaré w%erap tEe can ent oPgls N siéehrgzscd qiacL %nntc& sta%cvgf at he

el ect rodes 9PN e AR FTY S%Y&T“’Ja‘f’ 8Pw BRAAR B iou OF "‘“’%hpa? '"é%i’ﬁesses“’ ¥n
el ectri thl reserfer spppeely o SRS SP R POy et ﬁ‘é““ﬁﬁ&?ﬁ”ﬁfﬁgfd"%@%"“f or about one
m crosecond) resud p!e@rgc df Be nkQ edsiBicr BRikrk QQriptiol BRthelp RETHEF AL b Ber loRGLLASSH off ESUI T NG

from Joul e ahdgc%gektrmhoﬁ%&1@$o$ceattpﬁceﬁ%ggthQBc[xmeﬁQﬁ:ec;f Qto%pﬁrpgﬂ m Iedugtm ?‘&Ej ve
act uat or bef;;\m L1 ng in a

stress diffay Uéhpadgnntebwu?a dlgferem f)aﬁe Slli or exagnglé Converse(#y lﬁz pres,ﬂg'e oft%xfpnnaq doc%rﬁ dCSCf ;%ner ence is
partial |y ra&orgeacpy éag?%{ﬁi‘? PrEEY’ Eﬁ“%ﬁed“‘é?f‘s %} ari”é‘"”élf’rq‘%’&?{"’ﬁL Bfher mal bend

act uat ors 320 bendi rManQM@feHSM tdadis 54 R84 Fordaid ;3@ ]lc.sanh@S kaeoBkhicRdolB0set r ansm t s
this moveneflmbs di MRGE kL. feh AFRERE cledQhhes s LG ROLE Lok 56 HAINPE! T 0dnclmves about

two mcr onsactkpmmgpupe%gng%ugqsh mndlﬂmﬂhgure 19(b). This increases the ink
pressure, forcing i1nk out of the nozzle 302, and causing the ink

meni scus 316 to Bubegent infine 81 @@rzshaads poja Wm@@@do‘fym\ﬂé*nft ansistypéa spt pleepissprcs 8Ys 31 G

f r om spr eaddd gf vaicrc@s8Fontsher pgeidcicart@ 5 ofthe fdn@tte @Rimbne Exghvagaid@hce BI0 descrithsa sindie

t enper aQr eun@fe plaldEhed@ea Nendtetbrisshe REED AR Iee OGPhLAh A pot fark s BEdBlsEhke 320
returns to it PRl RQSL h QionThi s @i ds in the break-off of the ink
droplet 317 fromthe i ni( 21 in the nozzle chanber, as shown in Figure
19(c). The nozzl e redqévprvesconpists of ot of el Pgmett enaTT dhelefnt pevere elyrefigice t ensi on
at t he meni eordrgns@ite-staeificRfguatiea. Th. shyoisk iglasegive fat a ipferligl symintedaeaidre@80. 1 n a
net page pr i tbsefion 10t sk @hidh @RGLR toGHe plghriestaipe, brilb @ astanbesxiss vea feld kidmennbechtishit @dordd he paper
(typicapdy 12pl|Qpem)o e ﬂgetlﬂelcmnre&ﬁ'eﬁtimaﬁce%s]not eﬂ_st]&“aegﬁﬁd'uc]eﬁ*ﬂ@m adidtnés4 mMm | ong
(about 0.2% of a conplete 35 printhead). Wien printin t he paper is noved
past the fixed pri FERESE" F Ot arf@“d'F"i’e@é”ﬁ“B’F?"‘”B‘B?m""'r"r‘i‘ba‘iﬂdFﬁ??‘l%‘é&f“l’i’%"“@ rows of
intcrdigi ta@wnﬁﬂemﬁ‘tsﬁﬁnﬁ sheeniigHE &7- BEFOS elepin] #t derig @ tfresteraent @47 i 9 pssgceigpd stly pes  of

i Nk suppl i ediedo§s4,ta lx@fiowrkmentihsetits anJdRiated FgledppxObierctss, erhieasf deagi Bewis urfsaped of t he
pri nt head dikégk AGherd f56 Maataph@ Rigmed SFVOAE breassGhid@t ghphnachier 853 3 Qiddo Slipattehemahiedn tro t he
print hed® sibsled AdeiipdBide: 855 A6 LieR@Z58d vBth HQsockebdQIIR clipShjed 8O £ RHPRAGI NQ

nozzl e guargd; BRLSeomd sdif biRHER, M5 A rkhies i nk droplets are fired. To prevent
the nozzle guard hol es 331 from becom ng bl ocked by paper fibers or other

debris, filtered Apge instagceypsapaskrornp fids fgfhwhich s used tp refoid [y tdigita3 i 2eptyrlon g paeof  t he
nozzl e guar@\ichdbbsecsapdméswgfcprmixtmnimg To pr event ink 321 fromdrying, 18
DEC 2003 WO 0110 uard i s ter is idle.
17 chéAuomoo;’B‘ e’é‘?‘f‘ gﬁfe‘t‘“"gm & b Hse““a"‘“ “i “o‘e“%héﬁg‘."ﬁmpa“‘p‘" &8°f the
net page ys‘f""é’f‘?ﬁ%”f‘"i)iﬁdE“éil“’f"‘&""%f“iﬁ“e"ﬁ“lOl ) which, using its enbedded
controller 134, is able to capture and decode 1R position tags froma page
via an i nages sengedNerrAdaderworrge sensor is a solid-state device provided with
an appropriate fin i geertdompaingi, t nen sdvag catissonh Ystrmed e binfwagrraed svay ® engt hs.
As descr i bedpigitegi@fid sed@d 18 indipadd & @ Vets 14, RPagSySitaitelvSs 18 bdipage huBlicsiansers when the ni b
IS in cont agheg¥ritidd 681RQneGMRE AGRork 1BRGH f hGndp@s hSm ABLA 31 O Sense tags at a
sufficient rate to capture human handwiting (i.e, at 200 dpi or greater
and 100 Hz or faster). Information captured by the pen is encrypted and
wirelessly transmtted to the printer (or base station), the printer or
base station interpreting the data with respect to the (known} page
structure. Ttte preferred enbodi nent of the netpage pen operates both as a
normal marking i nk pen and as a non



mar ki ng stylus. The nmarking aspect) however, is not necessary for using the
net page system as a browsing system such as when it is used as an 1h{EE 389
interface. Each netpage pen is registered with the netpage system and has a
uni que pen ID 61. Figure 23 shows the netpage pen class diagram reflecting
pen-related information mai ntained by a registration server 11 on the

net page net welkesolo Wen either nib is in contact with gcngtsege the pen
determnes its position and orientation.relative to the page. The nib is
attached to a force sensor) and the force on the nib is interpreted
relative to a t hifsh@bcheds@uid RELCRLQ WRBIRE Fecold1R1aiBBs bedween WRrs, pQE, prinl@WN" . Thi s
allows a in pwa@os;stanmbldnemr{atm@@ fi8eRAO8 n&hrktaawmeglhl as&mdtes RYs R gS&i.ng Wi th

t he pen ni b gnmgHyroxy on%ehal; (9 at[th%rgggaslgsérsdl§ §p¥]1canon transgc jons. 1t 91.9) prog%ﬂandwnmg 1i <iong§on

‘:::3:‘ }: her rmr e l'VlCCS .?S descn{ac% eboxllesa ne(%payfaée s%rver lgmamrafns PETS, sten n fo?manoéyboud %C dcscrﬁmonéang)eahc
posi t i o:}’aadﬁta'tﬁ‘i‘ﬂeﬁ‘f‘&‘ﬁ “6‘H°”Uf°'”i‘°f i o °6Pfg°t5ﬁ‘§’5 (st B‘HU’@ Bt Pipeee SEFes S ° he

i nfrared spestevenie mnaiguEpnrpgRuer eecthrase igityes. dims tuphess neipagd mitasypenpfetiehieputni b, | t
decodes t helimbar asteprorage @ dencofip Btesve erPogy turhginpuigflatitehethadedoriptiog lofattel ve t 0
the tag fr onretphengpser ved perspective distortion on the imged tag and the
known geonetry of the pen optics, Althou h the position resolution of the
tag may cge | ow, BEEEEIREPRL Yoty Sane| ‘PV °Tandeanﬁaaees o8 OPHEE PR yree

pr opor t | na"l‘a”‘t‘Ba‘l"ﬁ@"F'&@e size, the adjusted position resolution is quite

hi gh, exceedi ng tAh@pafipfch g 1IRSQ] diktib@BNde Shstid (B165), brQimil A GGdtivAS Bipae phgd 1D

handwr i 1 i Gk RGN Alcs PRIAR RIS, ] FhBudulihRpge are captured as a
series of strokes. A stroke consists of a sequence of tine stanped pen

posi ti ons on the Apagee ppinitien seveedt by savepehth dowmeayienthgnadrictnpheteg by t he
subsequent mpgindo grve Ve appllatist sr@kiich BblighksS@patc aggredh tavetpabr ptidna. Tp@gedekcdded50 Of t he
net pagetwhenenias sekibe. page | D changes, which, under nornmal circunstances, is
at the commencenent of the stroke. Each net page pen has a current sel ection
826 associ at ed wiEFE Ve S PORTAG 1LY oS8V B PR HT EBPYUEhY peE e

oper at i ons T&retr Packyfpand S ¥{tPley BIFPIBS SIS FRSOSPRHEL B @ &tele bRk hesinglysert beo di scard
it after a diebuicherd stnime ofjessi ok or FvEthecfenetiomdly preyddddrteippnserdheset it raigilaather egi on  of
a page i nstmaoelity frdvidd oySilBdrser @ thephpsemia Sdh alfo@Q@Nited Ahieddy it retpabenppliatde fudke capt ur ed
t hr ough20 henef@dpridice In@tomp@r dolstkidd@r Rackigenknd area of the page. It is
interpreted in an appl i cation-specific manner once it is submitted to an
applicati on, VI a %e % on hyperl i nk actl vatl on. 35 Each pen has a curtent
nib 824. This is ANe N R'TT%':ﬁ ified b e pen ntothe s stem In the
case of the defau € nethaéc prmlcr 1s an apahansc%w}il deglstged th the ne{pzﬁe siystepﬁél nﬁ‘aaheg bl ack
ink nib or ‘i"‘l‘i'ée"‘ﬁd‘rf“?f“ﬁdr Vﬁ‘ “b§°F‘yT“uE§°hr‘?F’lf'f' 'i‘“%a ‘tf‘lfl‘t‘el*’@‘t‘ft 1 6Eé‘1‘3r‘?°ﬁi‘éer"|‘°dai‘r BJePiEs a
cuttent ni Bt} & BB rTHS TS ‘“l“r'ié“*‘r‘iib'ffd‘?'tdy‘r"@C“P’ast associated with the pen

by an agglicati OngarGolidenttfnd SSRORSE it Bn-foRe %@; S RIpECH: htngonensqp,legamf roma

pal et t €. Ths%rageﬁts%yl tAUSQIIJDCOIéMJ th 'nC%VOIKQQhe @J ute$ PYe %es@u% 181q te%&tl@eqy across shacctapde curr ent
nib. Strokes captured t. current nib style.

Wien the strokes: ar cﬂs u%"bméégeeprf’f f“§° *Tep {0 "%flf %'% °{phm°"'ar tpege "8B¥ oduced in the
nib style with V\kmeohtpa&h;elytera<rc@/cstsa@gledne:page ﬂoc&eﬁﬁ@nmeﬁﬁ pWiRadd kB3O k4Eachl 8

PCTI AUO0100i8Rn MR maME i mtorﬂﬁs ﬂeﬂgcilzﬁouWa;Kdm‘e Rewk QLR 1rgh§e oBlect? Ghi Jﬂtp@mate\’iﬂetpléesv\hi chit
can Conmjm &@Es?of pgrﬁﬁhzgi@m pa§J ]QIWISXHC t)JplgaﬁJk%élﬁJ tB% panglanr Eupsgr;i)cr 'a'rﬁ'l% arevydﬁt&stttﬂﬁa pen

f ails t 0 deGchqgr sapnée?_ll;lﬂhedpproﬂat%aée\égver ”th Lngﬁ-naﬁilge%s on tFnc opp gaEcp arcﬂg call share%gvlthvat es its

say, the

“error" LED. ativ o the
page, it rro°r‘rhérr5ﬁbsé?rlfrf ?‘gsé'lgf 'lm\]/"éaftt°a§5|”lis°"b°"sdlzw°rs W= eap%"p"a‘ d’Lfeesﬁr(V:ee of capt ur ed strokes
is referred to aghdiegigt publicititrkserveDiogjinibed lthe is@hentstd BSdotuli@: BAGI Bio frdiicastshey di gi t al
exchange 5 mificatld 208 RGSg Wmth@-ﬁl‘d%dmtnl IHabe lafof, thﬂﬂ*tdr ﬂlewsﬁvﬁ@%nhstsh@rﬂ t@fsten
handwri 8 ng, and for online verification of signatures. The pen is wireless
and transmts digital ink to the netpage printer via a short-range radio

i nk. The transmore éeprijir ¢ eoaived herkmalets paggityeuys pred efgkers tegr deffye thederenyrn siebriw@dur i t y and
packeti zed dworint gfdequgstcnt t r ansm ssi on, but is al vvays fI ushed on a pen-up
event to ensure tTL en i s out-of

range of a (Pr i nt oF | tey%stcfufs andI pnlgs odcrlaful: cr]ven p f(s snmultaneou l} on Eor!x S|des of t}R sheet. 1t cgntains,

nory, I'Ch has a
capacity of %W@FmF$ﬁ°ﬂTWﬁT@gmﬁwmddhfFhﬂ@ﬁ@mﬁﬁﬁdﬂﬁFﬁPﬁ@m”ﬂm%h the pen is
once again within range of a printer, it transfers any buffered digital
ink. A pen can be registered with any nunber of printers, but because al
state data resides in netpages both on paper and on the network, it is
| argely immaterial which printer a pen is conmunicating with at any
particular tine. 15 s to lo. A preferred enbodi nent of the pen is described
in greater detail in Section 6 below, with reference to Figures 1.7 NETPAGE
| NTERACTI ON The netpage printer 601 receives data relating to a stroke from

t he pen 101 V\hen the pen i's used to |nt eract W|th a netpage 1 The coded



There are two kinds of input elements in a netpage page description:
hyperlinks and formfields. Input through a formfield can also triggeryphe
activation of an associated hyperlink. 35 1.7.1 Hyperlinks A hyperlink Is a
means of sending a nmessage to a renote application, and typically elicits a
printed response in the nctpage system A hyperlink elenent 844 identifies
t he appl i catwgindols Whi ch handl es activation of the hypemrkiriakoonarshi nk 1 D 54
r B DEC 2003 WD 01/ 03014 PCTI AUOO/ 00763 -19 which identifies the hyperlink
to the application an "alias required" flag which asks the systemto
include the user'. AR} hk@l bl otdvb @Suplel kD rdsbizalidd 8 phlY R&Fibnl) Kna @G Idiodaki on, and

a descripti gﬁ.mmpawmaga mgg A(yeepmcezsn J;%psec wakraoémmegpd%dmmg pafm@bvorl te or

appears in am.is shown

L\WEX(:(F print elﬁme contrlol[e|¥ &onms o? cus| %Irrp processors W] ]CF ﬁ%aﬁdnger and gm{/pe e 1ma s 1& real

in Figure 2 S

request to S 4FEr fet%th. ?‘l""%‘&i’r‘?ﬂ‘/ﬂ‘ié"l‘hé“dsd'}i °tprl’?e°"gt’i’est wor k 'rJ The appl i cat| onis
identifigd by an mppddoGabii@ArlphhiGdde @npliol BRindli CabbdRe dR kSigsal ved in
the normal Wy, Mgs R oldAGse RS aread 1RE ageaxleoughmceﬁ of MRS P AXAELky RK R rin@@ner al
hyperli nks g§§theya9§umlﬁ PelLdRks 865, and sel ect i on hyper| i nks 854) as shown
in Figure 3 genera yperI ink can inplenment a request for a |inked
docunent, or nay Asiomgingras prgratintsgetpseed grasnipepert Myregpecpbsedngpage pivtefs gpymitngper | | nk
subnmi t s t hem@opsiosp oFidisngh isghin. Eoh frilte salai Ie:a bric ©Fface e, 3@ s@pdts © Rasthyeper | | Nk
submi t s 10 heGgkie@Nind &Rl @Chap, @R ecadhQurihch §pe APPAginEDe | \ARK dederfbestitla R @ikl stheRtenaigl €Ct i on
contains a {ldudifs MR BbRCHRed Fiff ¥kt docdrOF so B AW Renrs afleon BRAAERIHQR MRY
return a singl e-page docunent giving the word's neaning within the context
in which it appeafiaye 2@ovsathet netepersrigitr icles dideram geflggting ipfnfeerelaied informatieg meityrined W¥ach
hyper | i nk typ@aubrserehavnai@beeugmedk by what inf or mat i on i's submitted to the
?:Bp|5|50atl 82 C;Ee E[:(;r)erfel;re%slgbopme!ltg € % ern]nter IS ?S(ﬁlg la éiteeredetd n mlonﬁg)ell.ogswnarefgretngnSral'ﬁtI on
i nstanc apﬁe‘a‘i"’él “’I‘P\e transactl on | D can identify user-specific data to the
application) for exanple a "shopping cart” of pending purchases naintained
by a purchasbhg afgplettAtntteadson behal f of the user. ~ 'rJ The system

i ncl udes the pen' Be cwegr erdn cgedpeast wigrpri@RGnadervitaa sidel renget of digital lpyrueerdcinpidgics,

activati on. indilagg 8ysd @t fRokikae skt Ner cldrbpaivkrapai, aidhecasis@et at ede tafma | NSt ance
868 in a forkekhyPas desicdBilshadSrerbayedtiie@ive heboloRMt@Rcdrificst he hyperlink has its
"subm t deI ta" attribute set) only input since the last formsubm ssion is
i ncl uded® The syShwErIRRIIYESPIERE f fective return path in all hyperlink
activations, A hy,gp({(g,,;y%e,qm,group 8CGG is a group el enent 838 which has an
associ ated hyperlin as shown in Figure 31. Wien input occurs through any
field el enent i n heheliegitoup, the hyperlink 844 associated with the group is
activated. A hypqg\Jphﬂkc%g group can be used to associate hyperlink behavior
with a field such as a checkbox. It can al so be used) in conjunction with
the "submt +del t ddwisesstr i bute of a form hyperlink, to provide continuous

i nput tggan, appl '|Cw6}>5p'er%’£x It can therefore be used to support a "bl ackboard"
i nteract1on nodel, when; input is captured and therefore shared as
soon as it occurslmpledieraboﬂ 2 Forms A formdefines a collection of related
input fields used to capture a related set of inputs through a printed

net page. A form dFf6HE P "%¥ser to subnit one or nore paraneters to an

appl i cation.sof t wah @R am running on a server. A form 867 is a group

el enent 838 in the docunent hierarchy. It ultimtely contains a set of
termnal fieéld el&Higtugoggddmningr m i nst ance 868 represents a printed

i nstancgpof .a forgm..ldmeopsi sts of a set of field instances B70 which 30
correspond to the field elenents 845 of the form Each field instance has
an associ ated vallweogttiumpfipse type depends on the type of the

corr espondl ng fi e]qu; ﬂer?%ggllablegﬁgﬂtc hno%qulas\élaong cgaggegsugs I nput t hr ough a
particul ar pri nt ed ?orm i nstance, 1.e. rougeh one or nore printed

net pages. The f or Tnewblas sodgtiagframersiwih t@mmmqnmcsﬂlegtmeap@@nt histeehredfa@qwmmint NSt ance
has a st at usch®ha, ikieCh 2 NehcCak@SohBdRer is t R6p-dh-Odmi in§et @ehdiogeihat fuboRELR,

subm tt &6) Yddwidn Qrﬁnth&b’spaiblﬁcﬁd-usin@\mfcﬁfldaﬂoinﬁhaﬁ&f[s&s}éx% (mtecfhlioro@t Fiddde i1l sir@ief orm
beconmes frozen once it is signed or once its freeze tine is reached. A ~'rJ
form becones submtted once one of its subm ssion hyperlinks has been
activated) unless the hyperlink has its "submt delta"” attribute set. A
form beconmes void when the user invokes a void form reset formor
duplicate form page command. A formexpires when its specified expiry tine
is reached, i.e. when the tinme the form has been active exceeds the form s
specified lifetime. Wiile the formis active, forminput is allowed. Input
through a formwhich is not active is instead captured in the background
f|eId 833 of the reI evant page |nstance When t he formls active or frozen

r N L I B . . s . I LT Y T rr



1 8 DEC 2003 WD 01103014 report. -20 PCT/ AUO0O/ 00763 Each forminstance is
associated (at 59) with any forminstances derived fromit, thus prcgv%ctl &
a version history. This allows all but the | atest version of a for
particular time period to be excluded froma search. Al | input is captured
as digital ink. Digital ink 873 consists of a set of timnmestanpcd stroke

gr oups 874,w@§19‘09019f whi ch consists of a set of styled sigrpitese®ss>. Each
stroke consists of a sec of tinestanped.pen positions 876, each of which

al so includes pen orientation and nib force. The digital ink class diagram

i's shown i r}an gHrl;legt 330?’0f a ﬁenﬁjét"e Ipr{llthéc! m%ge%ﬁlngaﬂor&%lealGﬁkbqﬁrklm}@méﬁ'nb Q)b d 877 a
text field 878, 30083 rpaggywmrsgp]ealj,,% LB oy SRALHT Gkl el 88D o 1 1 el d

el enent class g L w gure 34. Any digital ink captured in a
fields zod®®¥! ape{§°s"."'°"e’a“° ‘“P‘he f7eld. A checkbox field has an

associ at ed Bool ean pv,aﬁguEmeStado is @ABoxBR@WINO thidhondTbng biy 32 mBfons wili Yrrapeal these(pantitgi Ck, a
Cross, & Stere%@gre mda b dsitidgh Q@t@g)m@lgt@wo)porﬁﬁﬁﬂwl@d dhtrafer ARG kb e drdul@d’ S zone
causes a try gnva ue to be assigned to the field s value. A text field has
an associ ated text value 882, as shown in Fi gure 36. Any digital ink
captured in a t ©Majorfelergahielof he priggingeldnest Arreohredzd Gt hepooimAdt gz e xd vi a

onl i ne handwmiidid say305, &€ BK)dhantecl 1@IB06, AtNebertalved 0T, Bxebtive Sagsigarpaeids, thopatsifracfeiore| d' s

val ue. Onl ib@ﬁphaisbdwrainteiamgmrraeﬁagmihtu'asen aduStorWtlod 34 1uzmd®r.r$tn@0dz (see) for exarrpl e,
Tappert , C. Y. Suen and T. Wakahara, "The 3& Q

On- Li ne1Q-|andwr| t TP E G T P08 15 TR °tpas "r‘l’é‘ct“é“r’l' fﬂatD Tern K y5| s and
Machi ne | nt3d Bihesmorairs axggehorgipntheiespogive %‘iﬂijﬂ%“f”‘loggé)” Ti“"r‘f@"bt‘,“tﬁ‘ﬁ‘t"éeﬂ’ff“‘é“s Y8 3%hi ch are
her ei n i nconpor.atied tbye cotlpgs.credterd roeuaoR2si gnat ure field has an

associ ated di gl tql ueSIIS @\%tdlsjngaf? a}(c?flanugay%!%gmmgaﬁme§mmaddlpg !09%& 3‘?’5 fa ;f?\ﬂl){ dl gl tal
ink captured in a_si Fie veri OF

respect to e{cﬁgt 3|00d'81ﬁfrgstvn _Ple ﬁhé)wn wnthout m{i tcfc?e%rlﬁs%mw (He 1n?nPt 3dZ that ng:s lhr([’u5h| theéllcannat UI’ e of
the coni®nt*87% he form of which the fieldis part is generated and
assigned to t he fFlg@lsdQ(ﬁ ld(l@lnbj@(c) sHold @i apErdiinglic@ bl SibmiePh GHAL dbm@t J06 gener at ed usi ng
the pen user's private signature key specific to the application which owns
the form Onli ne FgirgylRet hrve themiescens resisp e Phomeiists P LT BPETit Yt E8g, "o r

exanpl e, Pl =mrmhiehrmozziRchargppydly s@face legsiort theink mepigats &Yfgpe pt éhe Bidig pral BU fasmelsivee it at i on
and Witer dod@fhhrilbﬁrb@atdihe)lﬂkohaanFlhle3($t ate of the An", Pattern Recognition,

Vol. 22 %%%\e t.he ge pnTtheezg C§10§) cnrcum'ﬁ dlangvutes Igia?af Ie{he prify ﬁr{glgcc Qntrﬁlg to%e %ogrecp y

cross-ré erence) ey | feis set.
A hidden fi&is Srehs bdes a"ﬁB'ff“%'a\?aéa s S L "“‘q anra%nf‘ol does
not accept Thispares an flepricelayienyia vaes thanseh 18 kegeraintoRl 2popt@tepicigssierfaesiiie & V' '2itenc| uded

i n the for nTheatrarawhiesrast feseiting Gemiputsdring papsesithg berrnrair F0B o fexdend. 4s thepistie eertrgbea Edi t i ng”
comrands, S Boo asnoSediel, Ktlods Rdt ©4igd) Sesultimutih € sitess Miferegke b@tednon fwodean rails Js es

recogni 28d {ifrefcOf Parfaly@lséhsd byBR GRS Eed ehaef ihadkehathdrtal WG E@EOgNbetdin® Rk gor i t hm
wor ks "onl i ﬂ@nate@&l The lew Moﬁ%%Smsthvemﬂﬁo dé/d’dﬁl@hﬁ&er@& ’t’hhﬂup@tﬁmbmm&mﬂt )
rather t hanab;upttwl err(rrlso thr.(plosltlgn shom 11:1 H?u@%%ﬁs IIQQJSEYI}](I itk pl@ssmmI ftrmr%k Qﬁ oultPi nbRAL ki ngs)

it canr ecog) 3{‘}1Nrno tlétn%ﬂm pre%gtgﬁetln%rnénsm 3‘%(!}1:0& %leﬂ!né a¥r§sL y hi gh

? C usm the |& emscus 6t0tDu

accuracy, at AW it er - depent Training phase t er - dependent
nodel of haﬂ%f\‘}{lf“?ef’”ﬁ&”i“@“‘a‘i‘i‘t%rrat| cal I y generated over tine, however) and can
be genegat ed up- fAs@@lemderhiuré\@ GERHPEiY 308 b G0 bqddlized, m&ptuaa&Z(&EtﬁnQ&dyonSﬁaaabﬂdy

consi sts of THR algsquth(Qﬁgffthe Sk ErQJKQ%- froMY inS32! @ KSno¥MB kifarhberSdk bvinShn Hgme Bepakticul ar

el ement’ s ZQO@%GP!M%B@EQQ@C@@%&:EQo&@gkacﬁlngmmgmélscwiiw tal ink stream ready for
interpretation. Any stroke not appended to an object's digital ink stream

i s appended t o t hisulaiskayr Dwameht §fis @dingieads 350}i e neteebe itk the tewst afe PBeadis g | | nk
capt ur ed i nwithe mbagkgsieuyna ri iehdikdc®n psniTerpnetesh iss nen lgehkbect1%0fe cgest ur e.
G r cunsaei pBrin@JQd) (ﬁhenQﬂ'ﬂngQﬁe phpe} ﬁs&oﬁb}jaﬁﬁl Bedi pinthEhe N EhE axledmy: 3.52nﬂ16;fnpﬁe&ith8(d ro®Sof A

sel ection Of .y Qﬁe@hm,&gulmﬁ&bdoﬁ%g@as%to&or@Jstfh@ug,hedme nRGkdsad. i nterpretation

is application-specif
To protect the fragile surface of the printhead during operation, a nozzle guard wafer 330 is attached to the

printhead substrate 301. For each nozzle 302 there is a corresponding nozzle guard hole 331 through which the ink
droplets are fired. To prevent the nozzle guard holes 331 from becoming blocked by paper fibers or other debris, filtered

40 air is pumped through the air inlets 332 and out of the nozzle guard holes during printing. To prevent ink 321 from drying,



Tabl e 2 summari ses these various pen interactions with a netpage. 18 DEC
2003 WO 01103014 -21 Table 2 - Sunmmary of pen interactions with a Qﬁ]ﬁ)@ae
PCTI AUOO/ 00763 b' ect T aPen in utActionHyperlinkGeneral CickSubm t 003
to a licationFornCickSubmt formto a |licationSelectionCickSubm t
selection to a licationFormfiel dCheckboxn markssi n true to

fi el dext HangpyonbdonyConvert di ital ink to text; assi n tegtatnoiseel dDrawi nDi
ital inkssl n di ital ink to fieldSignatureSignatureerify digital ink
signature; generate digital ignature of form assign digital signature to
fi el dNoneC [ GUNBGEdiRLEONRH. Hheti@ tal ink to current selection The system
mai ntains a current selection for each pen. The selection consists sinply
of the nost'& ecerbteNetregsife" ' rJ captured in the background field. The

sel ection is cl eanediveintigdevigerdf thermenmbeisystert iytydiceline@u 01, vochasiglly @bededirdérabl e
behavi or. Theiskmws @ingH ah@dkcode MKpoG@Phgsl F@Ch phed vieM @ayt sdhioetnel irags schs@tisiiseiedacon t he
net page adkyics KEMAMwitPR Gprbpfae@id b Qlsdnding b brARGIhatLdveMighdastib@vel AhM elat a when
the formi ey my&etnagabmsznla%hmmgatcbngnw.mThus§fac@|akdqmcntln@.e apque Lgatd on to
intert Ogat eu&ment rate% capglregun?n%ﬁndwnd%(l ) aPZUd dgl oiag)r(etz_-ilcr arﬁ_ﬁsgz or Paste% [ agon caal red%?t ever Si on,

such as the conversion i nvol ve
hunan mter’i’i’b‘h?“i"ﬁitﬁd PR HERT t&é’lf""ﬁ?‘i@f%s\?ét porp & p"?“é? r?%“v%“’i‘ ‘ﬁrpr?“g%) Hedfer t ai n
appl i cat i on¥8FEEiF PedrEBREr StBicy checks. As an extension to this) the
entire fRCKYr oundyAfefSed Afibodmeht OF 1 ke JERHRS bdNAL RhaBSuky A @WMnRE afubee! d. The

appl i cati O”ma%é‘stym%@mgﬁn%'asgeﬁ hoRlL, tsho‘?neaéﬂf&u% thd 1dGagdd s@|§§g§'§v519gfsysgrl1 Qif.al 1nk
out si de the expl man

operator, o r{ne tltHS useg as %nl}';!:g%] t |ng=.1§aceol{e]xch netpagn Ecn Is %slcre? wn& ?T_lnet{»/aéc 5{slem an? ha?a ulaque pen B ents to

the filled-&¢f SE"l“ﬂ‘&” FofdeE gEer I‘i"S%‘é‘g T éﬁ*“ifé'%”’ffi‘ﬁﬁ?‘"éa‘"?é’y %’FF&‘&%“&WI owchar t
of the procB&sm @R ANl i ng pen input relative to a net page. The process
consi st g5 of 1 eceiwinhedntis BBkt wih StethRKBe del REBL R pRBEN and BB od EdibeNGne( at  885)
the page i n;é almgﬁb 1§§Q:he%% avmécgﬁso; g@thp@lge n Jhpnlpg mle@retgdhgatn;]e% astﬁrls}g}g(?b IgdﬁIt ers,

retrieving

formatted e g whose zone ning (at

888) whet he't™ | ﬁ’é” PoPEct ey B B RN “REF @%ﬁd‘? f?“é 'sa‘iap’l"i“eal‘&lwé‘ "SRt and i f

so appendi nﬂ“(sa%‘hgg‘zd)“a”f’%%“f'%i‘:“éﬁ“\)’é(f”@i roke to the digital ink of the field

val ue 87d ) interps gl hRGhinkad p&%)amt Hinuaih CHILl A% @6 nebbhe@ bt Abgink, Mndhratdne fiel d,

and det er m BLag o fh 1B lqﬂ;e ek I;fh,@n.@ o bk b eRRd ol 1Y R LAISRA 0T OUP
59 O ).

er t?e pengs lg or, cBwng%hls aﬁow(s: [ gtpz}ctﬁe elcmc{nl’ on I?c pagie Eo be ¥hlckQ<9 %y(grcssn:lig v{nh )xerhen .

866 and if rlink; ternatively
det er mi ni ngrel tlve to t&gag?mmv\ﬂeg:?s rve pelts;hcn _I_dlstomon f"}thc dnaé? tagr?_adt e%@g} eoem§rB (3{['{}5 §en Oopti cs
hyperlink et ‘Hﬁ‘r&‘tc PRHY "f“f“"°§6”2§8§ P&t Phireat BogTy iH PEbT PESHEnYT H’@‘ o

hyper | i nk; d gzt ge P‘iv’éidws“‘?"rf"s‘t“f‘\‘@ iHEEE e efineab "i"\’i‘ﬁmt“’“ﬂ“i“‘éI"tfl“"ﬁ?rfwﬁgf\ﬁ@prI i nk,
appendi ﬂ@ (‘tdw@80coetitre r ecei ved stroke to the digital ink of the background
field 833; and cah a'm ,e(a.@z to m;}mgé ard memgsﬁeymo@ x%@cmts m@equ@,woremt

sel ection 826 on server.
Stro.

Ei gure 38a Saﬁ%\gl)\gm posrtanson tgclpaéalmf {?e?p aﬁen—ﬁ%wn event ancfc cE'{)e cbbéxe subseqtﬁntpegupevent%\ SehOWI'] in
Fi gure 38) WHBPEHE 2eeBAla ‘é‘i"é‘?i‘“d“ BT G P4 HRBES WP R TS RS PRt ed
accordi ng t & eHEtypEreTthe fiel d. The process consists of determning (at
896) Whg@ her 25 tEtx'c@ thplag@laeﬁihaE ascurﬁnt%@m“ﬁm'ntﬁ @-talloﬁ%zge W?@p@rhﬂfcopg b\@page! gl tal

ink r epr esen%rénon@etg l?h%?elﬁrmn I!(ﬁme gd lo allo§/Qne %&‘! tQE]!cJ?oQt agk@ta de%r%g)lme%engt{ jfl'l? cuxgil ue to
thefleldv%l freld is a

a ther th
text field It;|caon d:rsanef)a rag(lgxh c\)/f é Faﬁe u}gtance( tfonsgtég the ﬁ?_slt rcccaat d&ltat? %ﬁ stroke (kpnired lhrotgﬁ ntﬁe ener text
wi th the hel"B"ot "t HEEUBEFOHTS P 't G ST V‘é‘t“?pd?”i“% i—i’F"\?é‘F‘”‘“ & " 4SSTEhICAY (at 90|
) the convetriedorcotegtitoaproeigee¥e t he field value; alternatively deternning

(at 902} whet her tadd entag%,anthlﬁszaﬁalgﬂ%u&ﬁouffea@khdpe@tomesysfemmhevaeeromtewfamg (at
903) the digital., .t ed%bsove ebh%r m%lmgﬂrafm%& ﬁk,sa,for msn,a m%samgglws%am\a@ca R, 4, hel p of

E)]t]et ﬁgpggg{ Iecau{regt mbfstgf %e[ﬂns is tPe nib stgle last as§0c1 cd wn% the 5:? an\alaptczhlo t ehg in hesgﬁnse to +e U{Smlhgnat ure
regi strati off*UBA &Y TP Wd%‘”ﬁ%b sbvg ‘}B\Rﬁét?"" 8o \V)‘éfhéwginq:ﬁ TSPREY

rel ati ng t oMeYska PETE foessdyneR CHE™ Bbic et Tgkes aéfﬁ‘tﬂ“%!%‘%’ir@ﬁi’“ﬁ@ PAE reg ey | "t he

di gi t al 48 ghenibgwievip ghid ey =f kegddd val ue. 18 DEC 2003 WO 01/03014 _22_

PCTI AU00O/ 00763 1. T.3 Page Server Commands A page server command is a
command which is handled locally by the page server. It operates directly
on form page and document instances.



A page server command 907 can be a void form command 908, a duplicate form
command 909, a reset form~J command 910, a get form status conmant§ QL 12003a
duplicate page command 912) a reset page conmand 913, a get page status
command 914, a duplicate docunment conmmand 915, a reset docunent command
916, or a get docunent status conmand 917, as shown in Figure 39. A void

f orm commangyg/dioshes t he corresponding forminstance. A depiiscéoeres or m
command voi ds the corresponding forminstance and then produces an active
printed copy of the current forminstance with field values preserved. The

copy contains thewﬁeﬁeoaemhaep@mnn&ge of ARSAGHT A k [5 coRSunkdEined BliPddines i@Nd SO i S
i ndi stingui shapl ey | v{ggme Beb it Qb e pgaLke Ielgwmheap&pI.tgmstangr;'m«% L 8284 pd QFm command

voids the cqrres nd an active printed
copy of theq’ ST r?'s"td'iac%ﬁ'éasm’k%rﬁa"?et°a}| §*va (’un"ee"!i:am t§'£(3':§1'rtsd&erld&I'%A get form Et at us
command produces asefércdtt @hreti @@y idref@a tabiyit hilabipi@l im® form fichast @F the@gipRREhgag f or m
i nstanceps i raﬁil'auxﬂgs ﬂ'ham@n@rdnhlin&a%dmcjn fhanm@r@ alidtforMﬁS\cﬁffcitiE}{oequa!ufeQr whom it was
printed) and the formstatus of the forminstance. Since a form hyperlink
i nst ance cont ai ns™ PEraXESE £ FRPDIER R & BH PIPEa P BN Hag ot B 5E| "H‘v>é1 fved in
produci ng a rmevied derahin insdyatride privay dpdstctronndreskylireddtr Fifrgnt sensméyen-o is pivdvrsfisshednce i s
t herefore tyrmpe\anbkvyhttbﬂpfemmnedgnats:p@tehyperI i nk. A duplicate page comand
produces a printeq c corres age instan

backgr Oq{éd field Va|n (&g en lS out ofran eélo nfer i Elers gl |H< rgmt%malmemorya chw!sacapacni/cg art of
a form her‘i“"i‘ﬁé““bﬁjﬁﬁ°?“&“él‘t“é“”6§2j‘ég ‘E'B?T"Fﬁ??df °i’°g"g n“t“%’%'ﬁ‘ﬁe°f"‘é’81“’°é§"*‘é“eﬁtl‘ﬁ?“ff%°ﬁt e form
command. A f@8Et page command produces a printed copy of the corresponding
page i nstance wit hpgnba% bezgglslbr@dq'lftgxnpﬁﬂar (ff'prﬁlerd bM&La&@aldlat&@ﬁFcﬂ@dn nelpzfgestbhﬂ)n page

contains a fz%& md Qn thelne%voR% larg(a; mﬁatet'l.gl)&m prLuI;'rQEE EaﬁmJnﬁa%x%tmnPaﬁQﬁaa&cG\mnd I'S

interpreted as a reset f'or m command page status command produces a
printed report onattfersmatins oorheptnhselese@qd melsqsmhtdi'rﬁgctlpag@wwns@faﬂ@@FlgvrcncI udi ng
who publtisshee1e.t, when it was printed, for whomit was printed, and the
status of any forms it contains or is part of. The netpagc |ogo which
appears on gvery petpade is usually associated with a duplicate page

el enent. 25 Ven %w Re%ggg nQr%B lq g\gs Jat?relnggQL A ?&L @oq tl}é’&)e& h0 tNLeQLQpC Vi glscld gﬁnteggt eserv ed

field val ues ar erFFg e co ed ata 3 0 tﬁe tags {lns re d\éy the en \HuLn it is uscd 1o execulc a m vgn?ért suc%epear S as
a standard chetK nd text “appear Text:

dr awi ngs and"°§°1 B‘ﬁ gfadw&‘hea’ﬂfb‘@a"lf ”’? il ek “8 f‘sf"(iji“”ﬁ é{‘f“a‘?'&fﬁ‘l““‘\iﬁ & ﬁ°'°5.“‘"§‘i a@%"‘ét ure
acconparfiled "¥etio o&eaghea pRgticyPeEns e Ren I 'C R PPER B beipited dkefingiFating dagriscrengpisd to

veri fi cati onhe priteleiptk it ctve, vilde ONE ft reesdP 80 ofrtintiokpintg eieerak dldrey 4f the wgkscmepy of t he
correspondi Rgverd OEHEABNaini tReStr@sp@Eng gt ivaloa3k § maurmveitf theatokk titlpaigesveprresmgeved. | f

t he docunentwaGRdliyddeiiBed ARYeardi® &6, ther thh @imtet fARairehblfhhvt GbiorssAOIG RN bagGOVITRIR M
duplicates thg £4 taé:@ge boRbists 518 com@RbBagVaNut Ahindidd bdsG@difoy b QLM LREBQL vdASGHe A Teset
docune nt2SC 0 rﬂ‘{%ﬁ%t Ir er Hﬁgs%?c F” dgep%n%%dggcps%f t&I ty;];cg§ st&eggl!c\ﬁérp&ggﬁeggc nq'ggly nment

i nstance wi th backgroun val ues di scarded ocunent contains
any formnms, then t Weenthepgtserduetiyreirtstrosdmangn it esietsshe pdaedesrplions whirk e igkesane  way
a reset f or npiaamredrchingkodish clenknigBlic pgOREHIEA the StkahwigcscONmRNd opreeteesca pri nt ed
report on t e csdxadr sypedt it Mentenkespondi ng docunent instance, including who
published it) when it was 35 printed, for whomit was printed, and the
status of any for As®ift st ‘éﬂ“ﬁ‘? disfegee PhiEe BRGa e P Q?é’i""%‘tf’)‘hﬂ‘lﬁ‘fd“b?q““"b'ﬁ“‘?el ect ed"
attributd | §°S§é‘tm bYHET P fr@e THYTIPRPHT A FRFEtNES' BH ¢ Re? cffh g2y et fidebcby t he
pen' s curr enttivagsd prd ekdrdiyely. p Bigktetroketisigereddhe feile ofp aq ectiworrb &id Priorry’ cich @ reigmyand.

Thi's al | ows igica@bythe Bk ofpBige: BRMYRTs ‘@OAPANds to be printed. |If the target
page doesn't cont a| n a page server command el enent for the demqgnat ed page
server command, tA% aTI"n %?fr?ﬁ‘ﬁ'?’ibe'el“?‘s "gHEPE e AREBB NP AEFE R AR g8 vi de
appl i cati on- '@%@éf%fé'dﬁ%‘fﬂ‘l"ﬁﬁ&e Brienrhie erritg PHER r el evant page server command
8 DEC 2003 WD 01/ 0301A PCT/ AU00100763 -23 clenment in a hyperlinked group.
The page3Ssernrar aajgeMases t he hyperlink associated with the hyperlinked
group rat her thanaexenkt: figns bhediRagess erave bt GO ypAIRYES: peEl M@dseCONMANd
clement is higld@agekyked ts "hidden"” attri bute is set. A hidden conmand

el ement does not have an inPut zone on a page and so cannot be activated
directly by a usef ™Prink dgm “HigRErdr app'ﬁ%‘°’ﬂéf"l°\'}5ft’dé°ﬂ“‘\7?“§f‘ hhaiggEnks ikt Fer
corrvnand enbedded in a different page, if that page server command has its
"on selected" attribute set. 1.8 STANDARD FEATURES OF NETPACES In the
preferred form each netpage is printed with the netpage | ogo at the bottom
to indicate that it is a netpage and therefore has interactive properties.
The |l ogo al so acts as a copy button. In nost cases pressing the | ogo
produces a copy of the page. In the case of a form the button produces a
copy of the entire form And in the case of a secure docunent, such as a

t| cket _or coupon, the button elicits an explanatory note or advertising
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The hel p nmenu provides a hierarchical manual on how to use the netpage
system The docunent function nenu includes the follow ng functi ong: ECpri] t
a copy of a docunent print a clean copy of a form25 print the staq us o
a docunent A docunent function is initiated by selecting the docunment and
then pressing the button. The status of a docunent indicates who published
it and whenwolpos¢aom it was delivered, and to whom and wdweuooto7esas
subsequently submtted as a form The.help page is obviously unavailable if
the printer is unable to print. In this case the "error” light is lit and
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publication, the reader optionally selects specific sections. Sone sections
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news st PRanresOuistts fislisinnt Yhe therforyhRach fed ivslrschesatiasshoipred aliqPal Vhos et dpmisends'
announcenentstypf SfReosepasing' feld elatent. £ fielpanie te@rds ifpgt threahs patieddsintdGrm isspeeicf | C
topi cs (" Al @icigsone @inore phialicki RPigRTSE’ famcrd;ﬂragfﬂaﬁkbws.eaguicm the reader optionally
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versions. The ap roprla e version 1s se ecte reader's
age. The reader can specify a "readi ng age" mhrch takes precedence over
their biol ogical age. The articles which nake up each section are sel ected
and prioritized by the editors, and each is assigned a useful lifetinme. By
default they are delivered to all relevant subscribers) in priority order,
subj ect to space constraints in the subscribers' editions.




In sections where it is appropriate, the reader nmay optionally enabke pgr 2003
col l aborative filtering. This is then 35 applied to articles which have a
sufficiently long lifetinme. Each article which qualifies for coll aboratlve
filtering is printed with rating buttons at the end of the article. The
buttons can provide an easy choice (e.g. "liked" and "disliked ), making it
more |ikel ywébbokeaders will bother to rate the articlmyswbmocdses W th
high priorities and short lifetimes arg.therefore effectively considered
essential reading by the editors and are delivered to nost rel evant
subscribersg,,. 1 a DEC 2003 WD 01103014 PCT/ AUWO0/ 00763 -25 The reader
optionally speC|f|es a serendipity factor, either qualitatively (e.g. do or
don't surprise mBh forprinsipneripstodiagd (24y9) wah %¥©’H"§‘E’Feeﬁd\i°1)‘?°t"y" Pugetvyire 1 'g%8rs t he
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r eader’ }dspem fi &d c A"di fferent  seren

h
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a local curzefieydmtgaicomwkrat mier vie (e Mg PR HENEBIE] igssisprf 10jthg g svijpe.
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adverti 88r d{apge hddsed at idpd itchaavpubisicislidE valud v@8h i Rciiddd S t@liirmb dae yhed @ at t r act

| ar ge nunbegs Qhink@acRnSwkdn the right denographics. Effective advertising
is placed on the basis of locality and dempgraphics. Locality determ nes
proxinmity to 25 pefes emrads S&‘é?sfi‘i‘kéé‘é’“ghsr‘“é‘faﬁ’igf“ fiog: cqafilgo be recogigpd B AP FISUl ar
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the net pageelmstz@ms alplA&a RLRBERs B lick Gl Oy fwe}ﬁﬁ{atmpmmgﬁ: afplha RRAPT OXi Mat e

mul ti -di nenc?bi)cqnoagltal mlis%ekm Q%peﬁiecqytpe b!acEg%Bnd ﬁuﬂi s§1g1§]%lk§%}g|ce adverti si ng space on a

per-section I'nto account the pu ation's geographic
coveragé? the sedtnk gpure adebsiziopd fiddientsierens @ feleaiaakptur. adesiren giesti on
edition, eaGd dedcatnaslyatipetd s s beRgonPr BODtutnicDE, obiaRChIORE e @A depreigion is

denogr aphi CappikdionGdi@ari son with other nedia, the netpage systemallows the
advertising space to be defined in greater 35 detail, and allows snaller
pi eces of it to bESIrgEePardrEry nertont et eret e allows it to be sold at
closer to its ttue value. For exanple, the sane advertising "slot" can be
sold in varying proportions to several advertisers, wth individual
readers' pages randomy receiving the adverti senent of one advertiser or
anot her) overall preserving the proportion of space sold to each

adverti ser.



i 8 DEC 2003 WD 01/03014 PCT/ AU0O0O/ 00763 -26 The netpage system all ows
advertising to be linked directly to detailed product infornmation an@BDECZM3
online purchasing. It therefore raises the intrinsic value of the

advertising space. Because personalization and |ocalization are handl ed
automatical ly by netpage publication servers, an advertising aggregator can

provi de ar byybhddsblsy broad coverage of both geography angcwameagesohi cs. The
subsequent disaggregation is efficientyhecause it is automatic. This nakes
it nore cost-effective for publishers to deal with advertising aggregators
than to directly capture advertising. Even though the advertising
aggregator is taking a proportion of advertising revenue, publishers may
find the chTaNgé umobry bf-pereintenagtionsiydty apgr@aof t he greater efficiency of

aggr egat i orf._odbet afVETyhd SINY Pagiip@Oal 0T _acls aSAduen | NLer medi ary between
adverti ser giveanidk pulgknegher sCicand nay pBebmibadidndo applembionadverti sefrent in
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nore conpl ax. Wil Pigj Agsigngigital ink o figids negot i ati ons between
advertiserg, adver Slg%aia%g Elsels o s§§%' §g,tgf§ag}gua;0e1 erred form of
t he net page _system provi des sonme aut ofeit ed support for theselnegotiations,
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For those users who choose to reveal personal information for advertising
purposes, the information is maintained by the rel evant netpage 18 DEC 20%3
regi stration server. In the absence of such information, advertising can be
targeted on the basis of the denographic associated with the user's ZIP or
ZI P+4 Code. Each user, pen, printer, application provider and application
IS assi gne%bbﬁosf’x‘én uni que identifier, and the netpage pE@iuwbbaés on server
mai ntains the relationshi ps between thgm as shown in Figures 21, 22, 23
and 24. For registration purposes, a publisher is a special kind of
application nrovigders and a publication is a special kind of application.

Each user 800 may, e AUtOQLl%GDrk@a WRE sHMNieaBURP S ine Qe Bl RLLLS oRQP) and each
printer may, al | OWd%Q.é n"lljsmgcesr of users to use it. Each user has a single
defaul t priAPEE a8t to which periodical publications are delivered by
default, ~ ~J' WH thgtervpagesd Pr tambe@ ehidgam chenmnids, adugicatddm spanaed0q oesttven pri nt er
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aut hori ze Odoft@bndidS®EnSnstrGe didEen priddBeedh iadiiteerinted Tdpy & the ruryit thrasnsumeannh ey veldes t he
print er 10 e gyldsdves T & Rhisis I fodnd/pefdiki nisai QDS s B odg@d), a8ILE B indiPiRiAIbeaEB the VVhEN A
user . sub fSCI’ &ﬁg%ﬁto §rpa§pliza90n.ak lpSHan'!'l &%Jn@@id&gt:?correlpn@pgp&ﬁp tn!;ta%cl@ &da th&pg_ﬁ)dn_(cés aneactivg
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the user’s d‘e %lirt epr Idﬂtfer i tT Iir%lugnuapoort!lis%e%titlqu 't(\;v%n inQ?fogv%\c{anlt(@/ag nglgd a%‘cpy tine
by the user ™ “EACh°U<er "hay have several pens 801, but a pen 18 specific to
a singl e usBy°™ e YPELEHE qut horized to use a particular printer, then
that priBter recaghdZ@s hypdiyk incd BifinklSBisicn PERSpplicklbehap@ Bt idvEed i§ prodsodgla t O

| ocate the g£@ forrr%%m@ﬁjbum reh@sﬁfgaﬂ&@fﬂ. i*s@lc{@ﬂeﬂﬁr@jy{ﬂﬁg intﬂl)’meﬁedﬁﬁﬁ-@pj:rﬁkl' ar net page
registration 25 server) via the DNS in the usual way. A Wb term nal 809
can be aut hori zed tdicgsrignemesrd rduras rripted gepat’ hhereangae B intrE vt BEPFEIIhg Wb
pages and n@tdpageecsaed ifenteSonaing ot @ paof ador ihme Y48 otelpreosmandjs ittaprefgdes a

conveni ent | yuplpdid foth @hmon Atrke pgeadin@kitorofet PRIGE! cfdl bfte edirespoddvg papiispagah 8y St em can
col | ect goonyhghal fiedQliueisdbdi.NE @ padd tMMihsAGEmh of iERS ofaMdin, GHHIE 1858 ipQNSmABRY ik NCOME

ear ned thromgrtmmpl,tege%amocaﬁmm;\?& e Qs LoABan® Mk OB inS b ALiRlsSns oMEN | ncone
can include og'ecsl\c/n%rt Iaselinr;lt efigc u§mg wgq plub 18| Edtithv!/’hgqtgvl’a]s pgrﬁeg%ir wlﬁﬁﬁ?@l@%ﬁ?m 8%%?' ons,
and transacfion ees. %f’t e printer is owned by the user, then the user is
the printer *HPBV GE™ " ERER" user al so has a netpage account 820 which is
used to accumnul at meddpde e t@hipbess @ Bely RHRAE ts@llypStied wis diplrasescdescr i bed in t he
pr ecedi 23 par agrayghh); contact det ai,IfsldSI 5, inclru] ipg name, Qddr.e s and

t el ephofi@ nunber s¥ eyt BH AR5 P dtPaF e BT gLEs Pt A G “pr T Vacy” “d&f Tvery and
| ocal i zat i off TeFhgReas “éh’;‘f“dﬁ&f‘?ﬁﬁ?a’ké'fph‘b?ﬁr‘fﬁf"t”?a'éasr‘yéeéeb‘F"bIE""g’ﬂP”f‘,"gs EOHEA I ng t he
user's encoebed isihgnegics Eg YY) 2 fepepig acpmriniad by Gnderd @rerhig infignd wiees i iigrawbdel 819
aut omat i cal keyficmd. nt ai ned by the system 35 end SET paynent card accounts
821’ W L h W.hl ch e;; glpmgogurenenp% rra?pgr %ucg:saén rirPe% ccn?‘g"qﬁe c&lnrr@spoan‘grgldgclun%m ir;[s!g)ncetwm
user - spagi f{ g net pade acCOlnt,) cathi Uset, Al +0 nas, & nctpdde account 936
speci fi &°t o"&geH %P.VW*@F“‘E"H;«% T S V4 Fo A AP A=10 PR 1T P = Lo} R

pri nt er - sped Pre & LBUY * PRl Latr Ty e driiil #rE8hiPRToreesT ¢ St ¥fedi t s

rel at ed to tdyepopding focumentipgiapog pihjbeskeropyd figidyalpes giyedrdepk (& he docpmeat copgais any fempivnhed on a
regul ar bas iest do@mengymynarg wrbes thaford imdje seielypita rdyafranemed dof. Agebcuggspgnedniy appear s
i n the net pagacedtSeiticd Gpok @ObeGHtY o Sqrrespohding Wicuignt DR inclUBL¥IS pdbBhel B GBRD EwaANd

di rect @5MBiphnted, forfwhn iDEGifddAR MVROELOBA deokitbC. ) tO the user. -28

PCTI AU00/ 00763 2.4 | NTELLI GENT PAGE LAYQUT The net page publication server
aut omati cal | y | ay¥$houe siiempadiesn sgfed debyeifse frende papadmgts 2agrittftat i on on
a secti on- by» sewxt's ot bdegiosratheSihimon herppest copidipping jomreepde Rtsglior emimnoftrigesefr m of
pre-f or mat t echmingsad tamigkeis he trdayse QEset cpkain @ gpgk sONr chrivendplenga fobtef dgizated hgeseedi t or i al
content. TheomaaV @edtieSmagd &alled fOr a section can be achieved with wildly
varying 4@dverti sing ratios on individual ages vvi,thihn t he section, and the
ad 1 ayodt’ al gori t PR & 879 Fff’"§a."°"f?'f8ﬂ°£i’"€f'6 PERFS AT B T84t t enpt
to co-locate closely tied editorial and advertising content, such as

pl aci ng ads for roofing material specifically within the publication
because of a special feature on do-it-yourself roofing repairs. The
editorial content selected for the user, including text and associ ated

i mges and graphics, is then laid out according to various aesthetic rules.
The entire process, including the selection of ads and the sel ection of
editorial content, nust be iterated once the | ayout has converged, to
attenpt to nore closely achieve the user's stated section size preference.
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Once the docunent is laid out, it is encoded for efficient distribution and
persistent storage on the netpage network. The prinmary efficiency netibabhiZélkh
is the separation of information specific to a single user's edition and

i nformation shared between nultiple users' editions. The specific
information consists of the page |ayout. The shared 20 information consists
of the obj e&%ﬁl,&g“v\hi ch the page | ayout refers, includipgiveeens, Jgraphics,
and pieces of text. A text object contains fully-formatted text represented
in the Extensible Markup Language (XM.) using the Extensible Styl esheet
Language (XSL)... Xk ' a | - Mwi indd Fabnd? @an
independenfﬁk%%zmﬁhg&%gM%gﬁ%fg%ggaﬁﬁgﬁgt %ﬂ%ggﬁgiéhﬁﬁﬁﬁgﬁsgﬁ% which in this
case is bei g Brovded ‘DYt he | ayout. The text object contains embedded

| anguage codes t @ pepabl emauwt ot i Bddnrian $ldat i:omnye isnc tend eddedcddhgiodenat | on
hints to aigm hhpRanagt ARlndORMRbE kiR iRl AR vkl TE@En0RIBELaRGOERE an | nage
in the ‘BDEQer%QQrQ-naWbQJd@Tin'abiﬂe?eﬁt@aggQmﬁaﬁ%aom%itsf‘ﬁgemﬁattrﬂ%utht.aphi C Obj ect
encodes a 2D graphic in Scal able Vector G aphics (SVG format. The | ayout
itself consists of a series of placed i mage and graphi c objects, |inked

t ext f| ow obffect s STAMBRIGH R EH LBt obj ec&s f1 ow, %gerl i nks and i nput
fields as descri BEtf %EY&™ SHdTRE S HErK" FegPEne” “THadd f 486 80j ect s are
sunmari zed tetprecPadyheeston has igeective aopses Tiglass 2lsp At Bt Putow Fritt o6 Preseis e ¢oor

ef ficient diogdessp kyert of thypegaritithespspef afjen, theJttoTepspegs 230y of hiemisalye- Pap daescolsj ect s
Layout tbj eetrdotuméinbuthefabkaretoudh, thk bunrk eidits alsirety magePosingiaon| ma a ob act

| DPEG 2000r aphi cPosj tjonra hic _ob' ect |1DSVCextflo tflow | DoneO ti onal

text ob'ect | DVUXE “ksef“rg,{“'f’“ﬁ%%"y f”"“‘/‘°“8’q‘ﬁ3€8[35°6‘5§y ‘%/W%a\ﬁ%‘?ﬁﬁ”ﬁ&‘r y il?gifi?yooms - 29
onel i cat i onfurFtiors gitpdierty S aHF DA RAPEPMUr kone Z. s DOCUMENT DI STRI BUTI ON As
descri bed above, for purposes of efficient distribution and persistent

st orage on tde nebkpageswebwork, a user-specific page |ayout is separated
fromthe shared obypeeies enbaiimatnithe tretpagt printghe p sngle bupd labAlire PHeln". Werhsesed ilpis 2

publ i cat’ onsinkiShelp RaAYof thdrmbien, dhinsibg | but ed, the net page publication server

all ocates, with the help of the netpage ID server 12, a unique ID for each
page, page T nstaftEPYEEMERY, and document instance. The server conputes a
set of optim zedgusubsetSo@fnatiche shared content and creates a nulticast
channel for each subset, and then tags each user-specific layout with the
nanmes of the nul tpegdeleesttannel s which will carry the shared content used by
that |ayout, The, SElLVYElihLR&N poi ntcasts each user's layouts to that user's
- printer via the appropriate page server, and when the pointcasting is
conpl et 20 nul ti castes! ntthe nephyixdieselorcont ent on t he speci fied channels. After
recei ving its poipleRshy SALRANEnSEI NEL, AN RELOKER, Subscribes to the

mul ticast channels specified 1 n the page |ayouts. ring the multicasts,
each page server Tadidupntifuntiemenjotingdt Bllofpgmrtbdye nul ti cast streans those
objects referred to q%dggs page layouts. The page servers persistently

rint a ¢o| ocU

archive the' receffVe age layouts and shared content. Once a printer has
recei ved all thepabjce@tsydammhi ch its page | ayouts refer, the printer
re-creaé s the fullyl5 popul ated | ayout and then rasterizes and prints it.
Under nbYmal ci r ETHEEEHCREL e printer prints pages faster than they can
be delivered. ASSUBLRAG: Bha@MAkifd bPfelc@BG IRAGER anki TrenGRMRY B:Chutdh. Tt suEROLS, t he
aver age pag@chasindad hieSusihed it @t Simd, N@Thort 0 M Bivered, € o Ridmkd@ihenGias stolRGE-@f or e hol d
i n excess OL,%Q ) SHGh pages in its internal 64MB nenory, allow ng for
tenporary bufters elc. The printer prints at a rate of one page per second.
This is equi val erihe lippadeGOKBush naaipdieif thPhdyr s ungde tqpaig dn tderesathgyerer” Badddiradd  whi ch
is simBar teusdheehikighastmexpedkatvokat e of page data delivery over n

br oadband networ k. Even under abnormal circunstances, such as when the
printer runﬁ outig&maaggﬁ%ui% M. | kely that Fhe user will be able to

J epl er" Sh. the paplg"rhe ‘SI%QI'E?L%SC:I@UGO?Q‘IIC’W§ 'stu!t]aﬁaschzjmtp}ca?gubl]%atighgzgaﬁggtg% skrart]etp rgoﬁlﬁgati r§t or a.ge
capacity iIs exh%gsfthgge' 3 ;{\eeVAt ou hlnfwstls ogen Esgc}kipttheelrmitc% sI s@%%{:w@aﬁr&r an rgDs';ny _ége.s fill
up, then thBBF R EF "W P B IHABEE *°0" make use of - a mul t1cast when it
first occur ¥ THEKEEPAYY PBELITEETTSh server therefore allows printers to
subm t Bequests fiRhe kiRpesbr, ihCiBLiBeontedBnd\Ma &fleriBingGnied: bfG Aelvs JakKEER bre @fondliROUEST S 1S
received or a tineout occurs, the server re-nulticests the correspondi ng
shared objects. Once a docunent is printed, a printer can produce an exact
duplicate at any lim by retrieving its page |ayouts and contents fromthe
rel evant page server. 2.7 ON-DEMAND DOCUMENTS When a net page docunent is
requested on demand) it can be personalized and delivered in nuch the sane
way as a periodical. However, since there is no shared content, delivery is
made directly to the requesting printer without the use of nulticast.



When a non-net page docunent is requested on demand) it is not personalized,
and it is delivered via a designated netpage formatting server whichg pEc 2003
reformats it as a netpage docunent. A netpage formatting server is a

speci al 18 DEC 2003 WO 01103014 PCT/ AU00100763 -30 instance of a netpage
publication server. The netpage formatting server has know edge of various
I nternet dggyipmiadisf ormats, including Adobe's Portabl e Qegieiderdsor mat
(PDF), and Hypertext Markup Language (HIM.). In the case of HIM,, it can
make use of the hi gher resolution of the printed page to present Wb pages

ina mlti u9 lftm;t ntéatnlmstm éatomcoﬁtent?pbroﬁdhmam@r@&tﬁmg@rsetpl.cfa@sttte@auqthmtyl cal l'y

'tﬂﬁ'e”f'ﬁ. g' Leaps .mpest%vﬁ% éadvcms,?gvm, lsgerson%egme aseg ggsr.ﬁg,ygn%%mggpgpgegs% gan

standard net page behavi or, including interactivity and persistence,

avai | abl e o anyEblmler?e'tsomument, no matter what its origin and format. It
hi des knowl edge ofsubgliitfef cardesprion the edprefmtys foprerrtiessthat debiyn nbrs tPlicetiaes. apfdiicisdigle pri nt er
and t he fhetqpagevpages WBE wey qublignds 4righegeknouteedge polshet, Ires netspageresyist em from
Vb server Simedy SRCURbITNY obbya stbRT (XaRAMRIZNG:. Qe pibegoa pivhi Sretp@ @ vhddiofar ot ect
sensitive inQIsﬁgem InQ'Ehxaga.QrQI hhllL ﬂwﬁstn.@ﬁs%@e rﬁmfdndi vﬂlect K‘aaﬂstietis,feemgi ahels s@ru&:he nticate

parties to g LLaNnsRAGhe Mers LNGT Siridd SuledBou AR SGR < Qln GhiY PL OQr aphy i n
wi despread use: secret-key cryptography and public-key cryptography. The

net page networ k Usestrdgotublicgibrasse gurefts @y Rpptaigr A pdigd. nedsruilestignipts -wWelb g the

cr ypt ogt@p hygregadidn 9Omultigit @y @eimd By targling YremymdenipnGnddengqabedgmagipe vf pevUgess stidrd sane key
to encrypt @eepdechyphe saveRsisage vt Paigtsb@Sh iShinag hd © cexahange mMessages
must first arrange to securely exchange the secret ke Publ i ¢c- kex

crypt ography, al St %&FF pig 2 t‘%‘y éeé""“’%{’wgffﬁt“l’gi ¢ %F&?ﬁt“’&g é}%t‘ii/“)* e 2o
encrypti on Jeaisa Pefrized {50k 84/8°h gt Tesite HabratoRs dic IP(rief &1° RPUB% P BUCHE way t hat
any nessagewcerer Jiptads trabrigl adeveshdddypicabrrprees thEidiffyent et ypheseby tisiimdifitdie ot her
key. On&d Ofda1y|ﬁl®®8lork®y$eniC®torﬁlheFllenpub| i shed) while the ot her is kept private.
The public key |§ used to encr

pt X | der of
t he pr i vat e ke &%achepubhcauon the eadé’ oﬂlon%p¥elefti‘]s%ec1?' g ctllo srgtmEe sectlons é!tppear datLy w%tle ot(gearsn onl y be

decrypt ed u”@‘th“‘t'h“é"" ﬂﬁ’ﬁ?‘ét“é‘“?&'é@‘f f’°“Th}lig’°“tW§T PR o Rkl Dl rPar ""&?% hange
messages Wi Nrenat: “Perraigal ZRpriay Pesingsec irathijes”a T et ek S9erts" Tihe 8PS eypildle hat t he
private keysdigs isveeetmeapubﬂitatiOhssim#qfﬂdtsubﬁeer the hotdcr of the private key to
gener atﬁ) t he key Tpear‘ er ca lhe dalk?é(vsp%’c%pgrgth QQ secg;oﬁs aJRgne an on a% n];bggtt e a

di gi tal signature. now hash of
a ?ressage g st{e?_I Custom sect}l;mps m1 be cr atesﬁ' elTELI and fne{uﬁ anno%cement %l%kong' or or mc())nﬁ%m ~an t hen
verify that"°t’sh“éds@‘rf&’F§fb°P‘ésd A}‘iﬁs‘h C?B’"‘(’"fdnstl tut es the 'si gnature" of the hol der
of the private Key . &dlon/ RSB Chtiokal shelildl its RAS clileGlblidR el TRSAAGRADY or &S Y Pt | NQ

the encrypt &0 BRASN. M§iidGn S1EmidlbPleked, K% RNE prbeilids bLaalvatkink, BB BARA R @31 NSt the

rressage25lfhlgthhemaﬂogqgg)%tgm{]g“ﬁﬁggeﬂgggg 50 the nessage, then the recipient of
t he nessage can veri hat the nessage is genuine and that it has not

been altered in tmcaﬂet dlso opifapallyrark@seqpuoferinge-fik @ prgeomrybprtotiira piires ookl nurtblvet e has to
be a way t Otorghr Sicled thta@cidiidedly @inboey Sttt borish@ra@N@¢TbrBs 16 SIPEAISQR@EntcON. This is
normal |y done using certiFcates and certificate authorities, A certificate
authority is a tr"ﬂg't”e’d““’t ¥ P°d""5°étr(°f §}’"‘\$\M’i TR R TS P ESHHSEDS on

bet ween a ptHBTiE “REAF QPR S BHEBH & SMTSHERET T, PPIRE" CBYR R CHETdEthgT i t y
veritied0t hesdgyeaess Bpreader fanfegstia tripdippecebhthetiprrgel-tRenbrbylogderament s, and t hen

creates and sig nsrheaang!:sglh Eha,lakeﬁ‘a?!aih sdetoff B s%ec&c%& ;ﬁbrnleé‘gj t}‘T'c R DEE §19|ns a§1g'llecdﬂe ntity

l ?ﬁéalpl,l?ﬂ ?leltzgullj R’enmc B)hde é:/u'lt they a%??l(v:egg\,{éol{,&elev??§ subsc}t]'lbcrs m &gnltyf_ogeer SO‘%& g) épl’acte éolnsﬁ{mg/str%/ hg?nl ;JS e

i s genui ne. "I‘ﬁ’éﬂ/be’f dé"t""shave to verify that t he certificate has indeed been
35 signed by the 1€Q#ibnk fvhes tiCap@dptiddOihiel rkader mapogisRly RRaNE dolabde@y filteBng W& s nOWN. I N
nost tr 35'5%EI|'eoQ¢n:n@Q\‘/h1IhQRmmﬁc§mly R etinke. B4R Mhice bR b QIEHERP BNavdrasive BRI is G T O
create di gt &’lé rath Lugtptgag ﬁe eﬁd_softﬁqgcletﬁt ﬁﬁogsl“l{n%k\\{de %g)hcﬁc!‘]cgggslﬁgér a%t} dl§|§e§§’n%ﬂ J(eys

Secret - key CLYRLQQ! aBN L5 ised, Tor "al | OTher pur pses. | owi ng
di scussi on, 1 FEter to the secure transm SSI on of

|nfornat|on betmeemuammehpmge o4 shaatli@timeaddhe@fors GRM @Iy conakbraitess@lt rerdidelbythdhappens

i S that thecfshddtredivelatodofnsetd@nsaersver' s certificate) authenticates it with
18 DEC 2003 WD 011 03014 PCTI AU0O0O/ 00763 -31 reference to the certificate
authority, uses the public key-exchange key in the certificate to exchange
a secret session key with the server, and then uses the secret session key
to encrypt the nessage data. A .se.ssinn key, by definition, can have an
arbitrarily short lifetine. 3.2 NETPAGE PRI NTER SECURI TY Each net page
printer is assigned a pair of unique identifiers at time of nmanufacture
which are stored in read only nenory in the printer and in the nctpage
reglstratlon server database The first ID 62 i's publlc and unlquely
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The nctpage registration server acts as a certificate authority for netpage
printers, since it has access to secret information allowing it to V%rﬁEf[}y'lﬂﬂfi
printer identity. Wen a user subscribes to a publication, a record li
created in the netpage registration server database authorizing the
publisher to print the publication to the user's default printer or a
speci fied priptSss Every docunent sent to a printer VigpdRRgeraerver is
addressed to a partl cul ar user and is ,gigned by the publisher using the

publ i sher's private signature key. The page server verifies, via the

regi stration dat @e§£ﬂom¥°mww& Peﬁareumf#ysfmr enheﬁqu%ladaprewd@q &b Qﬁem\é)egr t he

pl'Ibl I cation or loyers the ihre 5 a Slnerl}l[lerco \a/erI;I € 1§ il gnat ure
usi ng t he 6Un61i|ciﬂl§ﬁ%ighsprenglﬁglfact ]K eh th sb%ldeu.s Q?gﬂ Fh Sd ng Habo tbcitjlt EI g%f(s:tertl ficate

stored in tHE TGy 4 TCGWSPH‘Q‘?%%%%'" P e pE é?f’“'r“edélpasc'y |’6"r[1“r§"§”
accepts reduest s eeialid Ty BE P HE dut hori zations to the database, so | ong as
t hose r %queSt S aﬁ’tﬁ réacﬂxj ;lsb @J{ﬁlghy Vﬂeé%lesatopqegr pﬁrﬁ:g!lrsrtteﬁft %mt aosectlchean(pﬂnk REiEs. the3 3
NETPAGE PEN. SECUR e \g Eagd,, netpage pen is assigned a unique identifier at
time of mafufact V\‘)n is stored in read-only nenory 2rf in the pen and
in the netpage rélgm@pfatere@n’sBenwerrnec@batih@aselﬁlity?héic}peqaesFﬂDw@elivetsm“qUe*Fry

i denti fi es opRRNyRRARONpréfdiere VE tyea BEes Ve IMART KagesAr Whet IDAgemiean sie ahmizé ow' a
nunber of n@;cﬂagﬁlmﬁk&inﬂtb@d’eﬁmred@.ﬂderauaﬂf (i.end: BWer 1@ iion okﬂ@Weater&onﬁtdsﬁibﬁr of pens. A
pen comunicates with a printer via a radio frequency signal whenever it is
wi thin Wange of et Pt BresdeTREEs s og e i Tiar ’l’éa’“FSéij (St &) they
regul arly ewdtiosmgéins sy e deayrsrial e /et thgEase Hermeteath Sdp g drgy el ink io
t he pri nt ervhettehie Idiligpidh adnsist pfkn Blrapsitioa bnvyangstioe Aisreypprencks ersfierigd koraheagajorsopr i at e
sessi on KkeYocalipbygiedual i Nk is never transmitted in the clear. A pen stores a
session key for every printer it knows, indexe an

printer stores a SEYEEHE RES PGPy yYery ‘h&r?adeifﬁtB(Yﬂg’Rpef‘fr?ﬂaeg&?chBﬁ"cbf%r | D.
Both hale aWegpgernimtor phird Bresrerdguec-tapatt t5 ot rdesyroidease™and wil |
forget a sessi oNn eV @i SRS Q&R R bubined 58 & cRRSInSngitch NAKE S & Bpdhy iVNIEN A
pen comes Vw\e {ly qu 9{5‘9}?@1 ert’erere &Erésmt@qhe uszrh—gwewg rahe gghggténngnec'; comg§&lQon%('1devmet her

t hey know ead don't know each other) then the printer
det er ni nes W mai‘cmsa“?"tsenim%s'"svﬁnﬁuﬁ uéscesd to know the pen. This night be, for
exanpl e, because the pen belongs to a user who is registered to use the
printer. if2Zhe prieriiesLlopazaveayd TakgTNeNnow t he pen but doesn't, then it
initiate¥® the autToreetenabzatigesf the ediérialtconmt digeily pifeetrtimddyerising doftent breauspadieritingris | sn' t
meant t o kngwaly hged peiploit hdraiarial donteStira@e®ls, (i ckdmplt, lremqoeaikely to@ppkagim ora@l sectiontnt | | t he
pen i s pl acdnddmhavaGd@ hgddiveal Eobkihs to @tadveribbrGdid thekefd tol tle pibithet) i@ tn@Sab il @ attract

regi strati qg;g,pJ"QJ;segugegw,thme;@tdggg;ngOS WO 01103014 PCTI AU00100763 -32 In
addition to its public ID, the pen contains a secret key-exchange key. The
key- exchange key Efieivegdepsing soiiediade pis §f i est frappernicn Hedy f4remosa Fer

dat abas€d at ratiquiresersifes, praitresfette od pasticluimdepigand eqgient tsatided it bhlecalpepmueipgrisnits its
pen I D to tdeonpent netwegraphscadammwﬂmemS@w p@@m@maﬁtwll@h@yﬁpeﬂngb@nﬁo t he net page

regi stration server. ‘[ g ner.at.e Sessian ke Jhe c@gl nter and
ews ublisher stmost Flm Itabl pro chs adver 151 ‘'space am lmcn Fla enmy etermin
pen to use, and SERTPE nt e It al so

transnits a °€8’b§?"°bfg°‘tgﬁ‘€'°§"é°éa§e ‘E’fﬁ‘zﬂ{’é‘ﬁi '°8“Fﬁf‘}pyf)i”"’€ﬂ‘hW"f’%’a’fhﬁse“f)'é %a'?éﬁi}"aﬁ&change
key. The prmt'etingt ores the session key internally, indexed by the pen ID,

and tr agy mts t hQn tﬁ‘JLGEa%IQ}s&d th§r§t§a§! ]ancakog Yervt:rQonIpm thP: Qoxxm]_nﬁﬂtﬂ%sn%lguegga the
sessi on key u{)llca iofi’s sa@alblc %é?}emsmg space @nc!a pp %m%ﬂ%ﬁ&lnmt? Jccot}h [n: pﬁlm&t nggograp%c }o%ﬁﬁ pen can

:jgg?;;? n? Lg %ggog Q Baﬁersw% the il$ %f‘ ﬁaélh nr]ca?Cf Cfn% ecllt{orh eaB'l reavseh sta é/lgr(’lsmwc@é{'non and eaahvri:a(Eé))clr'I SS | ;an
unr egi st er ei"EBNi s fi rst registered) it is of limted use unt| | it is
| inked to a user . Am;raﬁgmtﬁ BtFckdib) b netpble sy M BRGNS thPRM ik sadd hoybe akideOMPehet O be

used t 035 €QUES fra AN satle] hecel it DELRAGGardSiEthereRIILoRGR bf £Fh: S5t Rl r@VaifeOr M8, tO
register a new user to which the new pen is automatically linked, or to add

a new pen to an &wisAmpinge paeidveniigsiofem byslisn Yeins Broriogs o fegstehrdertisrh i

publ i c- key iedgina pidér0 pegds @c@uis @cevihg treoaddni@meat 9b e fadyeriva nceotco rrgtlirreseningsthd n t he
pen. 3.4 SEidhkon 6MVENTES: odlaesernet page system supports the delivery of
secure docunents such as tickets and coupons. The netpage printer includes
a facility to print watermarks, but will only do so on request from

publ i shers who are suitably authorized. The publisher indicates its
authority to print watermarks in its certificate, which the printer is able
to authenticate. The "watermark"” printing process uses an alternative
dither matrix in specified "watermark” regions of the page. Back-to-back
pages contain mrror-inmage watermark regi ons which coincide when printed.
The dither matrices used in odd and even pages' watermark regions are

de5| gned to pr oduce an i nt erfer ence ef Fect when the regions are vi ewed
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Secure docunents are typically generated as part of e-comrerce .
ttansactions. They can therefore include the user's photograph whi ¢# MESWU3
captured when the user registered 6ionmetric infornmation with the netpage
rcgisttation server, as described in Section 2. Wen presented with a
secure net page docunent, the recipient can verify its authenticity by
requesting yhoyshatus in the usual way. The unique | D opcasesdsee docunent
is only valid for the lifetinme of the.gocunent, and secure docunent |Ds are
al | ocated non-contiguously to prevent their prediction by opportunistic

forgers. A secur ehed,%gtm?sn& a8 dofeliGidld 0 MnkBedtecBAR ddhfed FENE hnORBEN Wh bifnebUi | £ -1 N

f eedback Onur\c’hesfnéflhg‘é&era?s&me%LsH[aﬁeof&x&dérHsRESBEcE easy poi nt-of present ation
docunent vé Ication. Cearl neither the watermark nor the user's

phot ograph are seﬁpuseeaermvhatmcraryﬂpctc@gmoaph|h@dlsieamset.wa“Theyetpgp RyplicgioBretveds, @r ovi de a

si gni fi cantavedasl aghe@ortcd peosiSeltablirarfiyOsogiedoimge GNoth R@erGIPCLINERBraptiesr The buBs@bchion,

mr ticular |d%agg4§§.g§3ema%e&msa laﬁtztﬁ% TR Rakes pﬁ@é/ctsdéﬁ&m@-far paud@l@a(i defM@BlavRfingSECUri ty
ere it is to Hz;:lly c%:tu%ta!iv lsmgl(%ten %\ i he dyemlslmwgatol 2 tal l%ragﬁJpéngﬁ of 3.5

NON- REPUDI A Ier%k)‘ﬁ[evenu 1% spers np ya!ﬁg; the ané %ro t?e%tgirbreréuse oli’lmp}regtgrgfgcxef?oy olu?ggga%n q"ﬁe 2003 WO

delivered r evc S ato acts as an in ermt%la etwcen ada emsers and ubpsﬁr S ds may l 3 tl}é same a]dvemsement

011 03014 - I EPEHFFEYN “6F NEFPage’p ers. tHeréfofe 1 npossi bl e
for recipi eht¥PEBFEBLdi ate del i very PCTI AUOOlOO763 E- cormerce payment s
made threough the 1$y8k8Bing BB adJaSEhitA@Ebade PubRRGH darbEl mdls corleLihad bSfceindiiORSi bl e f or
t he payee thb]lga\(T:bp'U‘Q!h %#counﬁﬁgmmubgmmggSPMk ch'Alcx ﬂhll;gﬁﬁm .
ELECTRONI C TR@)ET g; ogt\lon betwee) advems%rs ?u%énglﬁgglggre§a%§ I‘.ngg[!]ol}éh%rg %e &rl?eﬁfed$$n§olflﬁe nerﬁL ectronic

Transacti on been
devel Op ed bvt d&s rs e aua)mat% aup;{?rt %r tl?ese n?otla:zg QHTFné a.:ppox %r auto; dnated Xctxoné %f ada msm s an d
this isr efsPa@cQ“é?Ha“i’“ﬁs rertiflarly el ﬁ'i“‘rfﬂl‘hbﬁi‘:‘m‘ %W@Wentsﬁﬂ‘d‘ﬁe“iﬁe i é‘“°§V§f '&?ﬁ"l s
i ndepen%ntS"%#Sftah@hlﬁwm‘*“mad‘a@%wrlt s being used. In SET, cardhol ders and

mer chants regi st gy mcsnlamﬁas GEY, tgl,ta‘mtdctﬁctas‘gmgmctm; at'ncved@adadan.g%msnsaw@sldsw h

certificates_contai C ficate
aut hor | t y @?}P C ad servcr rHOI‘TﬁgDOIHIFI]ggyr éa ;Pt'ﬂllglerrregords lshgai.ra%ﬁlqlélmeﬁ on gy]’§evt\t net%age pﬁb |£ahon servgr d | ssuer

as appr Opl’l tenerﬁaae p\u/bel?,atll iserevg sout cach Lhanee;sona %C(é ulglg: g af ]Ialcosnthe eeleflaatla%vemeseme tsh t he
acqui rer asﬁ°5f9fﬂ"‘6aﬁ°raij§i‘“’é Cardhol ders and nerchants store their respective
private signature keys securely on their conputers. During the paynent
process20t hesse cesdrPhdrcat es are used to nutual ly authenticate a merchant
and cardhol der, and to authenticate them both to the paynent gateway. 15
SET has not23/et lindematigeiEittriedd Wi del y, partly because cardhol der mai nt enance
of keys and cert iTh eeandigtidn of geyh &id iy epeblifgiprsdialias epnge . esstriene pfi yar-esifiebiefns  whi ch
mai nt ai n cainferoindendigeys and certificates on a server and give the

car dhol der accessublvclauzgnc{lism %gsnvxord have nmet with sone success. 4.2 SET
PAYMENTS I n the hé page sys‘f emthe netpage registration server acts as a
proxy f2F the netpagevessassvichrs e. the cardhol der) in SET paynent
transactions. The netpage system uses bionmetrics to authenticate the user
and aut horize SE‘i""‘bcé E‘Ents. Because the systemis pen-based, the bionetric
used i s the user pssenfitn préifcesS| gnature consi sting of time-varying pen
position and pressure. A fin print bionetric can also be used by

desi gni ng a fi ngéPfr iR CaHS ‘°a‘?°h158p‘ s (o - e L Wﬂ)fig*ﬁ““é{?"‘”éf”'h‘f‘fﬁfﬁﬂ?" 'tost. The
type of bi o‘PPE*t“’F"FW‘*lﬂ%ﬁ"‘@ffwgypuﬁ‘ﬁaf'@éﬂfvsf the capture of the bionettic, not the

aut horiggtion as msaau%mgtm&rngeve&ovaxs@mmaéer I Rgs bila buber éne@ae&sq‘ .pﬁad Aol € to

rmke SET paé{chrr%nt lIIFSCrS mteresti.ﬁr tEe pg'poseac:?makm% recommenec.latlons AR\OL‘gHEGI’C are EEI‘ICWS to mamtafmeng afsm%lpage

reglstratlon earrple
a bank) vx/ne‘t"@b"faﬁvé“iﬁri'“&%‘t’ f"i’°&°”d8"é¥l°f épaﬁ'ﬁ‘ pﬁ ‘8&"" A fHe '%’?iné"hyt'l e REiee user® s
identity i s™apaiPpFR@gecoTiigachuBisEter o skl R ATTOT O EHP KTer $1 Efo8 of sioririprpthe

regi strat i orreaticalontee yetiein thhsed] subseriberdiediflyrgnd publisatipng and p yblicalidn s likely eopvansto pstint ogr aph

i s al so3%pt iis esera kdiaporgigeiitieriveeaionn et of ty kedvel of ftrapdyet 1 @ o elsewhfr SolBkrfivorauriehol der
registrati oqacxupmrem%&alkosﬂaiasmyehedmramdepmineuoﬁ esaul ti ng pri vat e Si gnat ure key
and certificate arc stored in the d % base. card
information is al¥6esrdy B FE PhE HetrSa §Hé° °|9‘38|‘ ‘§]‘fpp°éi“i“'6bﬁ“ 'éﬂ?ﬂf’y enough

i nf or mat i on™t"d Ayt mHEne frg ‘iff’égéf”g‘s'ga“ﬁ’rsﬁ‘iy in any SET paynent transaction. Wen
the user eventually supplies the bionetric to conplete a paynent, for

exanpl e by signing a netpage order form the printer securely transmts the
order information, the pen ID and the bionetric data to the netpage



regi stration server. The server verifies the bionetric with respect to the
user identified by the pen ID, and fromthen on 35 acts as the user's @Qw
in conpleting the SET paynent transaction. 4.3 M CRO PAYMENTS The ne‘t?) 5 03
system i ncludes a nmechani smfor mcro-paynents, to allow the user to be
conveni ently charged ~ a OE~: ~~ WD 01103014 PCTI AUOO/ 00763 -34 for
printing | owg@@sdeiddocunents on demand and for copyi ng cegyhi@habresiocunents,
and possibly also to allow the user taqQype reinbursed for expenses incurred
in printing advertising material. The Iatter depends on the | evel of

subsi dy al ready megeytktldﬁgfetegestun@du}é%gsg for & Jattl@ndldag rcfll@\ggcélglglra& nfalggmed
e-comerce), a network account is estabC‘ i shed whi ch aggregat es

m cr o- paynent ts. 5 °The user receives a statement on a regul ar basis, and can
settl e any out st andbagaicdeieridpaicano ee ucslmnghcetteherhsﬁsandasrcdetqnaywerﬁrtzarmchani sm
The net wor Kofa@&:Rity Hiiescogarsb@infenaliaRg dde0r baie) gh £Gaiiel 814 IibEE, ipplesioNtd k@ 5: f Or

peri odi cgl squalmegehvamwc}das@,&geagat,,la&rey%gse be presented to the user in the
formof individual statenents. 4.4 TRANSACTI ONS Wen a user requests a

net page in a par ticct¥sarersaipFioea icwp retr BRmation bredvapisak Purats Bhinfaatight e t o
enbed a usemgpadiby hgeddmarsgediain o HEhejanente faucpiafgr@ationSules €ng the Pettargetripu t

t hr ough t hempager e Semberegi@chcidd vl e lierszZParreactoicon | D, and the application is
e D L e b P Br PR A bl o St SEe S Ut When
appl i cagﬁon"eﬁﬁéf"g‘ﬂ%“ 1”P’l°émﬂ'§“é’f' thes e AT &Y e e *’P?hmt’“d“ Beraph P 4 foff ext. A
typi cal exafspaoy H‘IW‘HTS'\/”e%‘b"&EIdi h@“ia‘tké‘f*rﬁf PriggH dropierenp p Pt téatspaiabﬂndp?ége to
the ~ 5 usemblseien rt ual "shopping cart”. To protect the user's privacy,

hOV\BVEf t he u nl qéa ué’ér%@({mal IQRUQIQTIZC uml’a’ n?zbgr t%rmtcgtwg %%%80§[¥lagr rengpalllow an.I;] ﬁ.}nber I V\A ged

teg.Sla|p)F/)| I C?f, Ieﬁl)sgsto use lt:Eehc{xjueser has asmglf zfylﬁtgnnter at 6 igh %ré)gg\fubg%atgrs arag \I"ereryblfﬁe aE“fS'IeI nge
regi st rggl offhilg é“\g“v@r‘"e"i%?f‘@%“& dﬂ"?éﬁ‘%‘f’ & 'ﬁ"é’”ﬁlﬁ”gm‘fffhgbﬂ‘ﬁﬂé‘“‘?"’é‘l“éﬁeéeﬁg KB Hef ween a
user and an“apibiistere pgriespitarize RTPRLIES uge' dafault prinyergAs publishsr deds papiacofd e i ofjtay e 24.
Whenever t hesrtigpse printgrc but \ngidede ssolges fthy e whep ritkis teguggeThe wert iy livebe "drsiggeds & dvad "
attribute, tdhsisuast paiges Pagde B8 \LBvin@8diSer o Aghofepage W BgheStitea iy Ber ver to
transl ate thﬁm@ﬁ"&@ﬁ—lhtat‘e@.ﬂes&Hﬂ{allstiatﬁaﬁn.ln%s sh for s operhiig et her with the pen | D 61,
into an Ilas ID 65. The alias 1D is then submtted to the hyperlink's
appl i caPon. The YpbP FEAFEE HheriPaliRwn $7aPerubirdPhit P%‘ﬁ““f"h%‘ﬁ"ééf’”di/ ali as
ID, and is &ﬁ?f@edmm? et Py @infgrptheuspaleluf pristergThia puthoripapdn ean peatvpkestat v timbky (e

know edge ofser{ B usglmaptiat sevediepprt §0t, Yut ofen it fr@ifirsesingle ufeh & 2 Sy Shughanzelltaer a paticytt ai ns an
i ndependent prmerzlic'hiﬁaitmnattrecoamda:pbfiw&trepesi gnhature key for each of a user's 25
appli cati ons, to ,ﬁl tt9.S Epjllcatl n trartli actions on behal f of the
user usi,pg only ?l castulscoﬁ’ cgaﬁ)ee'cf?"‘ BESTAE MU P BUSFIEPIEEO% t em i n
rout i ng rof‘fU‘E’t‘”“B NSESgEIPC) "hyperlink" activations, the system records
a favorite appli cawviQim@NsoPahs dimdks & Pé Msa%smct;metpag@ynniaumg wRf papt Qduct

types. Each,applohcak Ln%&emﬁ,@m;o@; ?Qbwontvéaw@ﬂpnmmtaeqmst@tpagppm?ev' der, and the
system mai ntains an account on behalf of each application provider, to

allow it to creditheemnte gedictn cplkre oplekslf picheprintef pypvider| fiegded tohmisiong lan fiomgaad c.  An
appl i cat i onthpyeorubldeEens giau ol de @oviput birntg B1h i@hmepe linkigiel ideaibing SesDS Gttirdogd hesc:oNt ent .
The sysBEM Ecemee ebEmibsios, abiSkxEactSn k. If Ihé G 8 SihedbPthduQE Bdn Viusd: 13 Bk F&/ 1l bed
publication, as well as the expected frequency of publication. 5

COVMUNI CATI ONS  PREPEEGES=A"E6E t°€fH’u?%P Wi j° P PR B B dbiB 1f fis Cahesdpstler ed
exchange of 9E%S 8 ¢e sreqig REerpPhle Feptict deails 815} icludipfonarre tdfeiad hriqne pmbesngiobd | es such
as pens, pr Pritreagest@ndudiggnrivaey dslivery dnd fogglzation sertings; @f nuglerf oFf HedriqreatsGtiodogeining
cooper at i vehyusitameliee sigiguers! § Meeprim 1Y k0 A hawdwtithg mdel 810 @ton@itedag ity Bite tenEach
prot 0CoBSi S and AT kR EEboddty s2VV@Yh wOiEh c@onBREHIGRER caflle agE.aM 1 N whi ch the

hori zontal dinensjon is used to represent nessage flow and the verti cal

di mensi on is used" t%6"Y &P SEEHE TR RECHT BAEFLT frgrer AR S¥ ARl YY" a
rectangl e cBREA® PG OHY foygrfech ernterspraificagsuit fsysedipperurpplaty eiere-fepig pnd eredlisupeted to

repr esent i ntye ussrieectjvitifs e thaypenteg The pskyés bidled q atrapular B3eivter mgoutsim@ingdebivielagery. ent ity 7 a
0EC zo03 WO 01! 03/9954 optio Q‘alll;' 4,:',?&999#99%& user %QC!OF)’ 823, allowing other users to locate and direct e-mail



The page server uses the pen 1D 61 to obtain the corresponding user |ID 60
fromthe registration server 11, and then allocates a globally uni que§ DEC 7003
hyperlink request ID 52 and builds a hyperlink request 934. The hyperlink
request class diagramis shown in Figure 41. The hyperlink request records
the 1Ds of the requesting user and printer, and identifies the clicked
hyperlink | psiagses 862. The page server then sends its eofaB®ioyes | D 53,
the hyperlink request ID, 'rJ and the.bd.nk ID to the application. The
application produces a response docunent according to application-specific

| ogi ¢, and @p{ahdis, a docunent 1D 51 froman ID server 12. It then sends the
document to t e page server | (b responsible for the document S newy

al l ocated I D, glet her with the requesting page server's ID and the

hyper | i nk rét]ues NTEESENTREE [¥bnd page server sends the hyperlink request 1D
and application Iqb“teﬁag"t't’t‘é‘“f‘“i" PR “{PRYE B Ve Pieg olstst & P°F??§‘Z°8B‘P'Faé§’|8'bhdl ng
user | D andsppideeen D §2 mFRE e gAY ErsE Py reretts "uHe rkequest if the
hyper|link r eepresttheldigialesopitr ed or is for a di fferent appl i catl on. The second

page server al | Ocﬁi vcmg%%hlo@n%ectl c§nb?‘£t§e@ed@n 1I<p 151 hnos dua?pagehe new y
al | ocated pa toits

own dat abas gtgun the s Cfcufm and };nT a% IagoE)t alaom%? ﬁxglons ihls edéom sz ct{npgntp to ztrtemptt (hco %catc r‘\oselst I ng
printer. 15“°TH’é°"H§Pﬂé??"l"f‘ﬁ@"i“?f@t”&ﬁé’é“‘"hﬂ i "ﬁf‘?F [‘J”(ﬁ"éa' ?E“WE&W“H‘Q‘F&F“‘?‘P&%?‘&Ct| on ID
55, in whi cpf2eesldeappen dp-i-yourlipelpgserder ver i ncl udes the transaction IDin the
nessage 1gent to tRE RRRLLGAB Yor thd Bl Sncinl QWS LDGc ARk 3hANs dPi€st abl i sh a
transacti onsgeamgm}agousagsm&%lgs for the hyperlink activation. |If the hyperlink
requires a user e. its "alias required" attribute is set, then the
first page serverThsetcsecdsoichdifzite sepeior of 2 2@iIhe seingdontofpditolipy/qomant rust e nsratappd i cation
| D 64 to thee kg hs toherbd, 0 ausrtd/ ke chdly bcevOlid e Msta@Dkctign Wiget pretedae. THE @¢tionl si2
correspondi PBgerdd cah, Réveoredd mdtddd Blbbierapd oGetine, R widd sigrdBand db)--Efy ke spondi ng to the
application ID and the user ID It includes the alias IDin the nessage
sent to gppl i omt '5»9 éRMaI | owi ng the application to establish a
user - Spe I fl con ument Is la% outytps ncoclecptkre 1gtnt d\l/S Eutlon and §stst§t§o|ez\al\g on th -I; aNG
RECOCN T1 ON PROTOCE ™y e OKB BRI B HEY page" Wi TR®4 net page
pen, the pehe“”(?’bm'runl cates the stroke to the near est 25 net page printer. The
stroke identifi esmt hfhupagencpndhadmptieRepfiont N BoR@AGEpecildtEa gl Rt Eaibhrar ds t he
pen I D 61 ‘n%ﬁthMarQIi)ét\ﬂgnerrulup!le[aseﬁzodmgnhehe m“omlatﬁpcoﬁsﬂtdofs}'re le@yoqu{enhatrep t he

age Seer uhthoflob Bt Rl VAN veyl5, BAGE BEEY: ) 0305 Ly h8.Bage description

5 dentl page I D det er m nes I nput elenent’'s zone 58,
i f any, the st rok!etext phice post@ fully-fordasiuprrirangsertetio thy Bxle@ilaMirkup bypaudee @M RPRte | S a
text field 8dBsbletshieshepagheias GISVEXSLRPRR WS e bdi@! Strhie@li@mattiay itdbpenddn®ot thefrigied d' S

di gi tal i nkinoAhithete ert ispagis@ chhiahfin thi@ ts bailg brivided by théi@ou AReexi@bject daruint @dekiaed | €l d,
the page seiMgk. srdsnt dEmaRethsihibd, AdEhediddhyREMEN G 5§ §iR kigaph Bl
registration server | | for i nterpretatl on. The registration server

i dentifi%@s the usdi magOPERERETR B T It B° FHE2OWenreany cursessd s fogrgied srghic
accumul at ed otiretrrders p 3 gragpic imSedlatile VBRPCrvbjes (SNEewr et t he strokes as handwitten
text. Once it hasngeyrawﬁtet bt 0% o1 LOKES ke rk e qu]tt kG AR LALL QS er ver

returns the t r rver appends the
Lext Lo 35 PHE T'eUP UATETar Tt W ey P g o i R le RSP BTl O
PROTOCOL As &ffiF ™ FHE> M POt e et fomRieeds o2 et B e gRE% i nt er sects is a
signatumg field 880, the page server |0 appends the stroke to the signature
field s digital ink. ~ a OEC zoa3 WO 01/03014 PCTI AU0O0/ 00763 -37 After a
period of i hzpedi-09tRage ipvqutpbieets;one of the signature field, the page server
sends the penthjoutol]and tAwebyeendi Nng Streekes t @ the regi stration server 11
for verificptioseet 11 also sends the digkediebiesti on | D 64 associated with the
form of whi % he ﬂi@iﬁ@%ﬁelmt+crd ifsoait—as{wel | as the formID 56 and

t he current [cdaica comb®ibt 01 the form The reqgistration server identifies

t he user cofrespondiGephicadiett®e pen HRd uses the user's dynami c signature
bionetric 880 velde¥Phe 3 strgkes—as—the{user's signature. Once it has
verified the signat Dh@na ehebebd@mi ST paLIxeN server uses the application ID 4
and user | DH@®riko i demtify the usert's applicatli on-specific private
signature key. It then uses the key to generate a digiial signature of the
formdata, and returns the digital signature to the requesting page server.
The page server assigns the digital signature to the signature field and
sets the associated formis status to frozen. The digital signature includes
the alias ID 65 of the corresponding user. This allows a single formto
capture 10 multiple users' signatures. 5.5 FORM SUBM SSI ON PROTOCOL




A preferred enbodi nent of a form subm ssion protocol is shown in Fi gure 43.
For m subni ssion occurs via a formhyperlink activation. It thus folll8of 206k
protocol defined in Section 5.2, with sone formspecific additions. 15 In
the case of a form hyperlink, the hyperlink activation nessage sent by the
page server 10 to the application 71 also contains the formID 56 and the
current dat syccranieent of the form If the form contai ns aoyacs@omss ure
fields, then the application verifies.-gach one by extracting the alias ID
65 associated with the correspondl ng digital signature and obtaining the
correspondiing certi ggeatefromthereygrstration server 11. 6 NETPAGE PEN
DESCRI PTI 20 6.1 E’EMaﬁdE(Dl—Md\ll CS Referring tojFigures 8 and 9, the pen,
general ly j:%‘l gnat eflPBy_reference pueral—L0Ll, includes a housing 102 in

f

the form of| a p|aStZ%§m%UU|U|ug hay-ng—wat+s—403 defining an interior space
104 for Bibringlk [ NonpEN_conponent 3. _The pen top 105 is in operation
rotatably nmounted at one end 106 of the housing 102. A sem -transparent
cover 107 is secured to the opposite end 108 of the housing 102. The cover

107 is al so,pf mMydlpedoRkashbl cs, and is formed fromsem 25 transparent
material in order, el Gor hiSsedbd Bhcich Rstblufind RSl Bl Sn ¥ nerfaldGecksi D MOUNT €4
within the C(?Héch' ﬂge:l'n cﬁt’lsslﬂgedﬁgnér% harl:d(%z?c!s{olgllrclﬂ %érsa main part 109 whi ch

substantial 'y 'surroun e en ousi ng 102 and a projecting
portion 910 whi chheroptegtesrubiatde ifreadyng te Hierbpri the npagetpubll@@n sedalifchssvitvind hi N a
corr espondi g orsk @tpagd b lerkr02, BB EueilIfortedaieraga@izst igstalcd) So@int, irh@cihotigialag 102. A radi o

antenna 112 is nst ecgconl?etalaned Eprgzepsubs ts ?the shargd ce(t)elhttand crgaleslalol \Mht h!fn h
housi ng 102. Screw THr 8FdE 758 hdi 1 & MR TE cover

107 are arr %i‘ﬁ"(jé%f ey g é?f'ei‘s'i? gpecific H\‘é"t’ a*l“h ‘eh’dmﬁf’fé'tfé““'ﬂsbfha"i‘eﬁd"f‘ ERdThigrya shared

cor r espondi fgErseet bnabet fipue B &V 15 POl efpintseis laxeyrle v wes'eprintg 4ia fhaeppraprrtyvaabl e t o

enabl e 19k s@e, end Wby be Roietphtiaes exarenite, mulidasts the Fnedradnieng onalie Spkricied chalmels. sBvreseivint@ | S a
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whi ch forms %ﬁ’c‘ét{"n p(gr]: caE Q: devg%gﬁpwwl;ltﬁ%u% gfeég%gc on ve 91%1 fallP o su;gon cas om@"%pr-elgg tIOI I’lf rared

(IR) layer page contains coded netpa at a density of
about si x percuml""r‘ﬁfh catlEach tag encodes the page ID, tag D) and control bits,
and the data cont @aty neher @aedierta® gor khS usghe PrRbgabiesk seut in B ehyplogtHhi€dedseZ ky s@ipy and
stored i38 t Bevid QRIMESS6H.1E Gual SHRYConlink REUITR VRGN GERIAY usihD D veRRHISHERn,

back-t o- bac%fomgﬁaddcmggéem}r whef16 isHRL, &&%@Qn Rl My in2QLNERONL T Ol I ers 760. Each
print engine controller stores the conpressed page inmage in its | ocal

menory, and starts the page expansi on and printing pipeline. Page expansion
and printind®is pYPEFUHEEY because it is i mpractical to store an entire
114MB bi - | evel cM? STRIEHHGE THEGE T P HHEAS R ered7elishyse fomg R ERGr eSS NTROLLER
The page expansion and printing pipeline of the print engine controller 760
consists of a high speed IEEE | 394 serial interface 659, a standard JPEG
decoder 763) a standard Group 4 Fax decoder 764, a custom

hal ft oner/conpositor unit 765) a customtag encoder 766, a |line

| oader/fotmattcr unit 7G/7, and a custominterface 76B to the MenjetT"
pri nt head 350.



The print engine controller 360 operates in a double buffered manner. \Wile
one page is |loaded into DRAM 15 769 via the high speed serial int e&ﬂé&:éﬂﬂﬂ
659, the previously | oaded page is read from DRAM 769 and passed t hrough
the print engine controller pipeline. Once the page has finished printing,

t he page just |loaded is printed while another page is | oaded. The first

st age of t f s:ll i ne expands (at 763) the JPEG conpresgqdwpimane CMYK

| ayer, expan S o?at 7b4) the Goup 4 Fax-conpressed bi-level black |ayer)
and renders (at 766) the bi-|I eveI nct pege tag | ayer according to the tag 20
format defined in section 1.2 call in parallel ~Second stage dithers
(at 765) tﬁgh'védd’ﬁ Brie™ WK™ ﬁ“a;%/éerf and 'trgofﬁpo%i ¢ 8! s ,;[JEQ_}%S) the bi-level black
| ayer over the r esdintriengmdat mdahe@bh EhM, #smred mS‘errenre@M imepsptble i thelpeseel
CMYK+1R dotwghakad. i s buffered and formatted (at 767) for printing on the
Menj ctT" printhead 350 via a set of line buffers. Mdst of these line
buffers are storgLECTiRoN tc e 0 fhoshi p DRAM The final stage prints the six
channel s of® bi- | &Velr dot aata fl ncluding fixative) to the MenjetT"

printhead 330 vi g4 Qe LRbnirRaadndpesr face 768. 25 Wien several print engine
controllers 760 areqeraaée&tenruas B S OBloctroSibEsa @ ($EM) sRrertlid Bk X SEmeORlhodirat i on,

t hey are SX\QV%Q een !!egcgged \éy gas@rcaihﬁlg gga ls oQﬁxzeﬁyaﬁl&d %Jwgeglaclards7;|9 this Q}Lﬂ%te@ QQhepr i nt

engi ne 760, se|ec L,n 771, generates t he
line sync YRR PG ‘t’?""}t}teﬁsemms”ﬁ"ge e"gml°{1ﬁ§°e°ﬁzﬁ°°um em'%) ‘engi ne conttoller 7Q0

contai ns a | ow speel, @ineiee6iatferchinLredis@r wis Y REITE0 RiBIH ghd trk Bsuplagre ce@ifig@asnsi on and
renderifig Qbrﬂﬁiné & pubm@tfajurg kHS'sl g cehilt@e RMdriFvEIBRE cadfler fe@stralion dodiss Sipaeedser i al

bus 773, anguercag %r%ﬂ!ﬂé Ln@ gcnﬁeb ?m§r§ta@ﬂp§{smm tie%ﬁssmtﬁ %5acqu§e7 @ appt'oﬂ'tatg hﬁrdh&de‘s'and ver si ons
of the net PRSPl ,ﬁtspmtvbﬁwatewmmr terttsecmgr RES.orRAGH Dpritrttp@mappmteet L&l pages

per mnute a Al et mendo¥ 1N 3. Jine rate
of 8.8 kHz cer%ﬁcajfgabuse tamutu%hauih nncatc azmerct&tétﬁrglc%aﬁcélpbggtohe rt]ce Béxgbet\(pp}lg tyrgrt, the two
print engi 88 ach prints 45 Letter pages per mnute along the short

di mensi{1B of the spagend B tedn ‘adopted Ghdvly, Bly Becube RRINGIATE hinGlancd & ks ddznifcdi@se | i ne
rates are W@Js,teremutdarsaam t38m QPG Hich Guaifidi CALHBIRE YeysOhia deriRardVBIT @l and o thent head,
which in the dhglue £ pglaa%gswgrgz%%gnw%%%géss30 kHz. S COPYRI GHT MANAGEMENT Ench
document 836 and content object 840 may be described by one or nore
resource descrl ptions 842. Resource descriptions $42 use the Dublin Core
met adat a el4ent SEERANEMSbl in Core Metadata Initiative, Dublin Core ~ a
0EC z003 WO 01/ 03012 RETHAICONHIN FEF1onpgveNst 4 it aomc aypesn s Sethe cagholds on | | |
Rej er ene De¥Epiprirgrsiothe contents of which are herein incorporated by
crossreference), ML s, SESIGREH ufBub@hl kil t%ttﬁm.gt' BEAYELL.AL £LeGl roni ¢

r esour Ces |mfl1)l|73I pthe lomc ICrTL‘IECE 1S C user S anln St a HSls ?t MG~V en on \/\§ TESSUre. rl.sor t I um
(VBC) Resou} &6 1Lt P Bl 0N " Er Anewor K Vor 1"a Wae Vé‘b Cohsorti um

Met adar a ActFEI '§}°m§f'°é “élﬁ"eﬁ't“d PYfrEnITEd fie ’t" "56’ "“Wﬁ P H“h&“r“‘ea' PErErh ™ RESY por at ed
by Cross- r fOFEs Ly ales fraaplofthe digmeie et it oA e WEht i fy rights hol ders

920. Thgs net page 15ysd fNiCRe Bk lQRRLSEE Alrhelts & LAREE-Re uERRWhdrdMn hERiSed F OM
users 800 tr9glst;at,oqi9e}v§r 11%9{ SLQJ iPa cgﬁgrem&muﬁ ! e§m9£tbmk w‘l:lgeq}}{:ltnolgplt ca &&5&2&%: The

Lg;?ugg gg e%gmle Pm Otgc user s 1 erany Is venged q'énbmmea-tc I caﬁ%’ed anr}étgglgn the regs’rrfxtlon datal ase %uﬁedfto et page
docurnent , ‘Pfe““dbtfiﬂ'ﬁe‘?ﬁ “S§ 5*3'@%“*’*5'«% r‘t?é’rmutért B LTS 'htt‘)‘ﬁ’é ti“‘t ?Eﬁga“t‘“ﬂdé'
docunent ' s 'PEFEHUPEES HESEFTEFRT g Bey Rt kY G EeEITgT 8 Forihig e ettt The
docurmend0 anwer's vagnee oot iedaptation jisfalseteed, givife te h@aqsaegeratserevermt@etfernmnne@ 2 et

copyri ght fz@«eSpnay'eanmyaabheetrantadnen it instructs the user Sr egl stration

SEr ver t 0 dEbI t t‘{%ﬁn ﬂltésl.ls%rehetmua f@g(ﬁe h?(')%gtr%lilonctom %te a Bﬁ%ﬁmt or C%BHP C b? stgmn%tpry ?ght f ee

and then credits ive
copyri ght Pﬁ@*“mCENﬁfugﬁﬁmnTﬁE“ﬁfggéﬁ?mWﬁﬁeﬁfT “ﬂﬁ%“ﬂ@@h“ﬁé&%??%@ﬁ with
reference twessaiqyrEtel S ERTSUICRBTIT VErtiPen (s e ipiicd petesipmile e Goraber &y nat i ve
ermbodi Nt sacts dskheyecr exroxy it ompieing fre FEpegppreeiiot ed by those skilled in the

rel evant fields that a nunber of other enbodinents) differing fromthose
speci fical | y; desqidibipdweni || al so fall within the spirit and scope of the
present inventi Ofme nfageQfsieh iRibey a mektanisiMitde hicrBRyhNEIR BiRY QO fo BAbnvdny dndipient i on i's
not intended to be limted to the specific enbodinents described in the
present specification, including docunents incorporated by cross-reference
as appropriate. 'The scope of the invention is only limted by the attached
claims. 20 ~ a OoEC zoo3 -- . Received 27 August 20d 1 NPAO15 N CULl1MS 1.
A method of collecting a copyright fee relating to a docunent when a user
obtains, via first coded data di sposed on a first surface, a second copy of
t he docunent, the first coded data being indicative of an identity of a
region of the first surface end of a plurality of reference points of the
region, the nethod including, in a conputer 5 system the steps of



recording at | east one copyright ownership relating to at | east one portion
of the docunent; receiving, froma sensing device, indicating data 1g pEg ,yud
i ndi cative of both the identity of the region and a position of the sensi ng
device relative to the region, the sensing device, when placed in en
operative position relative to the first surface, generating the indicating
data based g, B gat partially on sensing at |east sone gépidvgedrsy st coded
data in the V|C|n|ty of tlx positiong.identifying, fibmthe indicating
data, the docunent and a request for the second copy; providing the second

c Opy tot he us ?rg low- cc;esttdgcl;rrgc]ntpgn QQna I;]n% fopcqwg r!orgyhglivt dEcﬁ%mI gansIle gso %tallotv(;hg%gr toO ne

copyri ght omﬁm‘ d o opnt  assoc oM th he user
ina first SFB0RE S FV?JWF? ﬁ?? ef%%’ mtmﬁ?‘#“ depeEong” °ﬁf‘g né We % of claim

1, |nclud|ﬁ§“#ﬁ@mfFfrUter step of credltlng at |east one owner account
associ ated W th thg mRlselr@asd or QRBmERR Wivlo BbouRWELRHIShEM whicH ofbrefreSREOAFheraMOUNT
derived é I ?ﬁl&s chﬁe?P%fethm lfegfglg' basf;3 'andIangenlm$ Jatggdl&fdebf;!)amcmml\g t}QEtang\aLd%Aymntz)

i ncl udi ng Jrther step o prlntlng t he second copy. t 4. The nethod of
claim 3, mhere I'n the second copy is printed onto at | east one second
surface, at | eastrheonmagorsatoth segoMehds i feases shavviptingfess @C Bridicayoehdd wald talsp

i ndi cative d@kwee jrecbetittd theyserG thetrdiof dlOGhET®REens. 2~ S. The net hod of claim4
which includes retaining a retrievable record of the second copy, at |east

one of the gpcu NSAmsthe second copy being retrievabl e using at (cast
some of 44 he seagg%

th r The
S otbod 1gne >SS ap%méh‘&ra pﬁc%?bﬁ comﬁmesa%&%g.sgb% f&gg?gn d ccded

cn a uSe rc UEQS
data are prP¥ifs ‘H"%U’Bg{ Se{rﬂ tf’eeﬁ“le SV\Z{;eq‘ﬁﬂ " "éh'é“(’fh %T §ee oy '52‘ 988%1”?'? SRErh arty one
of the prec@ﬂﬁﬁ@“@ﬂﬁYﬁ%m“PHHVUHFW@“f%@“?WVFHéP”%teps ol : receiving, from
the sensing devi Gfen ibptl @R thriugiharhed whidd hinG derlspéGricQbweh) th PRiRkidntnkist QE md 185 UsEr,

the sensi ng, d&Vi&s egta@m Al i Qexalmgsem.lv; %d,ﬂgam frorfe NBe-dritl@RLhof ¥ fcnlgme fromthe

identit dagg.w : ser .agcount . 30 ¢ e had n >
preced| %g Cli 2 r'f.ukll sv\ﬁplg rt op tctt%e p ¢y, hg_\n er,m:eeugqugu 9;60%1 totpe erp(%

of a
first copy 16fot 11\Hléed (H)C? hc oﬁs |s§ to pfeheét dlﬂsrfnhzg%can govxdrer(sjgog eas%y cf)rﬁlatm%)m cpend 1Iy hg cl ai ns
wher ei n the“%Bﬂ@ﬁ“HﬁT%@Fs substantial ly |nV|S|bIe to an average unalded
hunman eye. 35 10.mdnes¥s tefiibibDler® Hsba® Bhifkhs 3 HOPYI ARbnsfiLRwELh Aled RPaf 0 A
document Wh:$ ca@ou Ué?ﬁmqula@'&d’]ﬁ% B é“w@x nI f'lg[lé 54 %Qeeeﬁthﬁh@u%@ %gﬁﬂ-taig!:d Wﬁé tth U — 18
DEC 200 re Sereg cfgn%q %c ne@aggpﬁl%e seavcr ags tg'e netpage rtﬁlSlTat 01‘1 server Fo%'angate I’R aSSOCIa Ed apghc%on

surface
i ndi cati ve ‘81‘64 ﬁ‘“‘irﬁ‘g‘ﬁ%/?ef‘&?"bf“‘°é" *‘P“éﬁﬁfjﬁ“e&'r"s Y ﬁ‘émf‘i"'f"%“f"°§‘Eu‘l"?”é?§‘é“"§‘ﬁﬁ‘°

plurality of refemewﬁempewmﬁﬁmﬁémmemnﬁgwmﬂmaUMQm&Mﬂte&aakmehﬁdk&ge a
dat zt Xi se f QbmkieGAKHkdeior he@BSlicRHSrac @RYr i ght ownership relating to at

| east one portion of the docunent; a receiver for receiving, tioma sensing
devi ce, |nd|cat|ﬁ@°ﬁﬁFd“?ﬁﬁW%%ﬁlW%Wﬁ@“Bﬁfﬁ“?ﬁemwﬁeﬁFWtVyd¥e?hé“ﬂ@@ion and a
posi ti 085 of epplisons e eligy igsia epplicetien mersdetiats ionpenalf G the wpreusipgeogly @matm#emfs lmitrg  devi ce,

when. pl aced in e nl'(iggs? tlilqasg'slel\{ rogtgé gdllcptgr cEd?JU%) h\ﬁ%rh;koactgvpg s, the Eyﬁegn re%tycrs E évglsgé

ggﬂgr S]E I ?ﬁegp? watlon on ehal?tft eugpr oranynum %rﬁféroductg?eme?;t O]E)a[ he pOSI ?Pof]enz_lnggaat | east

processi ng neans,a&hﬁmpmoceeeanhmaamsmhﬁmmgmamnﬁmgur@duh&mmndmmnhfy, from
the i ndi cat td@rpktabirovilen @ GO LM RMInd &BHGhe Froviad EidGld @ feestihe second copy;

e sygt

30 An application provider can be a publisher of periodical subscribed content. The system records the user’s

willingness to receive the subscribed publication, as well as the expected frequency of publication.

5 COMMUNICATIONS PROTOCOLS
A communications protocol defines an ordered exchange of messages between entities. In the netpage system,

entities such as pens, printers and servers utilise a set of defined protocols to cooperatively handle user interaction with

35 the netpage system.

Each protocol is illustrated by way of a sequence diagram in which the horizomal dimension is used to
represent message flow and the vertical dimension is used to represent time. Each entity is represented by a rectangie

containing the name of the entity and a vertical column representing the lifeline of the entity. During the time an entity



provi de the second copy to the user; determ ne the copyright fee tomthe at
| east one copyright ownership; and debit a user account esstxXiated gggcthiiihe
user in a first anmount derived fromthe~copyTlght fee. 1 1. The system of
el al m 10, wherein the processing nmeans is further configured to credit at

| eas) one ~ ~J owner account associated with Itte at | east one copyright
owner shi p i QpyRsepnd anount derived Gomthe coprtight fegaudedersInNe system
of claim10 or claiml1 I, further inclyging a printer for printing the
second copy. 13. The system of claim 12, wherein the second copy is printed

onto at | eag&sts %@ﬁfelﬁgiggm assal“hgsﬁe@ﬁrﬁDm%E thé Mfértem%?actﬁ'@{hglif&i%qg%% §lalﬁoful§eqﬁe havi ng
second COdegecdusae'tta rlmgzgl c%r?‘ ltdelre\éﬁereqj]:) no? :r:]rea!e gred@sgc!yteé{itie(s)flifeltnQearc dege?awymetrlgo' asls46h as-l;rI:I e system
of claim 13 Whi chﬁpl nci udes retaining a retri eva I'é“Fecord oC the ‘second
copy, et | ed4YHHREPHEPH" PREHocument end the second copy being retrievabl e
using at | east sone of the coded data of the at Fast one second surface.

15. The syst.em of sugicartion DeBvegYProloei m 14, wherein the second copy and the
second t §dcd dat aA afedpmntofiheads asutogtia iditea brbtyeol sishawnl it Remedus| y. | ti. Tlte
system of any one, of cl ai 1O t 5, Wherein . the ocessin ns is
further configur e’dgigeo?"m%ﬁgﬁ'seeréfé'?y\/sgb,“%?rmoan’%crf"ﬁcé’ pé%‘ﬁa%(i"'nEQCE(ﬂsér\ficdtém g?{g? \f?/ﬁld a"t he

recei ver, i GEFEPY "EALE FHEE CUETY @mBP Q™ MHSHE %blff‘sng g5 gy B SPFTRE" sensi ng
devi ce cont &Yy RGP HECPHERET {gPmaatiuresdhiervidd gt faPy ety §1 fr et Hecdiclent i ty
data, the uswestsvgoedreht. 17. The system of any one of clains 10 to 16,

wher ei n4phe first i C b St Blaind & entRSE 1o Oy BeubichdeSih an «®f xt he
uher ei n ¢ S 15T HUhIRAG G R it Blund S0 hen RS o Oy Bl wmGORY O LD

L1 system of any one |ains. 10 to 17 wherei
Gt s subQFAMPCEl Pymhriie iy s St d s Bt Rl el B Sl S 20
SHED | PEAI Afe3e SpPmept@ Py Aosrgl A 1 RRHIREE O PR AD Re pserioer's alias 1D 63, andthe relevant
) Ay_- A Au @_ _semf Nlt}g&stA)(m:n?] W: Iﬁ{gv}hﬂr‘cssage using its private signature key.
. AS. AR A@ AUyI— aﬁsAcA@ Mpﬁaﬁglﬁ‘ﬁﬁu lﬁflo o@taiMm'ﬁ\RreAgatiAmémer%eAfrr@mcﬁgy
. AsU. ASHQNPﬁ%]éLojM & LA, 5P Al ,9391,&%1;@?1@@@41 eadd GaleALGA) Gablgal cal cRa]

c<a] cal] ca] ??8]"%% t‘]g)gal "%Lﬁ%ﬁa cal cal ca] cal cal caUl ca] ca
cajc

vJqg 7} xrngb ca a car]scanaca] caU] ca] caU] ca] caU] ca] caU] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cajre aplicsi¢ns aftio@kRica the prfeca@jecaverifyyt eskdedignature. The page scrver’s request
1#5#<#I#{ v qkfia [eMd el drealiciad eplidiea e hicab ea] waalecidhi@abbalptakdca) ca] ca] cal] cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! J#LH# $1Py${ $$$$$WXES k'wW "' ' Z
)) +--r. . /111 600* 12GBEETTVACT HUT Ae LTI fEPE RUE B E LT Bpecatt e Eai€ a] ca] caU
] ca] caUje®a] el Be]codlfe eriatic'siptudst pecedviat eulicesgrbpreairedupemite ik life .
*111p2r222&4y445 ﬁéen ﬁﬁﬁﬁﬁal%@%ﬁ%l@;ﬁge 1Ds to the application for future reference.

<X<g===A>N>zupkfa\ W] ca] ca] ca] ca] ca] ca] caT ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal] ca] cal] ca] etdiccrlicetia] ealjscaiedd bfthe dorured werfegd INS@sse sslagegariters via the

@ FFHI MVMVIVING@rt @@, sERIREDIH@NCYSE (he) Qeridhid\subsets of the shared objects on the previously selected multicast channels.

_~yt o] e ZU| eatlgaaahGaj€alsaie apaadcakaainma)sea f-aad kalfad eapcakdscrad cal] ca] c

kkU ZI dI'mmmnan] . 4blsSiel sal saleal&aksakd.sal cal call cal ca] ca] ca ca] caU] ca
U cal] ca WV] ca] ca] ca] ca] caU] ca] ca] ca] ca] cal] cal] caU] cal] ca] ca

pgsssss2sl uwzZyeygypyuyyzx{{{{{| ~~c?} xsni d_ZUj e] ] ca] ca] ca] ca] ca] ca] ca] cal] ca
] ca] caU] ca] &&U)] cal'CERvAreaTd 't?]"?f%‘ULca] cal] ca] ca] ca] cal] ca] cal] cal] c

aU] C a] C a] ca A preferred embodiment of a hyperlink activation protocel is shown in Figure 42.

?L(P14TW e7S{ “bh={gl ga\ 0¥ ed b vend de6d enhCR] carhiedmealcahcridcabgeal cal ca
] ca] ca] ol calgabeablicalfalhealeahaal 6al.cal alEalLALGRIER 61 of the pen from
NSqt *-{-!{vqlgb )gesclien%rg ca] ca] ca] ca] ca] caJ cal| ca] ca] cal cal calﬁ cal] ca] cal]
cal ca] cay cgf%ahca a‘%(li'a] cal] ca] caU] ca] caU] ca] cal] ca

W go({VvFI] G ~yt 0] &nepridicrabddhiga}ici|Dtafhe ajwodi jddrai « ty reh fecva U aaadfjzahe gaddbutar page

al] ca] cal] cap aafnealr&aag ateatk Gal ead €addke n} eajie atdcealilh eaddhdat. aa] e} Ga

QZK. YOP{ vyl ghlAMche @] falGale s al s@lcad falaah cal makeal cal ca] ca] ca] ca] ca] ca]
ca] ca] calelcca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca! DI XI' | XpN_n) nQ} xsni d*Yl gb] XU ]]c
aU] ca] calPca] ca] caffe aefse] el e deseriiion] idealjfeddy herpas ) sediehraies) wis) iemaicleaPiéal cal ca]
CaU] CaU] Ca] Ga‘]’ ﬁﬁai[ﬂn!; a} (ljg]h'gsaf'l. Gumibx/8e rgevggiZinput element is a hyperlink element 844, the page server then

$} xr mhc™ Yl gbbexidint hsoeadet afpizapcia)ce aldlioad calsialhaaic ak cabrajcajveapdet efrajecal] ca] ¢
a] ca] cal] calafpadiGskecradifiz@ne application 71.



aU ca] ca]ca]calcalca pO@[[j< '

@} xsnid_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] caj ca] gakeay]ma
] ca] cay] ca] ca] cal] ca] ca] cal ca] callca]cal @!" ", "2":"<"g"Vv"| " ####,
$?7$2335d%4 ) Q -1111122~yt oi d*XSi d] caU] cal] ca] caU] ca] ca] ca] ca]ca] ca] ca]ca] ca
Ul ca] cal] ca] cMa] cal] ca] cal] ca] cal] cal] cal] ca] cal] ca] cal] ca] ca] ca] ca

237:: L<Z<<P? AbAABBRCk Ct CBEEEFG2 GGGGCH

['1|w mhc/Yi ‘a’@ﬁaﬁ]@a] ca] ca] ca] ca] ca] ca] ga] ca] cal] ca] ca] caﬁmm 0m] caU] ca] ca]
ca] calU] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca

| gkt fgg@tggi;u DS TR LA LA 08, by abes Y geblg) oo ol ca

aU] ca] ca] dej tpa]seé] béla u| u&uahyperlmk request ID 52 and builds™a hyperlink Teques 934 e hyperlmk request

* Y. abBlri digktmdsahoe i ﬁ'gPYF HinPy AL DREE Foersrtied R Poveqities Ve d]EYT ¢%] ca] ca] ca
] ca] caU] ca]icafic atfidelbiretik traire 4j2ch] raspodboaicaieaied] Balctaliinjea]Bal] cal ca]
Cc a] Cc aU] C‘E&] Ca&itl&ﬂnk ID to the application.

& 2O W<WAWPW AYid] c
e S s S
W C' {j DpzupRFEMR H]feT edvfera]? c'a%‘%a‘]‘déﬁ] €y E:<‘3'ai‘] ang&a ‘i’i Eﬂfﬂ] A1 eatfesical ca] cau

] ca] ca] caU]redd]ieu] Patbfeayit 43 T oene #]'E aU2edy batpleguest ID.
ame% M val gb] W diglL0.eal.calcal & alkc;aJes@@]amapcaLﬂ 16 Bke Atk padnkal £ RaV] ca] cau
] Ca] Ca] ] C@%Iw&ausgl EIEn nterq'%) &a‘l]hc g‘ egsq e?e 591 eh rhnk request has exp, red or
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The digital signature includes the alias ID 65 of the corresponding user. This allows a single form to capture

10 multiple users’ signatures.

5.5 FORM SuBMissION PRoTOCOL
A preferred embodiment of a form submission protocol is shown in Figure 43.

Form submission occurs via a form hyperlink activation. It thus foliows the protocol defined in Section 5.2,

with some form-specific additions.

15 In the case of a form hyperlink, the hyperlink activation message sent by the page server 10 to the application
71 also contains the form [D 56 and the current data content of the form. If the form contains any signature fields, then the
application verifies each one by extracting the alias ID 65 associated with the corresponding digital signature and

obtaining the corresponding certificate from the registration server 11.

6 NETPAGE PEN DESCRIPTION

20 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 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
1o the opposite end 108 of the housing 102. The cover 107 is also of moulded plastics, and is formed from semi-
25 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 projecting portion 110
which projects back from the main part 109 and fits within a corresponding slot 111 formed in the walls 103 of the
housing 102. A radio antenna 112 is mounted behind the projecting portion 110, within the housing 102. Screw threads
113 surrounding an aperture 113A on the cover 107 are arranged to receive a metal end piece 114, including

30 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

35 cartridge nib 119 or the stylus nib 121 can be brought forward through open end 122 of the metal end piece 114, by
rotation of the pen top 105. Respective slider blocks 123 and 124 are mounted to the ink cartridge 118 and stylus 120,
respectively. A rotatable cam barrel 125 is secured to the pen top 105 in operation and arranged to rotate therewith. The

cam barrel 125 includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam followers 127 and

128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam barrel 125, the slider
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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
35 illustrating in more detail the architecture of the controller chip 134. Figure 10 also shows representations of 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 enables the exchange of data
between components of the controller chip 134. Flash memory 147 and a 512 KB DRAM 148 are also included. An
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time to produce an instantaneous velocity and position.

Since the starting position of the stroke is not known, only relative positions within a stroke are calculated.
Although position integration accumulates errors in the sensed acceleration, accelerometers typically have high resolution,

35 and the time duration of a stroke, over which errors accumulate, is short.

7 NETPAGE PRINTER DESCRIPTION

7.4 PRINTER MECHANICS
The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figure 11. It prints netpages on
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supply hose 641 from the ink cartridge 627. This axle 679 connects to a glue wheel, which absorbs adhesive by capillary

wheel asschly 6% consists of a partially hollow axle 679 with a rotating coupling for the glue

30 action through radial holes. A molded housing 682 surrounds the glue wheel, with an opening at the front. Pivoting side
moldings and sprung outer doors are attached to the metal bracket and hinge out sideways when the rest of the assembly
673 is thrust forward. This action exposes the glue wheel through the front of the molded housing 682. Tension springs

close the assembly and effectively cap the glue wheel during periods of inactivity.

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

7.2 PRINTER CONTROLLER ARCHITECTURE
The netpage printer controller consists of a controlling processor 750, a factory-installed or field-installed
network interface module 625, a radio transceiver (transceiver controller 753, baseband circuit 754, RF circuit 755, and

RF resonators and inductors 756), dual raster image processor (RIP) DSPs 757, duplexed print engine controllers 760a
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25 The radio transceiver 753 communicates in the unlicensed 900MHz band normally used by cordless
telephones, or altematively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band, and uses frequency

hopping and collision detection to provide interference-free communication.

The printer controller optionally incorporates an Infrared Data Association (IrDA) interface for receiving data
“squirted” from devices such as netpage cameras. In an alternative embodiment, the printer uses the IrDA interface for

30 short-range communication with suitably configured netpage pens.

7.21 RASTERIZATION AND PRINTING
Once the main processor 750 has received and verified the document’s page layouts and page objects, it runs

the appropriate RIP software on the DSPs 757,

The DSPs 757 rasterize each page description and compress the rasterized page image. The main processor
35 stores each compressed page image in memory. The simplest way to load-balance multiple DSPs is to let each DSP
rasterize a separate page. The DSPs can always be kept busy sincc an arbitrary number of rasterized pages can, in general,

be stored in memory. This strategy only leads to potentially poor DSP utilization when rasterizing short documents.

Watermark regions in the page description are rasterized to a contone-resolution bi-level bitmap which is
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25 When several print engine controllers 760 are used in unison, such as in a duplexed configuration, they are

‘.:O

synchronized via a shared line sync signal 770. Only one print engine 760, selected via the external master/slave pin 771,

generates the line sync signal 770 onto the shared line.

The print engine controller 760 contains a low-speed processor 772 for synchronizing the page expansion and

rendering pipeline, configuring the printhead 350 via a low-speed serial bus 773, and controlling the stepper motors 675,

30 ¢76.

In the 8!4” 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 printer,
the two print engines each prints 45 Letter pages per minute along the short dimension of the page (8'4™), giving a line
rate of 10.2 kHz. These line rates are well within the operating frequency of the Memjet™ printhead, which in the current

35 design exceeds 30 kHz.

8 COPYRIGHT MANAGEMENT
Each document 836 and content object 840 may be described by one or more resource descriptions 842.

Resource descriptions 842 use the Dublin Core metadata element set (Dublin Core Metadata Initiative, Dublin Core
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determining the copyright fee from the at least one copyright ownership; and
debiting a user account associated with the user in a first amount derived from the copyright fee.

15 2. The method of claim 1, including the further step of crediting at least one owner account associated

with the at least one copyright ownership in a second amount decived from the copyright fee.
3. The method of claim | or claim 2, including the further step of prix:ting the second copy.

4, The method of claim 3, wherein the second copy is printed onto at least one second surface, at lcast

one said second surface having second coded data indicative of an identity of the document.

20 s. The method of claim 4 which includes retaining a retrievable record of the second copy, at least one
of the document and the second copy being retrievable using at Icast some of the second coded data of the at least one

second surface,

6. The method of claim 4 or claim 5, wherein the second copy and the sccond coded data are printed

substantially simultancously,
25 7. The method of any onc of the preceding claims, including the further steps of:

receiving, from the sensing device, {dentity date indicative of an identity of the user, the sensing device
containing the identity data; and

identifying, from the identity data, the user account.

30 8. The method of any onc of the preceding clalms, wherein the Girst surface carries at least part of &
first copy of the document.

9, The method of any one of the preceding claims wherein the coded data is substantially invisible to an

average unaided human eye.

35 10. A system for collecting a copyright fec rclating to a document when a user obtains, via first coded
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data disposed on a first surface, a second copy of the document, the first coded data being indicative of an identity of a

region of the first surface and of a plurality of reference _points of the reglon, the syster including:
a database for recording at least one copyright ownership relating to at lcast one portion of the document;

a recelver for receiving, from a sensing device, indicating data indicative of both the identity of the region
5 and a position of the sensing device relative to the region, the sensing device, when placed in an opcra_.ti_yc position

relative to the first surface, generating the indicating data bused at least partially on sensing at least some of the first

coded data in the vicinity of the position; and
a processing means;
the processing means being configured to:
10 l:lcmify, from the indicating data, the document and a request for the second copy;
provide the second copy to the user;
determine the copyright fee from the at least one copyright ownership; and
debit a user account associated with the user in a first amount derived from the'gopwight fee.

11.  The system of claim 10, wherein the processing means is further configured to credit at least one

16 owner account associated with the at least one copyright ownership in a second umount derived from the copyright fee.
12, The system of claim 10 or claim 1, further including a printer for Erinting the second copy.

13.  The system of claim 12, wherein the second copy is printed onto at least one second surface. at least

one said second surface having second coded data indicative of an identlty of the document.

14.  The system of claim 13 which includes retaining a retrievable record of the second copy, at least one
20  of the document and the second copy being retrievable using at least some of the coded data of the at least one second

surface,

15.  The system of claim 13 or claim 14, wherein the second copy and the second coded data arc printed
substantially simultaneously.

16.  The system of any one of claims 10 to 15, wherein the processing means is further configured to:

25 receive, from the sensing device and via the receiver, identity data indicative of an identity of the user, the

sensing device containing the identity data; and
identify, using the identity data, the user account,

17.  The system of any' one of ¢laims 10 to 16, wherein the first surface carries at least part of a first copy

of the document.

30 18, The system of any one of claims 10 to 17 wherein the coded data is substantially invisible to an

average unaided human eye.
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