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SUMVARY COF | NVENTION I n accordance with the invention, there is provided a
nmet hod ofPAcbel i veri ng a newspaper or nagazine, including: formatting
information of the newspaper err nmagazine in a conputer system _--- the
information including at |east one user interactive el enent which enables a
user to |nd|caé$ a request for furth®- information relating to contents of
t he newspaper ingbjisstiondsolhys diskil@ b &/H,Qs SI a sensi ng
25 devi oagwhupagmsv@ﬂ@@,;p@‘g‘&&{, fff t&gtat '}frmau ngg{} AtU\ Wality 3s t he
conput eryg &feo @Q’g% i nti n(g e i Nt ﬁ"‘é\‘t" '@"m?"nmcmwmcw th
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t he corrp stem Perficulaty, dﬂﬁt’@bﬂﬁéﬂhemw& inglon pPipef teihgrefieytive fall§
furt "{ij’ﬁf"&‘is' ¥ PaYrbright and shasp intagbienelightor i al content. Al ternatively, “the fut her

| nf oPmat i on re&eaﬂmurmmwﬁumymom fj{m)mv)%l, wglf&-'pﬂigd'ﬁ@d uded in the
1 CS

fornatted&nm&ehqah lenogr ap SFWSPRpTetnd ab| )
) 08 8 Duled %@@%WGW&W%PWPWWWIWMQWW of

t he ne a2|ne I nc
t he newsp gr or %mhﬁdnmmm«mrmsmmMemmmeroaaa,lma@mm and
wher ei n‘T'ﬁ'gm‘M%%th'ﬁdesmnﬂammwmt.th systen) indicating
data fromthe sensing device regarding .the identity of the newspaper err
magazi ne and of a. position of the sensing device relative to the newspaper
or magazine ;in order to identify the newspaper or magazi ne and det.erm ne
when the sensing device is used to interact with the el enment. The net hod
may further include receiving, in the 35 conmputer system novenent data
regardi ng novenent of the sensing device relative to the newspaper or
magazi ne, with the sensing device preferably sensing device sensing its
novenent relative to the newspaper or magazi ne using the coded data, and
identifying the response is the conputer: systemfromthe novenent being at
| east partially within a zone associated with the interactive el enent )
Preferably, the sensing device includes an identification code specific to
a particular user sad the nmethod O includes nonitoring use of the sensing
device in the conputer system The nmethod may further include printing the
newspaper or nagazi ne on demand and preferably printing the formatted
information on a surface of a surface-defining structure and) at the sane
time, printing the coded data on the surface with the coded data preferably
bei ng substantially invisible in the visible spectrum r wo 00n2233

PGT/ AUOO/ 00522 -3Preferably, the nethod includes retaining a retrievable
record of the printed newspaper or magazi ne) the newspaper or magazi ne
being retrievable using the identity data as contained in the coded data.
Preferably, s plurality of newspapers or magazi nes may be distributed using
a mxture of nmulticast and pointcast comruni cations protocols. 5 In the
event the newpaper or nmagazine is printed on nultiple pages, the nethod may
al so include binding the pages. In another aspect) there is provided a
system for delivering newspaper or nmagazi ne, including: a conputer system
with a publication server adapted to select and format information of a
newspaper or a printer far printing the information so as to produce the
newspaper or nmgazine) with at |east one interactive elenent to enable a
user to. indicate a request for further information relating to content of
t he newspaper or magazine; end a sensing device used to indicate the
request and adapted to transmt. data to the conputer system and the
publication server is preferably adapted to include at |east a portion of
the content as advertising material) with the 15 advertising materi al
preferably included with reference to user content preferences. The system
may further include an advertising server for providing the advertising
materiral to the publication serve and may al so further include a

regi stration server whiere denographic data of the user is stored for access
by the publication server, in order to allow the advertisi-ng material to be
denogr aphi cal | y targeted Preferably) t he newspaper or nmgazi ne incl udes
coded data including data indicative of the interactive 2~ el enent and

i dentifying data indicating the newspaper or nmmgazine and/or a particul ar
portion of the newspaper or magazi ne. The conput'er systemis preferably
adapted to receive novenent data regardi ng novenent of the sensing device
rel ative to the newspaper or magazine, and interpret said novenent of 't he
sensing device as it relates to said at |east one elenent. Mre
preferably, the-sensing device senses its own novenent relative to the
newspaper or nmgazi ne 25 using the coded data. The sensing device nmay
include an identification code specific to*a particular user and the
conputer systemis arranged to nonitor the use of the sensing device.
Preferably the sensing device includes a marking nib.



Preferably, the newspaper or magazine is printed on a surface of a
surface-defining structure and wherein the printer prints the newspaper or
nmagazi ne on demand and the printer is arranged to print the coded data at

t he sane g, printing the newspaper or magazi ne on a [f defining
structure, 5@-{22% he coded data preferably being substantii’#ﬁ‘ﬁ@???bl ein
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associ ated tag-sensing field-of view oRNeT Fi gure 9 i s a perspective
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DETAI LED DESCRI PTI ON OF PREFERRED AND OTHER EMBODI MENTS Note: MenjetTMis a
trade mark of Silverbrook Research Pty Ltd) Australia. In the preferred
enbodi ment, the invention is configured to work with the net page net wor ked
conput er wayedrems a detail ed overvi ew of which foll ows. y'u{ 0%“

appreci ated that not every inplementafion will necessarr I y Q dy all or
even nost of the specific details and extensions discussed below in
relation to thé”‘fi&glﬂdh%mlma)m@ﬁemsmd@ﬁwmndﬁéswbvedrmazmwhcnost
conpl et endwspaper ¢ magagickbeifg redi@ratkagidg theldentitidal a\dhaike@ fn@e eddaEN attenpting to
understand the L&Q Eh Rﬁ?:‘: ar ts and pspects of

t he present |n\f§%ﬁﬂg)r? l'h%r\ag?e brie su&r‘n‘:\&>= lﬂ% pre? BRSSP 'grun%tt(ﬁ‘fd t he
net page WW%?B%%muter interface in the formof a mapped
surfate, that ilssthe eyendhy niwpapbs os maghzive & pridiédein mulbiple priges She mxihod AYARGndde Bindigp Of
the surfaegesni ntained in a conputer 20 system The map references can be

ol cront at | on TG S Pt PEVIERATA BB BBHP=F by DAt i i bl y.

and defined in Wﬂm&h@mvemh%toydmﬂ fvwnappaubnsmiewwybrel ds

an unanbnsgands rrap reference, both within the map and anong different maps.

The qpnputer sy Al Amhedf O 8L 9 out -features. on.the napped
surface, . and, sgc | NT Or A t‘Eh?rq%n Can be fq‘f eve§ Sa?e"’d' on"“ﬁﬁm’r t‘@t&n&&@
suppl i ed TP {fgEblrer e indicatep roguest for fprthes rwtﬁmmmtmmﬁeemm i on
t hus retmdnd:an take the 25 formof actions which are initiated by the

conput er syst els@kind@2H@ ubed Windidde 10 Rt b addpid LATRANSE 1) mﬁg
|nteract|(g Wrththe ufa features. In its referre ar netpage
'1 pr d"%ﬂ"do'ﬁ

syst em r B r eSSt sLFRs ARIHEHO “?ft"@r“&'c’ﬁi‘“ﬁﬂ“ﬁﬂgﬂ‘t'j"‘ﬂ’ré’t‘
Thes ar?"ﬁ%ﬁ’é%ﬂ%&%ﬂ@mmwmm nted on ordinary paper
but whi ch vvork'rhd wmaenmrmw\aba saJ«nfrdar Gehedaap ggach.

pHoRlihgOfle bdverBiity
page, mhg!h,hh ai ded
eye. . e |nk H’go however %%&&Q&!{; EL %m ﬁ%aﬁ‘%‘?”feﬂ%&‘%by an
opti cal | SFFHYGF %@dvmmapwema@n t he
preferred for mhdealﬂv.rmmalmab iRjuderdoden ldsts Mtluding dita: ﬁ&gﬁve(:ommetmrfc{i‘}ec ked
Wi t (R0 heelpfit hidbBEHAE Gita indidaliip B deaplr P PR e RO VREHn pohe @tﬂbﬁm
preferences to a network server. In one errbodr ment, Text Witten fqharnd on
a net pageﬁs"' automatically recogni zed and converted to conmputer text in the
net page syst eﬁcmmmﬁmmwmwm%mmtmmmmmwmm

B ?- S aE & , m,\ AFinfterpRdd L hﬁ?‘h‘m*ﬁﬁlﬁm“” tw,st&gd .
e com*rerg,,gt secur el y aut hori iI1us rae in
Fi g pri nte ngﬁpag’éa’? 23 %‘r"epresen%(w'a |ﬁ’t°%t|’"§'§¥ m@ PP ¥an be
fill%ed |}'F‘“l§§}"f°f’|§dﬂ%er both physically, on the printed page, and

"el ectronicall mmmaimmwmmmmmmw%

system EW@MW@&@&&@G&Q& form containing .nanme. and address
fields and a s mh %tton. .Th.e age consists of graphrc data 2 printed
n

using visible i %d as a collection of tags 4 using
i nvisible ink M@%W@Wp%smww&mrmmm

net rtrﬁﬂgel theb:wt mudeamhe&.ﬂ.mnmwd (QbiPhe HnRFE e@(%pﬁd@ﬁemmﬂthelsﬂne
particu prififis Gle e an on

i nteractra&dsel ene%’% § 58 m%g'ﬁ el d“%?&tﬁ ' e exarrp e)'“g‘r"@ Y Rfiteow
the netp E’%'Pﬂﬂ‘t‘b B’er nterpret i nput vr & the netpage. The submit
button 6) for awmdmymm;mmsmmmﬁdﬁw

whi ch cogma_oaa{ .;eg,% "mf gpaphic 8. As
|IIL3§ratedis &%gl l%n‘g '“g'g @ae én 01) re erre or m of V\hrchrs
shown in FigureS g and & PBRF b Bk Sveft the

conj unct PP ¥ Fagazinrdaclydes e pluplityef poges601) as I nt ernet - connected printing
appliance for honme) office OsRIEPDBESCRIMIIEN OF DPRARMNGS S W rel ess and

conmuni cat es sé’m(mslegtdmiad-mmﬁetmg&wmwwﬂﬁnm%%mimm&wi 0
link 9. wﬂﬁgﬂamtbmé&mﬁﬂ £h ed formof which is shown is Figures
11 t4p 13%d descrr be&d}ﬁn rr%'rge d&%ar elow) is able to deliver)

peri odi ca'F‘fry 5t %Eﬁawm‘em@pava%mmmmmwt al ogs,

br ochur eﬁﬂ‘aﬁ%l"aﬁltw‘lpwm 9f @ dattaragting betwried & Brtpagviperh a quyRkel prifter ceneiphge 428 ety €nd 2

net pagesnetggtlapii@tiaa sger;sonal conputer) the netpage printer is an appliance
whi ch can be) for exanple) wall-nmounted adjacent to as area where the
morni ng news is~first consunmed, such as is a user's kitchen, near a
breakfast table} or near the household s point of departure for the day. It
al so cones in tabletop) desktop) portable and m niature versions. Netpages

printed at their point of consunption conbine the case-of-use of paper with
the tinmeli ness and |nteract|vrty of an |nteract|ve rredr um As shown |n
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PGI/ AUCQ' O0SZ2 version of the netpage pen includes fingerprint scanning)
verified in a simlar way by the netpage registration server. Although a
net page pai nter may deliver periodicals such as the nDrning newspaper

Wit hout We@e0/22ervention, it can be figured never to del i l}bp@g#?cr ted
junk mail. Inits preferred form it_gonly delivers perrodr ca

subscri ble_rd o; ot gerw*lse aut hori zed sources. In this respect, the netpage
printer AEREtPREt vy andprigtgrsfintefrorpeqted i B natbvitich | s vi si bl e to any
j unk mai Fwwmsewmhmmbaﬁe of W e ne@ige BIARE dnlib(e ASSipadNETPAGE SYSTEM

ARCHI TECHiE#ES ifaaah vie inBibg o r}gﬂ@}codﬁ ystemis described using a Unified
i agra

Model i ngg, cl ass A cl ass di agram consists of a set

of obj ect e iassg& conne")“tg T s teenhepay inGisnr A gad affeld of view of a

rel at on%‘ﬁ?ﬁﬁ%é“tﬁfm‘hﬁtf@@snm associ ati ons and generalizations. An
associ atmesqrnomﬂttsmgm L,?m%n p between objects, i.e.

bet ween gfind sisipalicd {Eé es., rn?\ﬂ?enera zatjion rel ates actual classes, .
and can Pe nderstood I n W&E&W?"%‘?thought of as the
set of a W&”WW“‘UPMWMFM& a generalization of class

B) then Mogpmm@l@mmwmaweﬁmaﬁ&ngwﬁgw%9support
secdrd- OF@&I’]]B‘QMQQIW@.W cl asses. Each class I's drawn as a
rectanglﬁé?k%&%ﬂ Emes f 'ass. It contains a list of the
attri but Q‘E’é’ﬂ"ﬂ‘mﬁ't’fﬁma’me by a horizontal |ine) and
a list ofsweiiaivp WmdfmeWsmmawfﬂmm%&;mﬁ; |i st

by a horRiguens &la dethilee view 6F telifk certrdgSing !9&, owever ,
oper at i qr;g,,.eaﬁemqg.ver nodel | ed. An assocr at| on | S H,me or 2 i ]’rﬂf"ﬁ?fng

t wo @asﬁs 4l tronaIIy | abel l ed at either end with the rrultrplrcrty of the
assoCl at 1 @f. mﬁmtme%M@H#@rtbnMMNemhlng@u)uwdncat es a
mul ti pl |mysmmmlqcummom@mﬁmmgﬁmﬁaﬁhsa& ﬁgg‘t‘kon'gl ly

| abel | edhd%&bcdnﬁvﬁamm 145 al so optironally | abeI I ed at elther end with

t he roI he aGort on Iass An open di anond i ndi cates an
aggr egat |'38"ﬁ %assocr attg%% W@H&%W&ma{u@m aggr egat or 20

end of tHigwreadis ewmremetv pfn@nglwaerpaﬁungaanahaswd&i, 0P BARAE the n Lt%g
(in thé farmof an

dr a®f aigaresioboilgl | i ne joining two classes, with an arrow

open trrpagqlg:l vmgvez ization end. Wien a class diagramis broken up
into multiple ST Arcw ol 3,gmall part.otan siepy af Memiet™ pristinecleméi®k i s shown with a

dashed erlm-r@uarMnmmmmwwmaﬂ&,aa%ﬁngt

vm-th-atﬁmb;tes—mky%ere—r—t—a—s-def—r—ned—zé—;é NETRAGES - Netfgaégggagl?gnt he.. ..

f oundat i Vf@gﬁga a . ne e netvvork is built They provide a paper-based

use? |nt er ace t p W RetPresHidt Memietit rindesdhi ve services. A netpage

con F B%ﬁg@“(cb#%mr surface region) invisibly tagged with

referen@mmmmbnmfdﬁwdmd.@hof t he page. The online page

descri pmgagzy,ﬁwtaw&g I’SE ently by a netpage page server. The page

30 descrj esgrr .bes e vr e layout and content of the page)

i ncl udi nﬁ% PReYpesdisgnm” 5 so describes the input el enents

as the m?#%#nqﬁummwmw nput fields. A netpage

al 1 30s mzmkmigsmaﬁﬁe“wahdoamgﬁm urface to be sinultaneously
age séstem

capt ur eg gl,“q‘igggﬁ the ti pl e net pages can share
g escr?g‘f’w 1 on. Tt/ dipgman t through ot herw se

t he sarrg
i déntic F‘Rbé bﬁﬂtﬂfsﬁﬁﬂgmmmwm‘d&umge i s"dassigned a uni que page
i dent i f Figwre 29Tvischenpaticrelew! db Rybeifk Sletchticlads @fagranP™ €CI Si ON t0 35 disti ngui sh a very

| ar ge nwm&fﬂgﬂ, !Eggg ref erence. tqg t age description is encoded
in §5pr5_.nt eﬂ ‘I,'he ta ent T ‘%wr']ﬁ'f' 'g’rﬁ‘g"ﬁ'@‘g‘page on which it appears;
and ther'é'gi/ i | &WH’EW description. The tag al so

i dent i fF’é‘S‘?zt”s‘@}mﬁpwd;fam:hadhbﬁn,page Characteristics of the tags are
descri biiguré 33 isiBdhéinabOdied of a dibt .are printed in inher ed- absor ptive ink
on any ich is |.nfrared Te Iectrve) such as ordinary . paper.

Near - i n§rar e&qg&\alﬁeyﬁengt ﬁ‘kl‘%‘“’f"ﬁ reializgtion clpsg dipaesgs, human eye but are easily
sensed > &3 pheatic iawof 4 chaskpex Srldvbsdiagiini;n an appropriate filter. Atag is
serfi®d Ww&s@amﬁmﬁg&rﬂammmm net page pen) .and the tag data is

transm ::ihedmsqs&g,ﬁugwgwg TI_L%,“ a_the nearest net page printer. The pen
tpage printer via a short-range r:

is vviregi%% g |catesvv|

WD 001 7 ﬁ%mﬁmﬂw% o link. Tags are sufficiently snall
and densely arranged that the pen can reliably imge at | east one tag even
on a single clidgk on the page. It is inportant that the pen the page ID and
position on every interaction with the page) since the interaction is
statel ess. Tags are error-correctably encoded to make thempartially

toI erant to surface darrage The net page page server rrar nt a| ns a unr que page

ey r M s T T v . .



region. Atag may al so contain flags which relate to the region as a whole
or to the tag. One or nore flag bits may) for exanple) signal a tag sing
device to prOV| de feedback indicative of a function associated with the

I mredi atg, f 15 the-tag) w thout the sensing device | refer to
a descri ptron o? the region. A net page pen may, for exarrppg*}ﬁqﬂplaﬁﬁzhate an
"active area" LED when is the zone of  a hyperlink. As will be nore clearly

expl ai nefigurBoine deafiedfloyshagtiofune wop ofthdfooklreofFigweat;h t ag contains an easily
recogni Zpighrd 39 alsdhaithlic vidwlo @vgmmamtglmm detection, and which
assi sts iz t he effect warp i nduced by the surface or by
t he sensf’%m%%ocessgg‘lﬁtv sfar 3?3% %‘%Me the entire page, and are
-suffici eﬁﬁ“l“y‘p hwwd&fsve#i?llamngﬂmt hat the pea can reliably image at
| eastd onagvtragmamamﬁm&osduiwyms&iais%ﬂﬂ the page. It is inportant that the

pen recowmt,MQQgJOR 5{)0%‘1‘”’?” aqpevery interaction with the page,

since the interaction Is st referred enbodi nent, the region
to which %%&‘P@F@P&“@dﬁm&wmﬂh re page, and the region ID

encoded Fmdﬁ@atsagmnmetwheﬂgfmmmmmus with the page mof the page on
whi ch thﬁg,wmamgﬁg&mloﬁm g%%k%gg;s, the. region to which a tag

r ef e§ gn bé an arbltraf subregl a page or other surface. For
exanp e) ge S%ﬁ“‘l‘,'?)‘?ﬂ'c?%“gmttﬂ"h BH¥e of an interactive elenment, is
whi ch case the re mmvr@&mmmn@sﬁsasﬁqummemmme el enent .

Table 1- Tag d&¥'% et SitpesbeopiRepeamh Ryitd avrgfia) D16F| agsTot al 120 Each
tag contains 120h¢3prefe:w&nbbdﬁm nmtnvaﬁmﬁm@&hlwwﬂhma&ﬁdn@&WTabl e

1. Assu a t | D
Ty, & dbKRIE BAAAck SIS ok 1 G @ pprliiic Sf‘vukggimghenlpr~egl el

suppegts ion s tQ 1024 square 1 nc c n be
rrappg%l co%ﬁgb‘ug?m?thﬁ?ﬂ%o ‘%ff'r‘r?“i‘ﬁ’d’df"b‘n a1} 1 the Psic pyRteR- oy si ng
abut t i ngth s iscdeserigd mpsmstTmlem@mmotredusgthenwﬂ Ibraiahmv\mfﬁ&ml(a HBa3Rkinp a

mllion wmmuinwmﬂé&%m@ﬂa dentified.
1.2.2 Tag Da g, dhe 12 b|t of ta ata ar e redu | y encoded
using a (I 5) &0 rﬁS‘r TR ?bﬁ %T‘ﬁ%“’? K SEmpuisE H‘Z‘lﬂ“ﬂrﬂt“§°‘m°“
consi st i FRFPY W!@W@WI@M@WGW@@M@)nW

al | o2@ upsténo 'Ecm‘mddmeﬁ Al & {ueried by Caall dpPr6rAl aing QOVE\\Dépehding -ufon thé sieSific
t ol er ant inRfem@a@ ahap ﬁfé&&n&?&%ﬁm%l%ﬁéﬁ% pﬁ&aﬁ&ﬁ'ﬁ.‘éﬁ:ﬁgmaﬁﬁ?bmax%m

synbol I%‘f e tegg ati1ally coherent vvay I'n
synbol s m?"ﬁ%"ﬁ%? U PP TRIESE RO Fbig the an ¢ WWW%%W Thi s
- ﬂmﬁmewu(fmeem tbc muuhintnphaeo:eqaabared:én;ﬂmd; acent

brts) damgm up% Q,L,gpeg) ton Wi BY absk. of
rsngxr n sr n theﬁrbﬁmﬁnﬁoo %‘Y'{;"t“ﬁ%mbom 7 2% ‘g"nTépéﬁUg%% %t'é'd’

1.2.3 Ph e The physical representation of the t ag, shown
in Figure 5) i m&u&mﬁumﬁn@é@?&m&uﬂ&tmrp&ﬂu&@oﬁmhmﬂﬁ:ﬂ&ﬂudﬁ&ﬁth,&h{s@sdat a

areas 18ThedNie phe EH&Q ghl gg s t he
net page “gmﬁo d%t ct the ta an fer 118r iﬁr’ee%‘r meas| onsi or P‘gﬁt’aﬁ?r on
rel atj veB'ie ??ﬁ?d’f‘ ‘gﬁf Jghict, s shstaptially,invisihls ta e ypaided fpman sye. Thy dak,
i ndi dubﬂ“ﬂd‘éwwmmdeWWQMMWWmmMem

r epr oduct i on, m&a&d&iﬁﬂm&hﬁdﬂé%&kﬂﬂﬁﬂﬂmm

ﬁrrninféfdt o re%m?&%&gﬁ&t "‘?’H&‘F |e;t .s_a ta vmth g dlarreter of aF&Jt 4

area" of dqpagsl CQENIz IWVF%“_ ,..:i_meaemmo@mmwewm

adj acent moagmwhmwﬁdwmwaemmmm @loting 8BdnilercOandabiitns o2 J -
The 8850 bdbedudy GnoiileX target structures. A detection: ring 15 allows the
sensing device to initially detect the tag. The ring is easy to detect
because it is Wﬁf‘?‘? I $RFigted netppee ] Sop repEEent Asiateractivs for vaich ¢ bafilied B iy ¥ i t S
aspect r bt bythrphysicalip on ﬂlesrﬁnteqmt:.hsd ‘efeftxaﬁtany”bﬁa Rensy@tih buece i@ tpel dnil @3 netfdp:

ori ent at ky@in A% Eankfis sdvs @¥Rg HBEY kel GadrRs LR Gl it (Bon AR gﬁmt e

I L a2h t.h to t f . th Th t
oy s SRRl ulaplp a“““ﬁg’ﬁ' aﬁt&oﬁ%ﬁtﬁdw%&?ﬁ%ﬁwé /e et s

17 o9 ont H@“ﬂ’é’ﬁ‘g‘ﬂ’rg‘wﬁ%’ #@“ronﬁepdmmm@r%wq%m@nmmmf&cme

per spect hmmmwme@w@m@m&mm&eat h&@ﬁel&lbﬁmﬁhﬂm|
POSi t i ONex@ifle) Qs dnsiinedelp tar
structures ar)e rledglndantI’yQLTar ge |rrpr ovéeénetth %ﬁ?ﬁhﬁrﬁr&‘&m * RO Eeh‘fshe
overall tag shape is ci rcuI ar. This supports, anongst ot her t hi ngs opti mal
tag packing on as irregular triangular grid. In conbination with the

circul ar det ect,l on ring, this nakes a circul ar-arrangenent of data bits
within the 20 tag optinmal. To nmaxinise its size each data bit is-

represent ed by a radr aI wedge |n the formof an area bounded by two radr aI




40 tag target structures are discarded. The size and centroid of each shape
Is also conmputed. Binary shape nonents 25 are then conputed (at 24) for
each shape, and these provide the basis for _ subsequently |ocating target
structur ral shape nonments are by their nature inv

posi ti onﬁ%a%ogﬁggn be easily made invariant of scale) aspe?{éﬁg{’?o@o%d
rotation. r: f.., wo oon22a3 -10 PCF/'AU00100522 The ring target structure
15 i s t hezofig Fwhich togrespends to thadpatiall cktaiit oftfig co aftdc®. t he advant age of being

ery well beha\(agdl.,mm 2 or i1 e
\altsp)ect ng‘ﬁé‘r_lgedl Zi n ?%{irgp%%%&%gr ITB.SI&SIS;FIQ ea?:éﬁﬁ&%&qs 8&%&%%1&)‘8”?0%‘1 its

second- of NOTEnt s P% A n; ouppeig M 595) T 3 Intemstyrmnsced gtjnting | f
t he per sMMWWNWWs%PgWWMmmWWDm@WWM and
r ot atd onshart-rahgd v liskr9. pr ovi de a useful approxi rratron of the perspective 5

transform The oSk Lucture 1 the ted . (at 28).
Mat chi ng oceelg3< pp yllrs’lé the rf:ang“?w{"ﬁ'or%a ﬁé?‘tg’éggﬁmg’ﬁ%@“%
nonents)d‘g‘ﬂ(ﬁd%PA‘t‘ﬁtﬁﬁdﬂw Fally g gn damand; mﬂkﬂmmmmand
second- ommmnwuwmwammﬁma UMGW|%W€¢

Note th Qare
POSS (fl 2& enc%glﬁho S g‘fﬁrthe axl s. W% e |s %%Pm&evﬁ’a’%
R R AL S ‘ﬁ‘g&r"m'é%'é awmaf"sqhﬂdmmtﬁﬁw%wha% yalso comes in

rotatronhﬂmmmmmwa@eﬂs after it has had the ring's
nor mal i zat i ons mumaimmmww@wmm biQper @it € EliRyide G PXT S
target's; m?’ e‘ﬁg‘* aLget’ s origi nal rotation provides a usefu

t ag

appr oxi mat1on o S rotation due to pen yaw 29. The four perspective
t ar get structurﬁég""l"rmaﬁé‘mt%éheln&msem 19& intagpsta méthi the goded3Btr on @puinledonsipigeitaads  Of

t hei 1d posmmindaes, vir ©shortngms radid 1ifkoss e m:ﬁdaw arncdm@mtas'aﬁtpha& me&ﬁ wmﬂ%uﬁﬁ to

t he ri NgywakdreR¥htSn er|n nd the
rotation_of e aﬁ%sﬁ%ﬂ%ﬁ@f&r oc e § %| I ng %l

nor nal i z°a°f’|°s8ﬂ'§°‘t “"H‘P&é‘“t @MW&%@W& are
nor mal i zed'ﬂtmm@mrwaamqssmpesmmeoﬁwmmxameasy to recognr ze) and t he
target gl 0Sest ThOnea Bysti lid bl Gkid@st) inbr® Bonteficdr FH k Iﬁ& 01 nal
centgepi ective .target to et

per sr?e)ct I \/ﬁe}{‘& %%omr@@"gwwﬂ% ‘?’"’ 'spﬁ"é't’,’% and
an ei ght o efitistedyo high-prsedcand higlequelity privfingrinm@Smere affordable toedm(ms 181

bas ed onpxmea famy .mmwhmm@tmmwuﬁ&srrmmmwmmpm dhadagpace

perspectrvetr NSTOrmis US %W@ %ﬁ%&ﬁéﬁ@@_*““
position in ta W&’Fﬁt‘b"?‘ﬂ’ﬁ of hevadbend, integst aosess. (Fokl¢ pardsn i S

use®® o Wh@e?ﬁ%yfhwqgmmlémédasm&ﬁ)ndtdm nloBeat service mwmm xel s

in the rnmayaumeao 2000 Of thesE th p&&% g},s.np &ﬁéﬁ‘% loggol d
t he resu Mm&’ ucethetr value3 Oweall 360 ata“&bts 37
have been B TG oV e E‘?"@ Psine EEEine SHIT Ik

codewor d&sef M&M@P%mwﬂmmawmwmmmwm k@@ comended
bits in mmmmmmmmmﬂ@%mmmmmmb&m%

or dexp -s%%& Gl é'¥ |nter aved.during the sanmpling
process.” The Ti %fgé@%gf or‘ﬁl ou'qr(;ti@ 'urf ea of the inmage whose
rel ati onship t %@WH&W%WWMQ‘W?MMM%F&M%f a
conpl et ememwmmwmmammmmmmwdam t hen
o pen pafivtuiditiog SuterRCAHELSE phoharbddSufiiiG i AR folatd o Whifidual user
processr ower and ideally a non-m ninal f|eI d of view 1

alte:{g ve strategy involves seeking: anot her tag is the current | mage.
The bt ai ned tﬁ%ﬁmmmﬁmmwmdtmmmmebgd he

g gg ?n?hhqumm mﬁ&mmuemuowwgelpe Ha®infye xd«fiﬁhe@%cﬁbﬁat@ﬂoitﬁ &9&;&5 d 0][‘
0 Enﬂr:!d?:t%ap e orientation 0
t he pen) g’lug:g?lh‘%n I N 98.5,99‘{ g%s from }pgp’ég“‘?}t &gse (if Bptamm

obser ved &g %ﬁ“@ﬂ&l’?&lmﬁl@tmshl p bet ween 35 the pen's '

physi cal axis aﬁmtptdaempenasouptgxw véthiiahetpahe thgiStratlon Gerféh P XA QRN RJona of Bdge

resudg s b@m&t&ﬁ%@ﬂ&lﬂsaﬁbﬁﬂmﬂz&c%@m%wamo F\gq%gcfug : eggj ore
I'nt o

the tag aqlsetnret__rew;tna relatlve enlocatlon can

absol ute Focation WThr g FREE & '8’5‘&! Y ReJrBE °WH’@“I%H%?P‘Y6H"B’F“E%‘%%“@WWW hin
t he regi Yrivthlete ghe “Rﬂﬁem“tﬂ‘h pose-qommegics; geryerhQthey bfomeyricareap alsabd wetkiveify iddalitwd maps
each tag IDin a tagged region to a correspondi ng | ocation. The tag map
class diagramig shown in Figure 22) as part of the netpage printer class
di agram A tag, map reflects the scheme used to-tile the surface region with
tags) and this. can vary according to surface type. Wen nultiple tagged

regr ons share the same tiling scheme and the sane tag nunberr ng scherre
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A location indicating tag contains a tag >D which) when transl ated through
the tag nmap associated with the tagged region, Yields a unique tag | ocation
within the region. The tag-relative |location of the pen is added to this
tag | ocyybesrriasyi el d the locatia~n of the pen w thin thepdRRbeoskhi s in
turn is used to deternmne the location of the pen relative to a user
interlace elenent in the page description associated with the region. Not

only i s verties of henetphgn panyirichydes fingprprint sranning, Serifipd in ivimilal Wy by, thetpetpesregitetion seyer-
relative to t hﬂmugera nefphod fpRigE FSMRNliber | poriodickBNiuk e daaﬁgh\mpaperndwtuwg

Jose of %@{3‘@{“{3. s at’“g{"é‘%é‘r“?ﬁ”%?’q‘r‘a e L‘E‘B‘E“‘%&“‘QE?‘&W %@ng T
cont ai n&om syosegdef oy ‘W%Wtﬂéﬁﬂ%ﬁ‘%é’?“‘?ﬁt‘@#a ?r%'r?t‘“t‘n t he

paged deseuinpitich is viaible Gyt haitdr tvio knbves ticdadpplandnumiAt dr abdileddtessgs i N t he zone of
the user inter{aprtestssabintdriati fy the user inteaface el ement) making them

al'l identical pdalobjct@iosd arres,tsﬁdlmsaw abmmmmdumelagwAdo

not, the r an_a

Suppor t clf B oIR8 e o i B Tr 2R 1R, BB ik Ut ARl

sanpli ndew PWE%WMWM@MW%° fegmpéqmew frdetween

di spOac -idstaies of clasass. smumio@ammutdm dnd cah e und@stdod initlielfollawiag dyribkdascian be
unanbi gl&@t&,ﬂﬁt,&wq fekts o tcfirm ,{. mbema &A% if Ae ofRaLION 1T e
cooper atlon W, t socr ated visua men he nefpage as user

i at agct i °§“ﬂ’r¥"ﬁt é’ h the peiatod page using
as approprr at emmngmmﬂmmmmmemdmwgmmpmyehemw t he

seo~ng, mmscep&ad mrme&mewmmmwﬁ%amamrmknmmacmeaass,sepmceafmmme R
a~r. ~ ~G~St 0~S

8 : -

pret_:lerr_eud'ienbhodt' Q?mmflmahdhtcuned%r?a’%ggg%o‘géctfﬁdl 08 C ‘gram S
shown i s Fi gur éaasgsiation iy dpgn asja Jing jpiging,p plasrs d'cF!ﬂ‘FF?PFWP“s'h it e d
at . t hm |ofthe hssaciatibh. ThédefaldRbltiiE6 s @E.[Anlageried (‘)tdmatehonmm:y dB Sftany?gis. z&ro or more.

Cont ont G ek bldiaf IS ?Mﬁ‘mﬁ%‘e“@"‘ﬁ’ Py il find Sih B0 2 W
obj ect s)m&%’“‘&‘é‘i’éﬁ‘ d‘G‘E‘E‘ﬁE Jgﬁ?‘?‘t?%é‘“ﬂ’“ﬂﬁ“é‘%ﬂ é*d'{/\‘}f“t“ﬁ 6&?"?‘1‘1‘5u| ar
pag@05| zeedqiﬁd%@mnmmg to a partlcul ar user's scale factaU preference, the

tis pagl nat edA%adam&a&uh&mﬁmmtsmaﬁmtmajohmtweematmelmmt&f835
will is qasgz R% ass Clat%.d W th content objects which are different
Emm those °5m socrate Fet r ~P~B 1 . p~~| ~I Y V\/nam t he%:%ont ort

. Whes . , 8 s
aI SO demMneﬁwﬁWw&uammnwwthmmt i cul ar
pageg nsiance 3R.dQ be ~~y ~ ~~ over instances of the same page

descri ption. Tbemrgal.ﬁ%@&m&mo&m& azmﬁtmﬁmmawtﬁatmd&swwame

page serye er to reguest a.copy of docunent
wi t hout 'BB“bng, ‘?‘ws % e source doa~ ent S specrflc fa~aat. The

user may be reeftmr-ﬁg’%"éowﬁmo@g%ﬂlﬁﬁm@mWﬁWM%“p‘aW% n)
for, exadeukiftion GDBY RS The/onlide page MeLERBLE mﬁuﬁ&e«ﬁm;a@t;aﬂﬂomm The. page

o5 0 P! 4l 05k Sl WAE 08 SRS i A it
834 consihRf gepgpts ?%Wb”%%éﬁ%@ﬁ%gg g‘ﬂ?é‘ &‘g%“ﬁ §‘
cansi st smmnumnmmmwrmmmmmMth formatted

el ement has a Yiddpicdktpages ti flare e s p6z m%mmwm&md@fmmm@mﬂo

active arcs of j.aput:-el:e Erents such erlr n d Lnpl f“?
CHRATBEIR T ’HE‘JS%%’ cor?ls‘l Ssts

docunent PERSE e e
of @%et%%ﬂr@gm&%i% of V\/m ch corresponds ‘to a page

description 5 M:&M@mmﬁtptgedad@ﬁmawmmgs Thé'agd iddatfes B thighe pae Bes. a

A page | autEBah bf AR LIRSS huflt e b dkitol I GARTUAal B bt Brh20°

Ptr' T/ AUBHY Gtpsesisristiossf the tags pre descpibedin mare detall loFs 1t s o copy of a page request ed
in isolation. Nammmmmwmmmmmmoﬁs itferedriefiestive.chiah e ortlinary

| NSt 401C € fap&Iear. #¥bred hviNeRHhs kiRt GHICHE thO Mmin EXBubdrSeadill schded Uy @ GoHE ke image sensor with

I nstance~ aecrfr ¢ nformation. Thus, a hyperlink Instance exists for a
hyperlin et Because it records a transaction 1D 55 which is specific
“to the page i nsh Basagmsed hvknares imagecperses i thepepsepengndthe tog datg i trapyuiftedto dhewefpage
because iysteh vid G d@rcd nétgage phint&rPRE pdniiCwiteldss add@ onihiv@icates RIEH the hetPage phiaterliaci shatrange

I nst ance does npt exist, however, for static elematts such as textflows. A
term nal el ement can be a static elenment 843) a hyperliak el enment 844, a
field el ement 845 or a page server oonmand el enent 846, es shown in Figure
27. A static el ement” 843 can be a style el ement 84? with an associ at ed
styI e obj ect 854) a taatr I ow derrent 848 W th an assocr at ed styI ed text
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wo oon2z33 -13 PcnAUCG oosii Apart fromidentity and security settings in
nonvol atile menory) the net pege printer contains no pa~istn sta-rage. As
far as a user is concerned, "the network is the conputer” Netpnges
finmctia dd% i8433Cct i vel y across space and time with the hel ‘{

di stributed netpage page servers 10) 8|ndependently of particular neF’pa
printers. The netpage prints receives subscribed netpage doctuaents from
net page pdiblinkchgsi aprufcendyrsaalllshd déssadytrringaldiet tive pdn cangeligdhlysimageay leastione tng twetith a

part s: ttﬁ?lﬁﬁﬁﬂ%h@&@éhﬁ)mﬁﬂﬂtM%e m@#ﬁ&f nﬁméimen amvteﬁn&mmlmme .
opul at e e e§ ecallse ersona I | O (0] re I.ca
Spe fi Po° a'gg'gmt i i c‘ié‘g{ ttﬁl hme Y

Speci Ul ar s s ef s sa 30’ gF% p0|
subscxi b¥#megs: printer via the appanpa| ate page servo. Text and i mage

obj e&ts) on thmM&MﬁWawwwmmmrmM&MM)

sad SO af il drBrShpplicd ISP S 4R pagPicsd :ﬂgg—rl ate page
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1.2.2 Tag Data Encoding
The 120 bits of tag data are redundantly encoded using a (15, 5) Recd-Solomon code. This yields 360

35  encoded bits consisting of 6 codewords of 15 4-bit symbols each. The (15, 5) code allows up to 5 symbol errors to be
corrected per codeword, i.e. it is tolerant of a symbol error rate of up to 33% per codeword.

‘Each 4-bit symbol is represented in a spatially coherent way in the tag, and the symbols of the six

codewords are interleaved spatially within the tag. This ensures that a burst error (an error affecting multiple spatially

adjacent bits) damages a minimum number of symbols overall and a minimum number of symbols in any one codeword,
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knows) indexed by printer 1D) and a printer stores a session 5 key for
every pen |t knows |ndexed by pen 1D Bath have a Iarge but f| nite storage
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consi det ~ed butdatsonme. lataimsoltitiaos which maintain cardhol der keys
and certificates on a servo and give the cardhol der areas via a passvuacd
have met with sonme success. 4.2 SET Pads |In the netpage systemthe netpagc
ration savmﬁi as a proxy for the netpage user (i.e. the_ 30 cardhol der)
in SET pA aos. The netpage system uses bianu-rics t BCHAMUAUIS2 at e t he
user sad atrthori ze SET pnymts. Bec&lse the systemis pat-based) the

bi omehi ¢ used mwhﬂwgefag&oﬁnmkﬁoﬂehﬁid@m&}ddﬂﬁyuﬁﬁnﬁhﬁ&f%gs& rﬁgeca{bl% ing
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bi anetrigc can%&sﬁg{,ﬁ the sarretrrre as the user’ srdentrtyrs
verified. The ric |s captar ned and stared in the rtian datab~ese)
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is ol eted, gﬁ],tégg prrvate signature key and certificate are
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suppl i es. t he RirgiRbgybfe dd@m&PPl et e a paynent, for exanple by signing a
net page order for the {) nter securely transmits the order i'nformation)
the pen 1G anomt“he FtYT® data to the nctpage r. WD 001 72233
PGT/&JOO7 00522’"“‘3’58‘8%@|‘9Wﬁ on saver. The saver verifies the bionetric

Wi th respect tndmm@mﬁmw@mﬁmmmwwbm%ams as
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itens fr @hogephitt. €- P~1i at ed cataI og page to the user's virtual "shopping
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prev, t d| fferent appl cat BT provr
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A resource description may identify rights hol ders 920. The netpage system

automatically transfers copyright fees fromusers to rights hol ders when

users print copyright content. r. J; ~ wo oon223s -32 pchAUCO o0s2i 5

Coat MJe ROTOCO_S A commruni cations protocol defin red

exchangg’&gp ’?g%sages between entities. In the netpage sy?ﬁgﬁ?uog)ﬁo[% ¥ es such

as peas) printers and servers uti I|S%2 a set of defined protocols to

cooper atnewspdpyt. Tiarvaicts nifobérs bild BisAkold Wpically éxbreds Hitir At Gteresty ideristes I Gdlecting

pr at oooldmtﬂ%“ld;ug, g&g&dmpg \Q@%m%gaﬂgequeace diagramin which the horizontal
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content obj ectlg’vr a rgr]u’ﬁ"{’tf“g“ cat |h“ﬁn ber F&' T‘fﬁer)’mﬁ rs‘gcror
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send$ each docmcﬁyrmwﬁﬁ:))(drwwmmﬁﬁmdﬁwmmbm&ﬁdin’;iﬂsﬁpﬂr@u&ofthe
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descri pt S Cnif e Sl ;gc:'l% NG \HeY
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def aul t prr nt’ efnssedions vrhnenapmm the prader mast qpliqually sasble collaborative filtering. This s then
.+ .. ___ applied to articleBwhicH Rave fmﬁahoymtﬁmnaag& aﬂmletvﬁnch/ﬁ:h]ﬁm&ﬂ@&at&e fiRQinP&g0

sad aI |'a é%)ﬁgionli toget Eer "i-w axrptla 8. "The page sernr
rhea al | Beking & gor ik "Hﬁ'ﬂ“"ﬁ%’g’é afifls and fararards the page
des&@Pptions, i mmm@mammummwmﬁmwaymmwmmnt

set of Wmﬁ@gmmmm he pr| nts to listen to. It then rduzas
the ttcarly allocated page icati for fird reference
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WO 001 72233 ~ PGT/ AU00/ 00522 -33 server they obtains the associated
application )D 64 and Iink 1D 54, and deteanina, via the DNS, the network
address of the application server hosting the applicatiaa 71. The page
server u spea )D 61 to obtain the coaesponding user t he
registra oor@garver 11, and then all ggat es a globally uni qld'g'\hyper"'?#n

r equest 1D 52 and bui l ds a hyperlink“fequest 934. The hyperlink request

~+¢l ass di agr am iThe lsdgogain which kingu publidton is pliidished; preliith ¢oirbspandiop tes éncading, G aCheopdrtp 61 I Ds
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The controlling processor handl es comuni catia~n with the network 19 and
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enbodi n&n&&uﬂa&wﬁh&gﬂﬂu&&mpresent speci fication, including docunments
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6. Anethod as claimed is claim5) including receiving) is the cvnputa
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30 12. A nmethod as clained in claim5) inchidiag rerniaing a t~rievable
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conputer s temls a ap
the sensPiTBevice relative to the acwspapa or nmgazine, and int~ret said
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22. A syg&g e Q cl aim21) wherein the sensi ng device senses its
own novenent reI at|ve to e ncvvspapa or magazine using_ the coded data.
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is arran o 1R erlthich BEned$En mg}g“ggy&g exifnS¥gt €M as
claigpd. in cIa| 14 V\,her en, devi madan n|b - .
25. A system as ct°é| rre'a“%‘y 'ﬁ?“ h”%ﬁ‘ugﬂ“@ﬂ’fngﬁé"ﬁg é"’ﬁ& [ i s
printed 35P& surface of a sacfaoe-de5a>ag artucbme and wharaa the printer
prints tlsa ne\Wsepapbscudenigdl i Ne oa denend. _ -~ -~

O~~- O~~~~m~~e ~~ WMMW the delirdryaf scerse cpmﬂ&mgchtaheckaewdspamrmietpag
magazi ne ancmf.quﬁ W%&i~ of fequel FRMSTuBERAS whol @ BRgbly N

cl ai 19) he atg. i s substantlall V|slble|nth VISJb|e 28." A
system as crarn é@%‘igm"f’ é?ﬁﬂ'rﬁﬁ‘“ﬁ“%ﬂa't H, gificatp, i 'S‘ fegis able to
retri evaW‘F@&ord of each acarspaper or magazi ne gneat ed, each newspaper a
magazine bei ng. ThetwaieidRieiRtind protts ukkg anl alt@nalivd QitHed thatrix i WMSf@ded

data. 30 BA,@@{QE]Q o ﬁ;' ﬁl T Mo 1) s Bilt1e . DA Ludes a
bi ndi ng rt’ezg%as far di ng e newspaper & rradé]\gm ne 1n e ﬁ‘{‘,é‘“{
nevvs%ape i 94 g ST, press) Waterrepekregions e, fesigned 1 Repucy apiaterferepce effect when the regions are
MMWMW:&@ &e;&h&ﬂw An9. AYY9. Al 9. AY_. A. Af. AL% AYN. A" u
- A9. A A9. A. A. AUfne éfect is similar to a ot visible wlmnookmgatonl ide of the
r.A Y. A3. A@( A AH. Ag] £ REcrmack o fat i a0t visile when looking ot qnly oni s of the pagt. gad s
~xsmhb\ \/\fﬁi ca °8 "E‘Eﬂf‘lfﬁfcaU] ca UW]ca
nges ofsecme documents cannot be copied using the built-in netpage copy mechanism described in
Section 1.9 above. This extends to copying netpages on netpage-aware photocopiers.
40 Secure documents are typically generated as part of e-commerce transactions. They can therefore include the
user’s photograph which was captured when the user registered biometric information with the netpage registration
server, as described in Section 2.
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4.2 SET PAYMENTS

hthenetpagesymthendpagereglmnhonma’amasaptoxyforthenctpagcuscr(x.e the
30  cardholder) in SET payment transactions.

The netpage system uses biometrics to authenticate the user and authorize SET payments. Because the
system is pen-based, the biometric used i3 the user’s on-line signature, consisting of time-varying pen position and
pressure, A fingerprint biometric can also be used by designing & fingerprint sensor into the pen, although st a higher
cost. The type of biometric used only affects the capture of the biometric, not the authorization aspects of the system.

35 The first step to being able to make SET payments is to register the user’s biometric with the netpage
registration server. This is done in & controlled environment, for example a bank, where the biometric can be captured at
the same time as the user’s identity is verified. The biometric is captured and stored in the registration database, linked
to the user's record. The user’s photograph is also optionally captured and linked to the recard. The SET cardholder
registration process is completed, and the resulting private signature key and certificate are stored in the database. The

40  user’s payment card information is also stored, giving the netpage registration server enough information to act as the
user’s proxy in any SET payment transaction.

When the user eventually supplies the bjometric to complete apaymcm.. for example by signing a netpage
order form, the printer securely transmits the order information, the pen ID and the biometric data to the nctpage
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A preferred embodiment of a resource description class diagram is shown in Figure 40.

Each document and content object may be described by one or more resource descriptions 842. Resource
descriptions use the Dublin Core metadata element set, which is designed to facilitate discovery of electronic resources.
40  Dublin Core metadata conforms to the World Wide Web Consortium (W3C) Resource Description Framewark (RDF).
A resource description may identify rights holders 920. The netpage system automatically transfers
copyright fees from users to rights holders when users print copyright content.
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30  the relevant page servers, it multicasts the various subsets of the shared objects on the previously selected multicast

channels. Both page servers and printers monitor the appropriate multicast channels and receive their required content

objects. They are then able to populate the previously pointcast document structures. This allows the page servers to add
complete documents to their databases, and it allows the printers to print the documents.

52 HYPERLINK ACTIVATION PROTOCOL )
35 A preferred embodiment of a hypeclink activation protocol is shown in Figure 45.

Whenausacﬁcksonaneipagewithamtpagqpm.thepencommlmicatmmcclicktotheneamtnctpage
printer 601. The click identifies the page mdalocaﬁonoutha?page. The printer already knows the ID 61 of the pen
from the pen connection protocol.

The printer determines, via the DNS, the network address of the page server 10a handling the particular

40  page ID 50. The address may already be in its cache if the user has recently interacted with the same page. The printer
then forwards the pen ID, its own printer ID 62, the page ID and click location to the page server.

_ The page server loads the page description 5 identified by the page ID and determines which input

element’s zone 58, if any, the click lies in. Assuming the relevant input element is a hyperlink element 844, the page
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15 to the application, adds the complete document to its own database, and finally sends the page descriptions to the
requesting printer.

The hyperlink instance may include a meaningful transaction ID 55, in which case the first page server
includes the transaction ID in the message sent to the application. This allows the application to establish a transaction-
specific context for the hyperlink activation.

20 If the hyperlink requires a user alias, i.e. its “alias required™ attribute is set, then the first page server sends
both the pen ID 61 and the hyperlink’s application ID 64 to the registration server 11 to obtain not just the user ID
corresponding to the pen ID but also the alias ID 65 corresponding to the application ID and the user ID. It intludes the

o - alias ID jn the-message sent to. the-application;-allowing the application. to establish a user-specific context for. the -
hyperlink activation.

25 53 HANDWRITING RECOGNITION PROTOCOL

When ‘a user draws a stroke on a netpage with a netpage pen, the pen communicates the stroke to the
nearest netpage printer. The stroke identifies the page and a path on the page.

The printer forwards the pen ID 61, its own printer ID 62, the page ID 50 and stroke path to the page server
10 in the usual way.

30 The page server loads the page description 5 identified by the page ID and determines which input

-clement’s zone 58, if any, the stroke intersects. Assuming the relevant input element is a text field 878, the page server
appends the stroke to the text field’s digital ink.

After a period of inactivity in the zone of the text field, the page sctverséndsthepcnlD and the pending
strokes to the registration server 11 for interpretation. The registration server identifies the user corresponding to the

35  pen, and uses the user’s accumulated handwriting inodel 822 to interpret the strokes as handwritten text. Once it has
converted the strokes to text, the registration server returns the text to the requesting page server. The page server
appends the text to the text value of the text field. '

54 SIGNATURE VERIFICATION PROTOCOL
Assuming the input element whose zone the stroke intersects is a signature field 880, the page server 10

40  appends the stroke to the signature field’s digital ink.
After a period of inactivity in the zone of the signature field, the page server sends the pen ID 61 and the
pending strokes to the registration server 11 for verification. It also sends the application ID 64 associated with the form
of which the signature field is part, as well as the form ID 56 and the current data content of the form. The registration
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In the case of a form hyperlink, the hyperlink activation message sent by the page server 10 to the
applicaﬁdn 71 also cantains the form ID 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 cotresponding digital

15  signature and obtaining the corresponding certificate from the registration server 11.

56 CoMMISSION PAYMENT PROTOCOL
A preferred embodiment of a commission payment protocol is shown in Figure 47.

%%%%%%

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

20  payable from the publisher to the provider of the printer.

The hyperlink request ID 52 is used to route a fec or commission u'edxt from the target application provider
70a (c.g. merchant) to the source application provider 70b (i.¢. publisher), and from the source application provider 70b
B _“__,...,_.tojglxlt:rmndcrn _
The target apphcahon receives the hw requ:st ID ﬁom the pagc server 10 whcn the hyperlink is first

25  activated, as described in Section 5.2. When the target application needs to credit the source application provider, it
sends the application provider credit to the original page server together with the hyperlink request ID. The page server
uses the hyperlink request ID to identify the source application, and sends the credit on to the relevant registration
server 11 together with the source application ID 64, its own server ID 53, and the hyperlink request ID. The registration
server credits the corresponding application provider’s account 827. It also notifies the application provider.

30 If the application provider needs to credit the printer provider, it sends the printer provider credit to the
‘ariginal page server together with the hyperlink request ID. The page server uses the hyperlink request ID to identify the
printer, and sends the credit on to the relevant registration server together with the printer ID. The registration server
credits the comesponding printer provider account 814.

The source application provider is optionally notified of the identity of the target application provider, and

35  the printer provider of the identity of the source application provider.

6. NETPAGE PEN DESCRIPTION
6.1 Pen MECHANICS

Referring to Figures 8 and 9, the pen, generally designated by reference numeral 101, includes a housing

102 in the form of a plastics moulding having walls 103 defining an interior space 104 for mounting the pen

40  components. The pen top 105 is in operation rotatably mounted at one end 106 of thé housing 102. A semi-transparent
cover 107 is secured to the opposite end 108 of the housing 102. The cover 107 is also of moulded plastics, and is

formed from semi-transparent material in order to enable the user to view the status of the LED mounted within the
housing 102. The cover 107 includes a main part 109 which substantially surrounds the end 108 of the housing 102 and

i
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three states are:
. Stylus 120 nib 121 out;
. Ink cartridge 118 nib 119 out; and
. Neither ink cartridge 118 nib 119 out nor stylus 120 nib 121 out.
20 A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the housing 102. The

secand flex PCB 129 mounts an infrared LED 131 for providing infrared radiation for projection onto the surface. An
image sensor 132 is provided mounted on the second flex PCB 129 for receiving reflected radiation from the sufwe
e oo Ehi S€000d flex PCB 129 also mounts a radio. frequency chip 133;which includes an RF.transmitter-and RE.receiver, — ...
and a controller chip 134 for controlling operation of the pen 101. An optics block 135 (formed from moulded clear
25  plastics) sits within the cover 107 and projects an infrared beam onto the surface and receives images onto the image
sensor 132. Power supply wires 136 connect the components on the second flex PCB 129 to battery contacts 137 which
are mounted within the cam barrel 125. A terminal 138 connects to the battery contacts 137 and the cam barrel 125. A
three volt rechargeable battery 139 sits within the cam barrel 125 in contact with the battery contacts. An induction
charging coil 140 is mounted about the second flex PCB 129 to enable recharging of the battery 139 via induction. The
30  second flex PCB 129 also mounts an infrared LED 143 and infrared photodiode 144 for detecting displacement in the
cam barrel 125 when either the stylus 120 or the ink cartridge 118 is used for writing, in order to enable a determination
. of the force being applied to the surface by the pen nib 119 or stylus nib 121. The IR photodiode 144 detects light from
the IR LED 143 via reflectors (not shown) mounted on the slider blocks 123 and 124.
Rubber grip pads 141 and 142 are provided towards the end 108 of the housing 102 to assist gripping the
35 pen 101, and top 105 also includes a clip 142 for clipping the pen 101 to a pocket.
6.2 PEN CONTROLLER
The pen 101 is arranged to determine the position of its nib (stylus nib 121 or ink cartridge nib 119) by
imaging, in the infrared spectrum, an area of the surface in the vicinity of the nib. It records the location data from the
nearest location tag, and is arranged to calculate the distance of the nib 121 or 119 from the location tab utilising optics
40 135 and controller chip 134. The controller chip 134 calculates the orjentation of the pen and the nib-to-tag distance
fmm the perspective distortion observed on the imaged tag.

Utilising the RF chip 133 and antenna 112 the pen 101 can transmit the digital ink data (which is encrypted
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image sensor interface 152 interfaces with the image sensor 132, A transceiver controller 153 and base
band circuit 154 arealsomcludcdtomtq-faocmththeRFch:p 133 which includes an RF circuit 155 and RF resonators
15 and inductors 156 connected to the antenna 112.

The controlling processor 145 captures and decodes location data from tags from the surface via the image
sensor 132, monitors the force sensor photodiode 144, controls the LEDs 116, 131 and 143, and handles short-range
radio communication via the radio transceiver 153. It is a medium-performance (~40MHz) general-purpose RISC
processor.

20 The processor 145, digital transceiver components (transceiver controller 153 and baseband circuit 154),
image sensor interface 152; flash memory 147 and 512KB DRAM 148 are integrated in a single controller ASIC. Analog
RF components (RF circuit 155 and RF resonators and inductors 156) are provided in the separate RF chip.

and is described in a paper by ltakura, K T Nobusada, N Okusenya, R Nagayoshi, and M Ozaki, “A 1mm 50k-Pixel IT

25  CCD Image Sensor for Miniature Camera System”, IEEE Transactions on Electronic Devices, Volt 47, number 1,
January 2000, which is incorporated herein by reference) with an IR filter.

The controller ASIC 134 cuters a quiescent state after a period of inactivity when the pen 101 is not in
contact with a surface. It incorparates a dedicated circuit 150 which monitors the force sensor photodiode 144 and wakes
up the controller 134 via the power manager 151 on a pen-down eveat.

30 The radio transceiver communicates in the unlicensed 900MHz band normally used by cordless telephones,
oultamtwe.lymthcmhcmsedZ-tGHzmdusmd, acxcnuﬁcandmedxeal(ISM)band,andusuﬁ'equmcyhoppmgand
collision detection to provide interference-free communication.

hmd&mﬂweembodmcngthcpenmmtcsmhﬁaredmmumwmarDA)mwfm for short-
range communication with a base station or netpage printer. .

35 In a further embodiment, the pen 101 includes a pair of orthogonal accelerameters mounted in the normal
plane of the pen 101 axis. The accelerometers 190 are shown in Figures 9 and 10 in ghost outline. '

The provision of the accelerometers enables this embodiment of the pen 101 to scnse motion without
reference to surface location tags, allowing the location tags to be sampled at & lower rate. Each location tag ID can then
identify an object of mtmst rather than a position on the surface. For example, if ﬁie object lS a user interface input

40  clement (e.g. a command button), then the tag ID of each location tag within the area of the input element can directly
identify the input element.

The acceleration measured by the accelerometers in each of the x and y directions is integrated with respect

"~ The Tmage sénsor i3 a 215%2TS pixel CCD (suck a sensor is prodiced by Matsushita Eleckonic Cotporation, ~ ~
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30  telephanes, or alternatively 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 altemative embodiment, the printer uses the IrDA intetface
for short-range communication with suitably configured netpage pens.

35 721  RASTERIZATION AND PRINTING o
Ongce 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
stores each compressed page image in memory. The simplest way to load-balance multiple DSPs is to let each DSP
40  rasterize a separate page. The DSPs can always be kept busy since an arbitrary number of rasterized pages can, in
general, be stored in memory. This strategy only leads to potentially poor DSP utilization when rasterizing short
documents.

Watermark regions in the page description are rasterized to a contone-resolution bi-level bitmap which is
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15. A system for delivering newspaper or magazine, including:
‘a computer system with a publication server adapted to select and format information of a newspaper or
spaiine:
aptintufmprhﬁngtheinfoumﬁonsonsbpmduccthcnewspapcrormagazinc, with at least one
40  interactive element to enable a user to indicate a request for further information relating to cantent of the newspaper of

magazine; and
a sensing device used to indicate the request and adapted to transmit data to the computer system.
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to a particular user and the computer system is arranged to monitor the use of the sensing device.

20 24. A system as claimed in claim 14, wherein the sensing device includes a marking nib.

25. A system as claimed in claim 14, wherein the newspaper or magazine is printed on a surface of a
smfawdcﬁnmgstuchnmdwhmthcpnntapmmhcncwspapaummmmdmmd :

26— A-Systenti-as-claimed-in claim-19; wherein-the-printer-is-arranged to-print-the coded-data-at the-same - .-~ — -

time as printing the newspaper ar magazine on a surface-defining structure.
- 25 27. A system as claimed in claim 19, wherein the coded data is substantially invisible in the visible

spectrum.

28. A system as claimed in claim 19, including a database for keeping a retrievable record of each
newspaper or magazine generated, each newspaper or magazine being retrievable by using its identity, as included in its
coded data.

30 29. A system as claimed in claim 14, wherein the printer includes a binding means for binding the
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