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PCT/ AU00/ 00570, PCT/ AU0OO/ 00571, PCT/ AUOO 00572, PCT/ AU00/ 00573,
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includes the etEalHOMs6s, ﬁ@r/kuﬁ% mﬁﬁsﬁ%ﬁfxﬂéd?&sﬁﬁﬁ@ﬁcwkﬁoo%%gﬁﬁ | nstances, users

prefer to select the users from recerve dlectronic mail
thereby limti n%gh g nount of electronic nmail they m ght otherw se
recei ve. Busine NB e usual y relatively small for convenient
handl i ng. Howevéihe nethage rsyssdny és intended @mararideya papsthased tusareinwifich t6 @sigieletl t o

provi di nginkdah @Bl iRacalabticd.he owner of the business card to others.
SUMVARY OF | NVENTI ON The present invention provides a nmethod of enabling a

first user to olurna:msmn,lssefsgwlawwﬁi &R mf&alatqutouath&ﬁs@m&do HEEL A REEAQPrity to
user. siness card 1ncluding

transmt 0 .the secon

coded dat gcjci%?lg @n a%h {rapr?‘"dtl%e *Jﬂ‘a’éth it Ogecﬁ p?rﬁ%ﬁaﬁl{ué‘i lﬁ’é‘g S S ARG BisnegE | east
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regar di ng,t usi ness car a ‘position e sensi ng

devi ce rel"df y\}@"t’f“%thf H%O“B%Flﬁcérg’gc waj} they ‘Q‘H’é"%‘é‘f’i‘%"l §ivélevi ce, when placed in

an operative po n_relativ i ness .card, sensing the indicating
data using at 3%311%3 > Qg ﬁ’h 3%8"65}' S(Tagi Rromienienh panlinenHoweve, theiesizeghmput er

syst em angfnfreltymsstriaéve ikl feenget itomgovitbiteanfermating wlst the @maif the bismess tdd®io others.
transm ssion of electronic mail fromthe first to the second user;

recordi ng,, . J e.Co er system an authority allowngtheflrst user to
transmt %V@@FEHFJN%TWWO t he second user; and recording, in the

conput er - syst emLBgriespr inyengiginprovides ¢ oethed bﬂeeabtlmg 4 fwet sérns dbiais @sing Alvusieds€Ct r oni ¢
mai | addr @fiof @fecdnld@ses QEARRY 1 S8lsmit BE&bRE @xmt){thegéegndr ?eﬁlﬂ%%hsﬂegs c%%ﬂfa&hse the

transm ssi f electr C il fromthe first
ogergl cglta mchatwe (& tl!le 1dg1?1'w of the business card and of at least one reference point of the

business card, the method including the steps of

receiving, in a computer system, indicating data from a sensing device regarding the identity
of the business card and a position of the sensing device relative to the business card, the sensing device,
when placed in an operative position relative to the business card, sensing the indicating data using at

least some of the coded data;

identifying, in the computer system and from the indicating data a request to authorise the

transmission of electronic mail from the first to the second user;

recording, in the computer system, an authority allowing the first user to transmit electronic

mail to the second user; and

recording, in the computer system and in a manner accessible to the first user, an electronic

mail address of the second user.

Preferably, the request to authorise the transmission of electronic mail from the first to the
second user is associated with at least one zone of the business card and the method includes identifying,

in the computer system and from the zone relative to which the sensing device is located, the request to




second user is associated with at | east one zone of the business card and
the nmethod includes identifying, in the conputer systemand fromthe zone
relative to which the sensing device is |located, the request to NPA140-SG
-3- authorise the transm ssion of electronic mail fromthe first to the
second user. The abovenenti oned nethod may al so include the steps of
receiving, in the conputer system data regarding novenent of the sensing
device reM8'f%% to the business card, the sensing device sensing its
nmovenent relative to the business card3using at least sone of the coded
data; and identifying, in the conputer systemand from said novenent being
at | east paiokisotthd than3Midsidh BF eleGietn®d mdll b &S HirsOQP Bre 4RMRA sk N€ request to aut horise
the transm ssion of electronic mail fromthe first to the second user. The
present inventi dhe gogsmeftfofedintbsd Mayatb MoRdahe @padyl i ng a first user to
obtain, using a business card of a second user, authority to transmt

el ectroni ¢ nmi | receivingdn hecmpotensseam, dithegdoding mwesisencafitie serising Hevite nagatnmded dat a
i ndi cati Ve @fsirss BAURS Lendif) RUENQRdR 81 %@eﬂeﬁtarglg‘tme S Busﬂlrt.ss S.Js!rg %u{ heGee TR |
fromthe flrs% user to the second user I nc %e s of
recei vi ng® R 4 ©hiirerd system data from a sen5|ng devi ce operated by t he

first user rega di th uest and regardi ng novenent of the sensing
device rel ative enm{{}%e moﬁ% fcﬁrg’gtgr Y andt]ﬁ’g“ Sakderﬁ‘gflﬁ‘ﬁ‘t brangi o sast gty witie d
rel ative tasl 4t liestousione e reqestifo sk thy thinaisdat of cleaghtcdiall gromhie: firaqadst and

gener ati ng.d:igscdata regarding its own novenent relative to the business
card using at |east sone of the coded data; interpreting in the conputer

system sai d mqﬁm@ientoﬁwehm 258 pBdvidies Q%Mﬂl&f’oiae?lalﬂﬁéhgﬂ@hkep% Bd?:ﬁn ruggélg"St
recordi ng, Smes chsze ({er system an 2 thorit | owi ng the first user to

transnit € STy P OSBRI eI maéh‘ﬂf T Bttt Eﬁeﬁ Hie bysipess jjad
conput er leylsftumw@ﬂ dati mdlaatwaqrfmeﬂfquacm eghirisd the tansntif3on bi diegironitS@il frofhedirs€Ct r oni C

mai | addr]%%stofﬂgs&&@u&?%%&%ﬁ&udm-g%s@ﬁs%%ent invention further provides a
met hod of enabling a first user to obtain, using a business card of a

second user, autdd@iihgd Yin b Qofbudd Sdtdm, %lat@cﬁtofnoﬁls&lsd@tléwcg Qpdr& RGP ke Yspr, the
busi ness carcfj]:1 ncl udi n(g{co ed data |Egl cative of a request to authorise

the transm ssito e ORUE BELEBAPLRETF £ GRP s cfe‘”Fes’E“"a“‘{?é% phe bgsinesseradetBngd
user, t heseme%rﬂevjces wednudiveretatie tg tlepssivhs ¢l einslhg e datmregar@wteqwest&){cst em

froma sensing, §VkERo2RE AL S lﬁ%wentegﬁe&&mé B LRALGRY AL ooBBL A

regarding the request, the sensing device f &Ce an oper
position fodyddetrye to the business card, sensi ng the indicating data using

at |east sone of the coded data;
interpreting m the computer system, said movement of the sensing device as designating the

request;

recording, in the computer system, an authority allowing the first user to transmit electronic

mail to the second user; and

recording, in the computer system and in a manner accessible to the first user, an electronic

mail address of the second user.

The present invention further provides a method of enabling a first user to obtain, using a
business card of a second user, authority to transmit electronic mail to the second user, the business card
including coded data indicative of a request to authorise the transmission of electronic mail from the first

user to the second user, the method including the steps of

receiving, in a computer system, from a sensing device operated by the first user, indicating
data regarding the request, the sensing device, when placed in an operative position relative to the

business card, sensing the indicating data using at least some of the coded data;

interpreting in the computer system, the indicating data as designating the request;




interpreting in the conputer system the indicating data as designating the
request; NPA140-SG -4 recording, in the conputer system an authority
allowing the first user to transmt electronic nail to the second user

and recording, in the conputer systemand in a nmanner accessible to the
first user, an electronic nuail address of the second user. The present

i nvention yet further provides a nethod of enabling a first user to obtain,
using a DUSYHESs card of a second user, authority to transnit el ectronic
mail to the second user, the bu5|ness_qard i ncl udi ng coded data indicative
of a request to authorise the transm ssion of electronic mail fromthe
first us Gd’corﬁiﬂg,tuhﬂie SRSy H&EE fan aﬁﬂhﬁtyrﬁﬁedﬂﬁgjthé ARG ddéi't@gangrﬁ?el&tr&@csmﬁlf to the
rece|V|ng,S a conputer system data froma sensing device regarding the

i dentity O m@ﬁ%”flrst user and regarding the request, the sensing device
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dat a regardl(ﬂ quest east sone 0
i nt er pr et M2 Wﬁ”ﬁﬁé“ﬁ%ﬁﬁﬁter system fromthe data regarding the identity

of the first us and the data regarding the request, the request to
aut hori se the traﬁgﬁ*ﬁﬁ?ﬁﬂmﬁtﬂ3W@%PF%H%@‘W%P@°?¢1 g hldrstfoper tptobtaingising o t he
second usbusjness egdpich se@nd skr, idﬂﬁn@@j’ﬁﬂﬂin&treleﬁty@ﬁcﬁﬁﬁhi t@dRe @bdn Qdel, ¥ bR QW9 t he

first use {ncﬂuﬂngt Jo%%lgtla End%!mﬁg Bir anglugst toqt?thonse Re transr%lfssggo e(ile[CH(gucrrpa'llgﬁmqtdlgegﬁso ' gln ng.

in the conputer system nner accessi
eIectronlEm”ﬁﬁFﬁmaﬂdﬁe§@nUﬂm@hém@e@@ﬁ@muﬁer In a preferred enbodi nent, the
abovenenti oned net hod . i ncludes receiving, in the conputer system data
fromthe sensi ngeoeds @b? OBEUFAYSHE: FRA BN devis regardiss Ry idgetty dfdherfestat i ve

to the bussenesscgardiag dhe retyivs, ﬁe&’hSdlﬂggied&\Hoﬁﬁm&,edhﬁrr@éa}dﬂ@ tdadefkity SRS GHRg-1 TS own
e Fneie” @b B b LA DUR GRS o S PRl GBS PO ETEN L "

nmet hods may 1 nct ude t or 1ng ef fected by

recording the i %r&tfng i fhe uﬁﬁm{ef' §y§$m H&ﬁ 'the IdEta ﬂegzlrhﬁé thd @en%g'tolg% ﬁrs?%eruagg rs.

this respect, any. electronic mall sen eton e rejected
unl ess thg Qﬂé%fa%afd“tﬁrthetlﬁ%*e%lﬂedtqueﬁtf’@whwt thF §aqsee%tnd>éelectfpmc 1 ﬁ’Plrl;ﬂte figst

aut hor i segkeius e seconfdgi;t i onal |y, for any one of the abovenentioned net hods,
the request to authorise the transm ssion of electronic mail fromthe
first user to therdesorite wsgrercpiigrnathodty althvensie tichsétS€ rasmit Ble@ofless car d
may becongad gecedwat.tbff @ pre-determned period of time or after a
pre-determ ned number of uses. In a particularly preferred enbodi ment, the

nunber of pre- dekating, Medle bsPsied §stMghd M%aﬁ&eac&gsﬂl@@ t@tﬁ?s\{gﬁp@ﬁ IO rmt hods
may i ncl ude, t.he 55# t'”QFOf t he business card on denmand. In a pre erred

n
ail addr
embodi ment™ BEFHP WS ¥Re business card is on a surface of a

surface-defi n' ngl a preferred embodiment, the abovementioned method includes receiving, in the computer
system, data from the sensing device regarding movement of the sensing device relative to the business

card, the sensing device generating data regarding its own movement relative to the business card.

Any one of the abovementioned methods may include the recording of the authority being
effected by recording the identity of the first user in a list of authorised users. In this respect, any
electronic mail sent to the second user may be rejected unless the sender of the electronic mail is recorded

in the list of authorised users,

Additionally, for any one of the abovementioned methods, the request to authorise the
transmission of electronic mail from the first user to the second user contained on the second user's
business card may become disabled after a pre-determined period of time or after a pre-determined

number of uses. In a particularly preferred embodiment, the number of pre-determined uses is one.

Any one of the abovementioned methods may include the printing of the business card on
demand. In a preferred embodiment, printing of the business card is on a surface of a surface-defining

means and, at the same time that the business card is printed, the coded data on the surface is also printed.




means and, at the sane tinme that the business card is printed, the coded
data on the surface is also printed. NPA140-SG -5- Preferably, the coded
data is substantially invisible to the unai ded hunan eye. The

abovenenti oned net hods may include retaining a retrievable record of each
business card generated, the business card being retrievable using its
identity as contained in its coded data. The sensing device may contain an
i dentifi cAft'6W%eans which inparts a unique identity to the sensing device
and identify it as belonging to a partiscular user. In this respect, the
abovenenti oned nethods may include nDnitoring the identity in the conputer
system | RreRRGINES codiRE is.subsBRia ) iIBAMIM 1o kR ViSited AMhaRERYVI des a system for
enabling a first user to obtain, wusing a business card of a second user,
authority to trans Aiobenghtatdeatiods miliidclulirethifiag ﬁﬁﬁ:ﬁﬂdle HS@H of chdh@usifRtiehid €S S
card incl E k/A84 %%ﬁs@neg% abélt%qétﬁg/taglx%%mg;t %l%?ty as Cuq me m ifs CP%&H%?thSI ness card

and of at ?East one ererice poi bus fie system

i ncluding a conpy %SI@%a&rﬁaapg&mmg@demma foh mgangﬁmg?ma hiddk AR, SBRST N0

device for identjfy request . to authorise ansm Ssi on

el ect r oni EMieg fevicy 6‘1‘?1 ‘gﬂ‘Efyf it pshelonging tor ppartifalassero fiythig Jespect. teabpysapnsisneiing dat a
bei ng i ndimethdds wey @flnde R@nitodifgthd iantigfin thd@mpuigispems card and a position of the
sensing device relative to the business card, the sensing device, when
placed in an opédr abihvespposiht pewrntrislestion pevitle atsprenbiasinmtissa tarder to @i ng t he
I ndi cat i ngeflal Bustlst 0ga 3 o s&@lﬁltuse':tomoﬁtfy i G&s&ﬁ’%amﬁ@%ﬁn i BE s BHPHLCThe YS1 ST

bei ng conflgured to: record he Conputer system an ad y al | owi ng
the firstPHEes cfd including peded é"ﬂltﬁbk‘,‘thF"’é‘Vﬁ of theaidentity; ¢f ﬂ’teH%lS%eéfc@WanQS”éPt 1eaatn@3r ecord,
in the cofgpuherpobystieBustiad chrh ik spiRudagcessi ble to the first user, an

el ectronic mail address of the second user. The request to authorise t he
transni ssi on of asprawer oyptere fongidivideriglivagrigaath from b seugirdetia firinFasONdquesdser  may

be associ @taﬁlﬂoﬁ% ¥hb u%misﬁ(ﬁisotf el@d%mg BE&F&&E thg Bﬁt lﬁéﬁ%ﬁ{g §e§onﬁ %eg ‘theyb?ca%e r;i::ltla. ng
devi ce naﬁgfense its novenent relative usi ness car u5|ﬁ at | east

sone of t Hnecutradrepahs dentieofhetugipgs fﬂfﬁx@ﬁtaupwoaloéﬁae pRENg dguiee ralats\ysq &en f or

enabl i ng Businéss $drd,UBESensing devateRinhen liltiiécnﬁ aﬂ op@dﬂﬁé PRSiSn Gk t@ftheaouﬁﬁe@so&gi user,
authority_to ectr cond user, Ehe busi néss card

t
i ncl udi ng co et%f: {qmgi n%ﬁilusm |\1/$eas(%5(fme Othg dtégﬁa“f ¢ SOPRET PYEkm P PPigHER ssi on
of electr®hic mail fromthe first wuser to the second user, the system
including a conputer systemfor receiving data froma sensing device
operated by the FPHgR thE®rpict peent gt githoriy ghavingdhesfisngieni teesiit electorigamili ng t he
request andhers@gar@irigd novenent of the sensing device relative to the
busi ness card, the sensing device when noved rel ative to the business card
generating the datrd in thegaupdicngystént snd @nmampar @cvesible iethatibiiger L2 clkd@nib sl Ness

card, the,§easkRdAaNLEEe al so sensing the data

The request to authorise the transmission of electronic mail from the first user to the second
user may be associated with at least one zone of the business card. The sensing device may sense its

movement relative to the business card using at least some of the coded data.

The present invention also provides a system for enabling a first user to obtain, using a
business card of a second user, authority to transmit electronic mail to the second user, the business card
including coded data indicative of a request to authorise the transmission of electronic mail from the first

user to the second user, the system including

a computer system for receiving data from a sensing device operated by the first user, the data
from the sensing device regarding the request and regarding movement of the sensing device relative to
the business card, the sensing device when moved relative to the business card generating the data
regarding its own movement relative to the business card, the sensing device also sensing the data

regarding the request using at least some of the coded data, the computer system being configured to
|



regardi ng the request using at |east sone of the coded data, the conputer
system being configured to NPA140-SG -6 interpret said novenent as
designating the request, and being configured to: record, in the conputer
system an authority allowing the first user to transmt electronic mai

to the second user; and record, in the conputer systemand in a manner
accessible to the first user, an electronic nmail address of the second
user. TheMpH&s¥nt invention further provides a systemfor enabling a first
user to obtain, using a business cardcof a second user, authority to
transmt electronic mail to the second user, the business card including
coded dat @uekgdd bficrhévéBenPfs dkignRAL S teqled, ﬁ%é}ﬁ'gr c'olﬁ%mre&"t% transm ssion of

el ectronic mail fromthe first user to the second user, the system

i ncl udi ng a conpecbefin i Sbreyief Ghterh, A6 AINGHRGGWILH BAkrbtNGr BataRnfiteRBIRicSRAS N
devi ce Op%h%%@%mﬂ&uhﬂg first wuser, the indicating data regarding the
request, the sensinf device when placed in an operative position relative
to the business ' jqndi ' si.ng at_| east. sone of
the coded dat a. "t Re " 48 SRBT LR pll) BARL LRl HERASR, o BRENE PO

i ndi cat i nfldfrschthascdsicgnati ng the request, and being configured to:
record, in the gﬁ ut er. sxst%g% an authority allowng the first user to
transmt el ectroff BT VeRtop firie REQYidghy s for eaghling w gl wer tp phitimesispaput er
syst em anblisings sardrefiaepnacoestivlty @ ttagsntitv@ctfdnicSiail tSRd secondd ued, 6 biisBds Gardrali |
address O{nc]ﬁcﬂx% c%@eg%g inHiedtive ofy;' uddf & %lﬁlln)trlsé e/ t?agé i Qfdn ]:nu elietctlx"]o%{c o li‘l(-l‘lrvrln %%rs? system
for enabling a first user to obtain, using a business card of™a°s€tond
user, aut ¥6rP thy seeenpdpsen fhesystemdicliding oni ¢ nail to the second user, the

busi ness card including coded data jndicative of a request to authorise

t he transnissioﬁ°8ﬁm§F§g??5WF8mWﬁ$FMF?BﬁF?ﬁE@?FP§¥mgﬁ%@?°$ﬁm@ﬁéﬂ§é@%nd
user, t heussytht édicating Hudiepgdiog borpusitcthe Sy SizaiaviéeOthes plaRH W MAGPpdatvapdshiom a
sensi ng deyi I Mol 1 t.ity.of . first user .and r.egardi ng the
Fequest, Fhbede RN trd, el BRLikdoki b Gy of Bl 3R S RTHR BT Uy of
the fir st omgearsysgiybedg seiiiged | dntetpretihe indjentivii daty as Hesignasingthe request, myg beibg | east
sonme of thefimeded data, the conputer system being configured to: record,
in the conputer system an authority allowing the first user to transmt

el ectroni c il rectrd it thecompoarghtas e juthang all®@Rrie, firdt Gsef 10 GaGRANPHGHIc Yt em and
in a mnngg.accessihle to the first user, an electronic mail address of

t he second user. The sensing device may sense its novenent relative to the

busi ness card. record, in the computer system and in a manner accessible to the first user, an electronic mail

address of the second user.

The present invention further provides a system for enabling a first vser to obtain, using a
business card of a second uvser, authority to transmit electronic mail to the second user, the business card
including coded data indicative of a request to authorise the transmission of electronic mail from the first

user to the second user, the system including

a computer system for receiving data from a sensing device regarding the identity of the first
user and regarding the request, the sensing device containing the data regarding the identity of the first

user and sensing the data regarding the request using at least some of the coded data, the computer system

being configured to:

record, in the computer system, an authority allowing the first user to transmit electronic mail

to the second user; and

record, in the computer system and in a manner accessible to the first user, an electronic mail

address of the second user.

The sensing device may sense its movement relative to the business card.




NPA140- SG -7 The recording of the authority nmay be effected by recording

the identity of the first user in a |I|ist of authorised users.
Additionally, electronic mail sent to the second user nay be rejected
unl ess the sender of the electronic mail is recorded in the list of

aut hori sed users. Preferably, the conputer system di sables the request to
aut horise the transm ssion of electronic mail fromthe first user to the
second us®A4FY%r a pre-determned period of time. The request rmay al so be
di sabl ed after a pre-determ ned nunber ,of uses. In a particularly preferred
enbodi ment, the nunber of pre-determ ned uses is one. The sensing device
may i ncl ude a MerHeir@grdihl Bf thd ﬁth@ﬂ&hﬁ}&éf@é&dav?cf&&ﬁm}g e 1d§1§ﬂs6f@lﬂ fgs?}@excigarm‘y

to

contain ag g g}glfl Catl‘&? ma(ﬁns S a unique i1dentit

sensi ng deVi*cESHHY PEENETYLoYR V»teleé@“wﬂ%ﬂﬂdﬂ’@f%be %eﬁj’né“ﬁﬁ%ﬁﬂ%y lzsml%efeda@l@ﬁ the

Pr ef er abl yender hishdxirstrangssil Gsavcdrdedsin pie listbEathotsedusestr f ace of a surface-defi ni ng
nmeans and the systemincludes a printer for printing the business card on
demand. The pri re&rablynyhepedmputer fysters otiwblesdtit arequest t¢ hathgmemehet tramgnia®n pifi nt i ng
the busi n@ssofamghl P& thh rshkd 18 8L sdefd @ér@%r%%temllﬁed gé’ ot h?ﬁm@ T rgtilug‘g le that

the coded dat %la bzf}é ﬁtantlall invisible to t uman e

Accor di ng™, 2308 Y5TEES ERT 2iPFRASIRSH nphsy pldess: I&""@WWHP?&“’&WB@H@@ thhi ch
utili zes omécof prustemitbdskaniess. cards capable of interacting with a conputer
system Whilst the novel nethod and system of the present invention nay be
used i n conj uncilhonsiigtdavies wayriplude & ongsing eib. B\eerta@ininstanees,ahepsaising deliaa fday

pr ef er r edconfaraMidehtiflcstionl §9dnd BRith ﬁfBaIﬂQ%@;E&d%V@rto e SRR crze NERIS 5 Such as
t he Interglag Physi cal | y, the business car I Sp ose on a surface medium
whi ch may °é'g‘B$t°§H§f“‘§lﬁ‘f'fsé‘bl e structure However, in a preferred

enbodi nent, the b eﬁjs card sa {gposed on sh?et mat erial such as paper
or the Iike which g ﬁguséngﬁecﬁr dRPAHY It BT iR suagedsinne Feas patybe

i nt er act i Yremnintldes b pringe iy wtiing the pesinesncard redeopute Thedainer hgy pdﬁtttl&:(l:bt&b ldga

pref er abl y thelMte tRRtas Eﬁﬁfﬁhéjtﬁé MShabs cattlinhedGrefch geﬁ}ﬂng ln%ln? 15P8% e{;gble il tﬁr eby

enabling it to g i ne-readabl e but substantrally invi he human
eye. The Bi¥ide %S“b%aé}PﬂIyl‘Pé{V‘blélt%tBe ‘P’ﬁ‘é‘fdd’(‘z]‘@a‘\fiy%l bl e materi al V\/m ch provides
information to q user uch as t %%l cation or purpgse of the business
card, and whi ch*Vi sﬁlﬁ}y THPEF %?”i l?fhpr S HESTPR IS rsthadiviish utlizer @r gtmers n

posi ti on bupjgshcardy eapplid @m&ctm thﬂemomwed/stdat WhilsTthensyt stctand @b seteimpCheides a
sensi ng qﬂ%b&%vgrﬁoﬁﬁﬂvﬁmsQQﬁ (?on]cufl&m tvﬂtea Y &ﬁlgtggg?s:feql In% ?Iarlg;/ pul e&? r

system dtn Sone instances, to contri ohal " % gain, the
sensi ng d&W! ‘&‘éd‘??ﬁ’i}edt‘f%ﬂf’é‘teé"@éf“i“éﬂ?Itifwofk@?lﬁ%asﬁlﬁth*?r%etpr ef erably corrpact and
easily portabl ey, Lgaatpeabrtlcula#] ﬁ'ﬁrp ferred arrangenent, the sensing
device is confi GiFSd 4% Wsimesheaihe dipord opasyrngedie Ché’lﬁy@ef)%a“bﬁﬂ’/%hl%ally
mar k  t hestrigirer Beteivargn b psfervedls@nbodimeht, als: hnvgihess @st it disppel of thedt@layrigeBabbe t he
coded datypd 6O iGN PuRSRGUA ohiled s it 8RR HANSITL LIEH, Eé’mﬁh@ﬁ

conput er SQ/St em The cod e data t hen provi des contro or na
tem. The coded data is detectable preferably, but not exclusively, outside the visible spectrum,

thereby enabling it to be machine-readable but substantially invisible to the human eye. The business
card may also include visible material which provides information to a user, such as the application or
purpose of the business card, and which visible information may be registered or correlate in position

with the relevant hidden coded data.

The system also includes a sensing device to convey data from the business card to the
computer system, and in some instances, to contribute additional data. Again, the sensing device may
take a variety of forms but is preferably compact and easily portable. In a particularly preferred
arrangement, the sensing device is configured as a pen which is designed to be able to physically mark
the interactive business card as well as to selectively enable the coded data from the business card to be
read and transmitted to the computer system. The coded data then provides control information,

configured such that designation thereof by a user causes instructions to be applied to the software




configured such that designation thereof by a user causes instructions to
be applied to the software NPA140-SG -8 running on the conputer system or
networ k. The nature of the interaction between the business card and the
sensing device and the data that each contributes to the conputer system
may vary. In one arrangenment, the coded data on the business card is
indicative of the identity of the business card and of at | east one

ref erenceNpYPMR® on that business card. In another enbodi nent, the
interactive business card includes codegd data which is indicative of a
parameter of the business card, whereas the sensing device is operative to
provi de d%ﬁnggnqmggbmsys&§o%om)venent relative to that business card to
the conputer systemtogether with coded data fromthe business card. BRI EF
DESCRI PTI ON OF DRAWWNES: thy RfeRttoR Getdstd ﬁfatbhﬁ[{essaﬁ#acada ﬁ@%ﬁngocfewt:%d Iﬂiﬁ\a@:@; ion
wll now S non- limt with reference
to the acglgtn?%%nmm{rjg“lat m% ngs g“t‘fr RS O VaE ghrg iml“gg)méms'g‘ﬁé%‘? e g3 thy ¢ he
rel ati onshisjpess e&rMelrdwatws aﬁlﬂw wentityi ofi the dusimess pard endarf @t ledstsone referene polgén that

descri pti gRinedsicyr QH ?anét&r %mﬁ(ﬁlmmanﬂe%tgﬂac%% B sindss 1M ARG 8)9 b(%% V\@}?& g
net page pgﬁ a netp EI’I nter, a netpage page server, net page

appl i cat i BACERS ?/fear pdhodusingsy erds wpcaas ge spinsdvicois OWatW@tOpE@’éleSi@Pver S
and print &gasdmgnltse:rvmomvaﬁetneﬁlaWeao that LNy daid tFith@ WhBpufer bySted 1&eh& WRhic6dey | ew of

a high- Iega%lﬂo%f__th%g]gersgcap a printed netpage and its online page
description Igure ba 1s a plan view showing a structure of a netpage

tag; Figure 5b is a plan view showing a relationship between a set of the

t ags showsrigr JEs@®RIETIOR orkAaviNgg! d of i ew of a net page sensing device in

the formof a n 6 S. a vie an alternative
?xrefgﬁ'gieane%ﬁner A:r?_hg(lllungnts cg' t!le mven on w111 now\{\)le %%SF]%M\%] gya way Iogfl%?fl onshi p

structure of a netp a(l;je tag, pl an Vi ew

bet ween ali8iERs espmpidralyg \a’@srefsw ﬂiler%‘»‘qﬁing@weg @aﬂﬂqun ahifi:el d of view of a

net page sensing device in the formof a netpage pen; Figure 6¢c is a plan

vi ew showl B§° éﬁ S & STISRRYE b At latiniiép betveema seaplrspriked \pepach omd guprdinspegaher e
target s adescripgdnar ed bet ween adj acent tags; Figure 6d is a plan view show ng
the interleaving and rotation of the synbols of the four codewords of the
tag shownFipwe Fisgurckem@i, vid garigerdetiprsbegwebi owtiagy enof nepageggutedTBge@paps @EESSI NY

and decodieRg, @Jdggg¢ggpggpllfgl&qgreer8 is a perspective view of a netpage pen and
its associated tag-sensing field-of-view cone; Figure 9 is a perspective

expl oded Fig@ss ilhisirhrbie: cORICRAGEnRHAEE sEADIVAd brihtdrd iBbieSin&ied NEAGWrSC
Figure 4 is a schematic view of a high-level structure of a printed netpage and its online page description;
Figure 5a is a plan view showing a structure of a netpage tag;

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

view of a netpage sensing device in the form of 2 netpage pen;
Figure 6a is a plan view showing an alternative structure of a netpage tag;

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

view of a netpage sensing device in the form of a netpage pen;

Figure 6¢ is a plan view showing an arrangement of nine of the tags shown in Figure 6a whete targets are

shared between adjacent tags;

Figure 6d is a plan view showing the interleaving and rotation of the symbols of the four codewords of

the tag shown in Figure 6a;
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;




-9- Figure 10 is a schematic block diagramof a pen controller for the

net page pen shown in Figures 8 and 9; Figure 11 is a perspective view of a
wal | - mount ed net page printer; Figure 12 is a section through the | ength of
t he netpage printer of Figure 11; Figure 12a is an enlarged portion of
Figure 12 showi ng a section of the duplexed print engines and gl ue wheel
assenbly; Figure 13 is a detailed view of the ink cartridge, ink, air and
gl ue path§?“%ﬁﬂ5print engi nes of the netpage printer of Figures 11 and 12;
Figure 14 is a schematic bl ock diagramyof a printer controller for the

net page printer shown in Figures | | and 12; Figure 15 is a schematic
bl ock di agiasn®k a ihAX66kkRlkAh oBNGh BRrSRMof Bl Ae&,lgge panﬂomﬂkgarlé\é 4l bnt heads
associated with the printer controller shown in Figure 14; Figure 16 is a

schemat i c Figlretkis dpagtding W dfh ealpmbidted eigked@inegNt rol | er shown in Figures 14
and 15; Figure 17 is a perspective view of a single MenjetTM printing

el enent, &igureidida septjonflorgletha lydttegf teha@paganpinpagiFigareiint er of Figures 10 to 12;
Figure 18 is a perspective view of a small part of an array of MenjetTM
printing Blewebsitisan qujagged rortiog of Bigye Reshpwiss pfective phthedipiexed printengnes ddgst r at i ng
t he oper atvhddDus@Bl-e of the MenjetTM printing elenent shown in Figure 13;
Figure 20 is a perspective view of a short segnent of a pagew dth Menm et TM
pr i nt headFigurE-i P b detdibd viw af iBCihieamiidgs, i, BY\andfzlud pdSdnd Bl Sfindl FMHeAbhagE gUr €
22 is a Sﬁujih?e?&tﬂi NiEW,0f a printer class diagram Figure 23 is a
schematic view of a pen Class diagram Figure 24 is a schematic view of an

applicati BiBurE _l@i§ $ scHinReE Bk dﬁingM 'b?ell:;%éte} ém@oﬁ%tpﬁgg:é%lﬁgy 8 J“m?‘n %u?elélgia nt and

page description class diagram igure 26 is a s IC View
docunent %{ﬂdz’page ownership class diagram Figure 27 is a schematic view

of a ternjnal Hel ement qu?ci(g,l i zatjon class diagram Figure 28 is a
schemat i ¢ §ely 5 Sempiiileck dpgpm At duplseadipsn g eoprlips el Memigh aprintheqds gur e 29
i s a schemstriaed vitlethe @hteacohyylershévinkin Blresremnt cl ass diagram Figure 30 is a
schematic view of a hyperlink el ement specialization class diagram
NPA140- SGigure [¥ ir sghamaticdriock diagrans eftileerpeititi caginei cemrotidr stmwh ynddautes kaad 1gr oup cl ass
diagram Figure 32 is a schematic view of a formclass diagram Figure 33
i s a schelf@tf &7 ideRFrspictiy WiV pit atinglenMeraiptds pringfgagjeragnt. as used in, for example, the

netpage printer of Figures 10 to 12;

Figure 18 is a perspective view of a small part of an array of Memjet™ printing elements;

Figure 19 is a series of perspective views illustrating the operating cycle of the Memjet™ printing

element shown in Figure 13;

Figure 20 is a perspective view of a short segment of a pagewidth Memjet™ printhead;
Figure 21 is a schematic view of a user class diagram;

Figure 22 is a schematic view of a printer class diagram;

Figure 23 is a schematic view of a pen class diagram;

Figure 24 is a schematic view of an application class diagram;

Figure 25 is a schematic view of a document and page description class diagram;
Figure 26 is a schematic view of a document and page ownership class diagram;
Figure 27 is a schematic view of a terminal element specialization class diagram;
Figure 28 is a schematic view of a static element specialization class diagram;
Figure 29 is a schematic view of a hyperlink element class diagram;

Figure 30 is a schematic view of a hyperlink element specialization class diagram:

i



Figure 34 is a schematic view of a field el enent specialization class
diagram Figure 35 is a schematic view of a checkbox field class diagram
Figure 36 is a schematic view of a text field class diagram Figure 37 is
a schematic view of a signature field class diagram Figure 38 is a
flowmchart of an input processing algorithm Figure 38a is a detailed
flowhart of one step of the flowhart of Figure 38; Figure 39 is a
schemat i c Mi#8%%E%f a page server command el ement class diagram Figure 40
is a schematic view of a subscription_gglivery protocol; Figure 41 is a
schematic view of a hyperlink request class diagram Figure 42 is a
schemat i ¢ Figue® RE shedMiP GEW bitkhyRBllnkebatduPRaR i R0l ;  Figure 43 is a
schematic view of a form subm ssion protocol: Figure 44 is a schematic view
of a set o6fgud32is akdhtiedit sieeofflfaw checlingRmi | cons; Figure 45 is a schematic
view of a set of user interface page |ayout elenment icons; Figure 46 is a
schenmat i ¢ Figired? o schemagic nie bf aylipdal indd classsliagiamgr am Figure 47 is a schematic
view of an e-mail class diagram Figure 48 is a schematic view of a

mai | box cFigere 34is agahepatic vipy efigfisld glgmens spaciafieationeless diagrinew of a contact |i st
class diagram . Figure 50 is a schematic view of a user interface flow for
e-mail; Frgif 5%isﬁggmﬁc%‘?:Vh%fr?é]f"’ldébWﬁ@Wlﬁfd%r%er interface flow for an

e-mai |l regipient excepti.on;. Fi 52 is a schematic view of an outgoing
e-mail fi r%1 ?re gg;‘é%?‘: Frgure” %fét‘?"l‘sgei‘{@aé%ﬁ%ﬁ c view of an outgoing e-mail

second or F%MD?#Qb.'S‘cﬂ&naﬁé‘gggofa'?fgga‘d{srég%eﬁflclaisssdia%raﬁﬁhemati ¢ view of an add

reci pi ents page; Figure I's schemati c yléw_of an incomng e-nail first
page; Fi guize 3is h BovdhSCITERI: frodtbsGWaRbrin@) 1 NCOM ng e-nai| second or

subsequent page; NPA140-SG -11- Figure 57 is a schematic view of a user

i nt er f ac eFighro9afi0r dedilidifioRhaoanpot the fIdvcBl LFR@e 8% a schematic view of an
edit contacts page; Figure 59 is a schematic view of a user interface flow
for a gl obigire siea schi¢nraictior of a padeisger eon@nd denanizbbalivataine vi ew of a user
informati on page; Figure 61 is a schematic view of a user interface flow
“for a busPa@edligaschematiyigyefa s@scripdongeliyeipreteed!c vi ew of a busi ness card;
Figure 63_li sﬁ% ,schﬁmat_i ¢ view of an e-mail_ authorization token class

di agram EBYtTES gshematicyieeyafpeligk yiustclge dssgiver i nterface flow for

request| nﬁiglﬁ'e pj"l?é sr(]: esmsaticC \ggwddf a%;opgrlink activation protocol;

Figure 43 is a schematic view of a form submission protocol;

Figure 44 is a schematic view of a set of user interface flow document icons;
Figure 45 is a schematic view of a set of user interface page layout element icons;
Figure 46 is a schematic view of an e-mail user class diagram;

Figure 47 is a schematic view of an e-mail class diagram;

Figure 48 is a schematic view of a mailbox class diagram;

Figure 49 is a schematic view of a contact list class diagram;

Figure 50 is a schematic view of a user interface flow for e-mail;

Figure 51 is a schematic view of a user interface flow for an e-mail recipient exception;
Figure 52 is a schematic view of an outgoing e-mail first page;

Figure 53 is a schematic view of an outgoing e-mail second or subsequent page;
Figure 54 is a schematic view of an add recipients page;

Figure 55 is a schematic view of an incoming e-mail first page;

Figure 56 is a schematic view of an incoming e-mail second or subsequent page;




Figure 65 is a schematic view of a business card request page. 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 nent, the invention is configured to work with the netpage networked
conputer system a detailed overview of which follows. It will be

appreci ated that not every inplenentation will necessarily enbody all or
even nost NB¥44¥%e specific details and extensions discussed below in
relation to the basic system However, the systemis described in its nost
conplete formto reduce the need for external reference when attenpting to
under st angighb €7 16 @ th@tic Vit ¥ubhintehfre Bb G fofEdifd 2 cGROdI NENt s and aspects of
the present invention operate. In brief summary, the preferred formof the
net page syigiress ieaphostc devcaapeditebnticRipgef ace in the form of a nmapped
surface, that is, a physical surface which contains references to a map of
the sur f aigure fbis michimmaeivienofa ugoinptiice flowg fos4 gohal ubbrelirerepy: r ef er ences can be
queried by an appropriate sensing device. Depending upon the specific
inplenenté eR i) is ¢ irecmefpvivedienenipiomateyrae encoded visibly or invisibly,
and defined in such a way that a | ocal query on the mapped surface yields
an unanbigﬁﬁﬁglﬁﬁﬁmwg?%?éﬁg & weptechflithiona bhigcshegh and anong di fferent maps.
The conputer. syste n. coqt in informati on about features on the mapped
surface, and sucﬁSc B BT S8R“TSRBE retrieved based on map references

suppl i ed FIQIX‘B 1§§§1ﬁ&! g@dfﬁfe-ﬂ%?ﬁp 1ztathontt(n<§n Hﬁs‘ﬁcﬂ%ﬁ gurface. The information

thus retrieved can take the formo actions ""Are initiated by the
conput er siyst & PRnpRAAEW B ulePBRRENA R reblsthESRRASE A LadsNe Operator’
interaction with the surface features. In its preferred form the netpage
syst em r eFig@s6508a ichehafly @UTh b@meR tard RGAstRapgAN I Nteraction wi th, netpages.
These are pages of text, graphics and i mages printed on ordinary paper, but
which work like interactive web pages. Information is encoded on each page
usi ng i nkDRRAIERD DESSRIPIIOH OF KREFERRED AND| QTHERCEMBEDUMENT¢ed human eye. The

i nk, howeN@é: Mcajue™ tidvamadyark dtSileadad Reaireh PreRd, Aeraiignsed by an optically
NPA140- SG - 12 i nmagi ng pen and transmtted to the netpage system In the
preferred form Irabeireferdd gnbaimen@d inhgpper i cakigrano eak itphgetegmetierked i cked
wth the &%utert Brstélﬁqy%trallédné\gﬁrmt bfoahléhr %&J‘% Qﬁﬂ \%)I‘ b}irg)cliatetd hé' lg)p%lr

preferences to a network server. In one enbodl nment tten by hand
on a netpﬁﬁ@mﬁﬁﬂﬁh?ﬁﬂﬁfﬁﬁﬂxPV”W%%H@H?%@H“&E@E%%%@é?@@ﬁm@@mﬁﬁﬁﬁéﬁyﬁe ext in
t he net page isysdtiemno thd be@M/lel@mf bwaver! Me BRtemiit H@eibkdlin its ﬁhof&tohﬁﬁlet@ F\E}%ﬁ(ﬂd ment s,
si gnature ha e automatic erified, allo
e- connerc%m%fggégg Qﬁmn e“%@%ﬁ%%??ﬂﬁd% O?ﬁ%g§m°ﬂ¥ﬂtwﬂﬁggﬁgfg&”
1, a pr|nwéﬂmﬁéﬁﬁﬁﬁﬁw@meﬁhﬂﬁégﬁGS@mmNQQWnteract|ve f orm whi ch can be
fllled in by the user both physically, on the printed page, and

"el ectronical | y* ,r@f%mEHWﬁﬁﬁﬁéﬂFﬁéﬂmfﬁé?ﬁ%@ﬁeﬂﬁ@nﬁ@H%ﬁﬁGWHW€rW@ﬁﬁage
system Thefoexaamlagpes OME, that isRESHIQG! sirficd WRICQRthiad feRfbed 8 A Ma@btehe surface

maintained in a computer system. The map references can be queried by an appropriate sensing device.

Fi gure

Depending upon the specific implementation, the map references may be encoded visibly or invisibly,
and defined in such a way that a local query on the mapped surface yields an unambiguous map reference
both within the map and among different maps. The computer system can contain information about
features on the mapped surface, and such information can be retrieved based on map references supplied
by a sensing device used with the mapped surface. The information thus retrieved can take the form of
actions which are initiated by the computer system on behalf of the operator in response to the operator’s

mteraction with the surface features.

In its preferred form, the netpage system relies on the production of, and human interaction
with, netpages. These are pages of text, graphics and images printed on ordinary paper, but which work
like interactive web pages. Information is encoded on each page using ink which is substantially invisible

to the unaided human eye. The ink, however, and thereby the coded data, can be sensed by an optically



address fields and a submt button. The netpage consists of graphic data 2
printed using visible ink, and coded data 3 printed as a coll ection of
tags 4 using invisible ink. The correspondi ng page description 5, stored
on the net page network, describes the individual elenents of the netpage.
In particular it describes the type and spatial extent (zone) of each
interactive elenment (i.e. text field or button in the exanple), to allow
t he net palfgM&t emto correctly interpret input via the netpage. The subnit
button 6, for exanple, has a zone 7 ich corresponds to the spatial
extent of the corresponding graphic 8 “As illustrated in Figure 2, the

net page pﬁggégﬁmaﬁﬁﬁﬁ@ﬁﬁa&ﬁgngg&ggﬁ&thlCh is shown in Figures 8 and 9 and
described in nore detail below, works in conjunction with a netpage printer
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server sends a correspond |n message to application conputer war e
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preferred axBeut mbedblymorb étrmlglelsrye\dorksrin opaipcyihemetpgt pritr ol spipedet-
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the preferre f%rﬂ?f} this technol ogy, relatively high-spee
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preferred form et lic s, the hysi cal . characteristics of
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avai lability of broadband |nternet access,
personal computer, the netpage printer is an appliance which can be, for example, wall-mounted adjacent

to an area where the morning news is first consumed, such as in a user’s kitchen, near a breakfast table, or
near the household’s point of departure for the day. It also comes in tabletop, desktop, portable and

miniature versions.

Netpages printed at their point of consumption combine the ease-of-use of paper with the

timeliness and interactivity of an interactive medium.

As shown it Figure 2, the netpage pen 101 interacts with the coded data on a printed netpage
I and communicates, via a short-range radio link 9, the interaction to a netpage printer. The printer 601
sends the interaction to the relevant netpage page server 10 for interpretation. In appropriate
circumstances, the page server sends a corresponding message to application computer software running

on a netpage application server 13. The application server may in turn send a response which is printed



service is available to 95% of households in the United States, and cable
nodem service offering broadband Internet access is already available to
20% of these. The netpage printer can also operate with sl ower
connections, but with longer delivery tinmes and | ower image quality.

| ndeed, the netpage system can be enabl ed using existing consuner inkjet
and | aser printers, although the systemw || operate nore slowy and wll
t her ef or e NB¥43¥5s acceptable froma consuner's point of view In other
enbodi ments, the netpage systemis hosted on a private intranet. In stil
ot her enbodi nents, the netpage systemis hosted on a single conputer or
conputer-gm@p&ggmgé%hﬁg, such as a printer. Netpage publication servers 14
on the netpage network are configured to deliver print-quality
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net page péiisoloan®othsigésgnad tigothe &s basyRiviastion @fd cohPratiamdiye. This al |l ows each
user to maintain a distinct profile with respect to a netpage publication
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periodicals such as the m)rnlﬁg newspaper w thout user Intervention, it

can be cohfTEFFPER A 8VEFPYS cRale qFé‘Fe ﬁ‘f‘f%ﬁﬁpé‘f“ﬁred junk mail. Inits preferred

form it only eriodi ¢ msusrlbe or otherw se authorized
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Obj ect in t mis described using a Unif ng Language
(UML) filée%eda‘i‘daf&‘?’ﬁ?ﬁ%a?ﬁo@inﬁg’éndd‘il@élr“éﬁ"r?r@@ﬁ%l sts of a set of object classes

connected by relatlonshl rel ati onships are of interest

here: associ ati onstp%\gn(ﬁnm‘%r‘f‘éénrbéflcfmzfI Fdotﬁéupp%ané@g"&bc?f PP B BPEERRIE Witk o e
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gener al i zokifd. & Bhuddh618 may have a collection of colored netpage pens, one assigned to each member of

the family. This allows each user to maintain a distinct profile with respect to a netpage publication server

or application server.

A netpage pen can also be registered with a netpage registration server 11 and linked to one or
more payment card accounts. This allows e-commerce payments to be securely authorized using the
netpage pen. The netpage registration server compares the signature captured by the netpage pen with a
previously registered signature, allowing it to authenticate the user’s identity to an e-commerce server.
Other biometrics can also be used to verify identity. A version of the netpage pen includes fingerprint

scanning, verified in a similar way by the netpage registration server.

Although a netpage printer may deliver periodicals such as the morning newspaper without
user intervention, it can be configured never to deliver unsolicited junk mail. In its preferred form, it only

delivers periodicals from subscribed or otherwise authorized sources. In this respect, the netpage printer



actual classes, and can be understood in the following way: if a class is

t hought of as the set of all objects of that class, and class Ais a
generalization of class B, then Bis sinply a subset of A The UML does not
directly support second-order nodelling - i.e. classes of classes. Each
class is drawn as a rectangle |labelled with the nane of the class. It
contains a list of the attributes of the class, separated fromthe nane by
a hori zontB#44§Ge, and a |ist of the operations of the class, separated
fromthe attribute Iist by a horizontal, Iine. In the class diagrams which
foll ow, however, operations are never ‘fodel | ed. An association is drawn as
a line joinhig a&%ﬂn&hxﬁé&%ﬁmmﬂ%&ﬁ Wﬂﬂcﬂﬁ #s%ﬁ%!) Llrgqun@tma LLRE ha%n%e\é\élépgo Lhe
nultlpI|C|ty of the association. The ault nu Icity An
asterisk ?wﬁeVﬁamﬁﬁﬁg?Sa multiplicity of "many", i. : zero or nore. Each
association is optionally labelled with its nane, and is also optionally

| abel l ed at eit rol e of the correspondlng class. An open
di anond |{ri11d| cat télﬁliﬂ%g(él'\(gs‘jlsli"Q‘REEJ'.I%ECwP&sSOC| ation ("is-part-of'), and is drawn
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1.1 NETPAGES. Net pa ?s are the _foundati on on a neﬂp e networ k
gjhab?lﬁn 3

built. S DEGSPBHREY of flass - @ﬁ?%??ﬁ?éaﬂﬁwb Wﬁ?%*natlon
and int er dicttinseppse sevend @sler niodeliigpagelasensklsss. of a printed page (or other
surface region) invisibly tagged with references to an online description
of the page. Thé&adslapsriedrpyarps adetroglé lptellohwithshemamnofahcrvieh. P evnsiis b disitol e by a
net Pagte ?ﬁgﬁesﬁﬁ n¢ @lass, ggbﬁat@laigfm ﬂ@ﬁﬂe'b@%‘h@[‘mQQQﬁ:lE 'ap@§ tid By bp%f‘ag&l@ of @yout and
content o

i.ncl udi n, i cs _and 1 mages
descrlbesl?ﬁéq?ﬁﬁggmﬁﬂﬁﬁgﬁp§h%ﬁyﬁﬁ@“ﬁﬁéémePH%?ﬂﬁ?ﬁﬁmﬁﬁﬁﬁﬁh?ﬂmHQQ@WPinks
and i nputpefaii@b as nevé mvdéljpdge al | ows mar ki ngs nmade with a netpage pen on its
surface to be sinultaneously N PA140-SG -15 captured and processed by the
net page syst em ANaisediaprais dravipzgdise joming tvatasses, hpiosrdiyriabgbladye eitheisnd iwjsit thon.
However, @iyl teRRbiathi Frgd! aure %Rlﬁl'iéﬁ@/ 86nd., gﬁ Qgtérﬁl@t*) REOSSR a lt ﬁm

dlstanU|$heq each netpage is assigned a unique page i dent i %EIS page
| D has suFWT%IE%F“%PE@F%l ﬁ“?%mﬁF§fﬁ%ﬂﬂ?@hh%%?vﬁgﬁ“émVéPV“Féﬁg@mﬂﬁﬁber of
net pages. latiedatet cibbrendwitehd olebohibe @ageodas clhds 4 @sh dignoRNEBEEHRE ah fppRedabd Nt ed
tag. The atsébgl ﬁoq?‘nstﬂa]c’tlog’? aﬁcﬂ?dram %Qg%gpg%)% efd bf eass?maltlonl Qpear s, and thereby

indirectly i dentifies the page So |dent|f|es its

own position onatlg. Rasen re%@ﬁlﬁft@s[ab }stldfasvnqg 248 ]fn@‘%nn%rtgo(éﬁégs lhed, in nore

detail bel ow.
arrow (in the form of an open triangle) at the generalization end.

When a class diagram is broken up into multiple diagrams, any class which is duplicated is
shown with a dashed outline in all but the main diagram which defines it. It is shown with attributes only

where it is defined.

1.1 NETPAGES
Netpages are the foundation on which a netpage network is built. They provide a paper-based

user interface to published information and interactive services.

A netpage consists of a printed page (or other surface region) invisibly tagged with references
to an online description of the page. The online page description is maintained persistently by a netpage
page server. The page description describes the visible layout and content of the page, including text,
graphics and images. It also describes the input elements on the page, including buttons, hyperlinks, and

input fields. A netpage allows markings made with a netpage pen on its surface to be simultaneously



Tags are printed in infrared-absorptive ink on any substrate which is
infrared-reflective, such as ordinary paper. Near-infrared wavel engths are
invisible to the human eye but are easily sensed by a solid-state inage
sensor with an appropriate filter. Atag is sensed by an area i mage sensor
in the netpage pen, and the tag data is transmtted to the netpage system
via the nearest netpage printer. The pen is wireless and conmunicates with
the netpdB®4Hp¥G nter via a short-range radio link. Tags are sufficiently
smal | and densely arranged that the pen can reliably inmage at |east one
tag even on a single click on the page.” It is inportant that the pen
recognizecﬁhﬁﬁgﬁggmkg&ﬁgqmggéég5ggnon every interaction with the page,

a

since the interaction i§ stateléss. Tags are error-correctably encoded to
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mai nt ai ns uni que page | nstance for each printed netpage, allowing it to
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page description, the page instance, and the printed netpage is shown in
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i1l um nat y Lve . " when.in the zone, of hyperlink, As wll
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i nduced by t he urfaﬁ)e or by the sensing process. The tags preferably tile
the entirECHEYE PRRLP Ao PN SrBnPrytomttt ha mreecinslr plerrtonfgatiehat t he
pen can r &g abkryoricoragebladncddeds inakenient fagiaMmealerant Givudacsdangéee Ccl i ck on the
page. It is inportant that the pen recognize the page I D and position on
every i nter act iTbhnafpegsipagerervesanpmiaing p muiguetphes insphe@rferchdherintednepbget doess. |1 n a

pr ef er r edi yER@EHi B Mtinct Eéﬂ@f WS GipRikdtyAudd: %uﬁefd@ﬂ tHe %gé% 'H&c%blpﬁf Qg'ﬁpnlﬂf.e& h an
and the region I'D encoded in the tag 1s therefore synonynous

entire page, :
with the B¥5€ 1D of the page on which the tag
The relationship between the page description, the page instance, and the printed netpage is
shown in Figure 4. The printed netpage may be part of a printed netpage document 45, The page instance

is associated with both the netpage printer which printed it and, if known, the netpage user who requested

it.

1.2 NETPAGE TAGS

1.241 Tag Data Content
In a preferred form, each tag identifies the region in which it appears, and the location of that

tag within the region. A tag may also contain flags which relate to the region as a whole or to the tag. One
or more flag bits may, for example, signal a tag sensing device to provide feedback indicative of a
function associated with the immediate area of the tag, without the sensing device having to refer to a
description of the region. A netpage pen may, for example, illuminate an “active area” LED when in the

zone of a hyperlink.

As will be more clearly explained below, in a preferred embodiment, each tag contains an



appears. In other enbodinents, the region to which a tag refers can be an
arbitrary subregion of a page or other surface. For exanple, it can
coincide with the zone of an interactive elenent, in which case the region
ID can directly identify the interactive elenent. Table 1 - Tag data

Fi el dPreci sion (bits) Region |1 D100 Tag | D16 Fl ags Total 120 Each tag
contains 120 bits of information, typically allocated as shown in Table 1.
Assumi ng BPAMESE num tag density of 64 per square inch, a 16-bit tag ID
supports a region size of up to 1024 sguare inches. Larger regions can be
mapped continuously without increasing the tag ID preC|5|on 5|nply by

usi ng abUBJsﬂ}nﬁchﬁgédQﬁ@rlﬁpgru@@x@%vhlcmaﬁs Har Qétetctlcrneg'ld ich Rss@s! 119 g% e 1030 or

amllion trillion trillion di fferent regions e uniq ntified.
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of 6 code 0 ol.s e, allows up to
symbol er )rﬁggr §§ X Ihb%?%tﬁe f aé?:thz SrE %at De Wword, recog@' &< thep gﬁegsta%q ROPILfE On Ef’gya symbol
error rat@wﬁ$mmﬁ“b@633@&m@mhem@@@mmﬁémdﬁach 4 b|t symbol is represented in
a spatially coherent_ way in the tag, and the synbols of the six codewords
are interl eaved %b@?PHFPW*%W?H?WeFE@nPd@wh¢ﬁg§ﬁ€ﬁ§@ﬂé§“ﬁhﬂtﬂ@mbmﬁsmderror

(an error thafeéﬁﬁ: 111 é}@odeﬂmﬂ thel tf 16 thSrlaﬁ}Eel sﬁiohﬁfnoﬁdw}n&ﬁ@d'ﬁagm& dhe PRHIRY GBiciehdllafl MUM
ny one

nunber of

codewor d, q%%usﬁﬁéﬁvﬁﬁgﬁ%mm emgmwﬁ ﬁ%g%g?%gfmpﬁ§“8§¥@WS%??B?°éﬁﬂgﬁﬁ fully
correct edothql\ﬁvfasm F?faﬂ?i#l@ke itrceyy caingide (wh thagoreoden oedetive alkmbre, ingeigh tase bt ace of
a (15, 5)reRechr20liRMRNIGA B intdRiiveiALR! € a Reed- Sol onbn code with nmore or
| ess redundancy, with the same or different synbol and NPA140-SG - 17
codeword sizes; another block code; einey disbhagment kind of code, such as a
convol uti onal code (see, for exanple, Stephen B. Wcker, Error Control
Systens for Digital ComunicatFied ang Brexisagye(bitsy enti ce- Hall 1995, the
contents of which a herei nRegooipor afi@d by cross-rieference). 1.2.3 Physica
Tag Structure The physical [Tlegli? esent #@6i on of the tjag, shown in Figure 5a,

i ncludes fixed target stru%ﬁgﬁes 15,4 16, 17 and vijari abl e data areas 18.
The fixed target structuregotd| ow a gi@gdsi ng devi cg such as the netpage

Each tag contains 120 bits of information, typically allocated as shown in Table 1. Assuming a
maximum tag density of 64 per square inch, a 16-bit tag ID supports a region size of up to 1024 square
inches. Larger regions can be mapped continuously without increasing the tag ID precision simply by
using abutting regions and maps. The 100-bit region ID allows 2'° (~10 or a million trillion trillion)

different regions to be uniquely identified.

1.2.2 Tag Data Encoding
The 120 bits of tag data are redundantly encoded using a (15, 5) Reed-Solomon code. This

yields 360 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 2 minimum number of symbols overall and a minimum number
of symbols in any one codeword, thus maximising the likelihood that the burst error can be fully

corrected.

Any suitable error-correcting code code can be used in place of a (15, 5) Reed-Solomon code,

for example a Reed-Solomon code with more or less redundancy, with the same or different symbol and



pen to detect the tag and infer its three-dinmensional orientation relative
to the sensor. The data areas contain representations of the individual
bits of the encoded tag data. To achi eve proper tag reproduction, the tag
is rendered at a resolution of 256x256 dots. Wien printed at 1600 dots per
inch this yields a tag with a diameter of about 4 nun. At this resolution
the tag is designed to be surrounded by a "quiet area" of radius 16 dots.
Si nce t heNBRi#®&¥G area is also contributed by adjacent tags, it only adds 16
dots to the effective dianeter of the Ag. The tag includes six target
structures. A detection ring 15 allows the sensing device to initially
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tag due to the yaw of the sensor. The orientation axis is skewed to yield
a unique orientation. Four perspective targets 17 allow the sensing device
to infer Ad3accihusicaltTap Stiuetsresi onal perspective transformof the tag and
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sensor field of viewis obtain S are ‘on a equil ateral
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an irregular triangular grid. In combination with the circular detection ring, this makes a circular
arrangement of data bits within the tag optimal. To maximise its size, each data bit is represented by a
radial wedge in the form of an area bounded by two radial lines and two concentric circular arcs. Each
wedge has a minimum dimension of 8 dots at 1600 dpi and is designed so that its base (its inner arc), is at
least equal to this minimum dimension. The height of the wedge in the radial direction is always equal to

the minimum dimension. Each 4-bit data symbol is represented by an array of 2x2 wedges.

The 15 4-bit data symbols of each of the six codewords are allocated to the four concentric
symbol rings 18a to 18d in interleaved fashion. Symbols are allocated alternately in circular progression

around the tag.

The interleaving is designed to maximise the average spatial distance between any two

symbols of the same codeword.



1.2.4 Tag | mage Processing and Decoding The tag i mage processing and
decodi ng perforned by a sensing device such as the netpage pen is shown in
Figure 7. Wiile a captured inmage is being acquired fromthe i nage sensor
the dynamic range of the image is determned (at 20). The center of the
range is then chosen as the binary threshold for the inmage 21. The inmage
is then threshol ded and segnented into connected pixel regions (i.e. shapes
23) (at 22FA14Sapes which are too small to represent tag target structures
are di scarded. The size and centroid & each shape is al so comput ed.

Bi nary shape nonents 25 are then conput'ed (at 24) for each shape, and these
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transform The axis target structure 16 is the next to be |ocated (at 28).

Mat chi ng cee a s normalizations to each shape's
nonent s, i%% roﬁ%?F%Weﬁ%?%/ﬁfﬁglaﬁgaﬂﬁ%cpg%sul ting monents. Once its
second- or der noIBNIS MeR PrREsESAg|and dagodingeperormed leya tgesing jdgviesgudh| ay the metpagni zed.
Not e t hat paaneshbudi ih Qg GEWhild BRI i ilrﬁger @Bﬂdigra&ﬂ]r@dﬁoﬂi HAIREGHRLEhd BRakiVO

possi bl e orle ations of th e i berately sKewed to one
C7ae to niek P hEEhEER oPmind? (i me L RHR e b by 5 e T
rotation- f\voﬁlmagqéi Theemepeiisthenttigeshelticdand egmdnted narscolmgcled el teging '(ise. shapes .
nor nal i Zaﬁﬂ)%@2ﬁ@ﬂpésevqnch%&g@sﬁﬂeto %feg‘eq?ﬁé ha¥eer ShSHQT&d QR éiggcp i g8 e axis
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transform 33 is inferred (at % bas on so ers
equat i onsOFEFETFV 2 p17ad srperimptiy 0 ‘ﬁ%@égp%i’ﬂt?“allsf?&ge space point pairs (see

. ture Ma and | mage War
Heckbert, P., F&lﬁeda?('g?a?éeg étrsuctl(ljrfe lér 1s e next to beplg ateg (at 28). Matchgng proceecFi)s bygapplymg

the ring’s normalizations to each shape’s moments, and rotation-normalizing the resulting moments. Once
its second-order moments are normalized the axis target is easily recognized. Note that one third order
moment is required to disambiguate the two possible orientations of the axis. The shape is deliberately
skewed to one side to make this possible. Note also that it is only possible to rotation-normalize the axis
target after it has had the ring’s normalizations applied, since the perspective distortion can hide the axis
target’s axis. The axis target’s original rotation provides a useful approximation of the tag’s rotation due

to pen yaw 29.

'The four perspective target structures 17 are the last to be located (at 30). Good estimates of
their positions are computed based on their known spatial relationships to the ring and axis targets, the
aspect and rotation of the ring, and the rotation of the axis. Matching proceeds by applying the ring’s

normalizations to each shape’s moments. Once their second-order moments are normalized the circular




Masters Thesis, Dept. of EECS, U. of California at Berkel ey, Technical
Report No. UCB/ CSD 89/516, June 1989, the contents of which are herein

i ncorporated by cross-reference). The inferred tag-space to image-space
perspective transformis used to project (at 36) each known data bit
position in tag space into i mage space where the real -valued position is
used to bilinearly interpolate (at 36) the four rel evant adjacent pixels
in the i npti'4d-$8age. The previously conputed inmage threshold 21 is used to
threshold the result to produce the final bit value 37. Once all 360 data
bits 37 have been obtained in this way,” each of the six 60-bit Reed- Sol onon

codewor ds pérﬁye&lﬁ@ﬁ%@@ alk @ﬁsy ﬁ)gl)ecogﬂze}’ 1Al Jgrget g@&-ﬁ(&? he? Es‘ﬁﬁatg’quo dn%n it %Qe‘élngg oded

bits in total codewor ewor d
order, so™ffaf hf‘c%@%ﬁ?fﬂfglda?féheuf%P?f%PFﬂtharaes qr%%lrtﬂ@avéetha peripeRyive-ditierted anpl i ng
process. ddmersrilga tqairg 6t kndn i irDiad gpacﬁcudghﬁ elghﬂd@resuh%m &fspéch@ aiR@R Whose

rel ations nteeg t he rin rt of a
conpl ete ?i ag ’ﬁt??edge(c%g%lqedt S ﬁ'mg 'S Hot" erOSL(lJ RU “HAY “%%E:a tg? “T Vg Sp&‘éecagg
then no p&mepwadetiomh pits (Feeébp@eid K..ofunddmentdsi of Sexturd Mapping «Gil \ipage ddlesjomt e

processi nglasl?@é’\@ﬁes@-mpt brdgakly @Cﬂ@&m%ﬁeﬁ@iey,fﬁe%ga]qkfepo\‘t'l\ﬁ)WU(]Egﬂ%SDek@/’SItﬁ
alternati e éfghe(f i nyol ves seeking another tag in the current |mage

The obt a| Sttty oﬁ‘d]i“f}]a?feé?ret“ﬂ’é?o‘ipﬁfétﬁ"cWYtCEPS%‘Ffe'E"Ff@) regi on containing the

tag and the position o Wi t hin An_accur osjtion 35
of the pen nib |Thefn eererté%sPSce o ggagv\%bf“fe pﬁ‘gpeftﬁ’g trS%EIHE\I'SI used P iPERFELS '{"'i%? °%B of the
pen, is tkwewn dad kit position(imtag Siye ifitp ommet $peccpbers the ol-valmed posifief ionsad BJilinkger ved on
the tag ﬁ&%oﬁ@?at&Wfo&%Waﬁlad Qéhf%tuleﬁrﬂﬁm Qiplp%é@@e[rﬂe Lx@ﬁo@?@oxﬁp};ﬁﬁﬁdg& al axis

andthepnsoptlca axi rnative Tag Structu

st ruct ur eFEYEA! E)*é‘éedé?)%@‘déhed‘é%‘“ﬁﬁ@@mf@e Supporiethe taggi ng of non- pl anar

surfaces where_ a. r In the nore
usual case of pIoélnrzlaa‘hiflg(gdu(?l ag'seis7I ﬁ% bFGéI o ?dé&n@?/éf’ra ’€?°PP?%8“' S8‘fg0 &edl'sé’loﬂ’(‘}’ém bl e,
i .e. surfedewrdsicecedsd Ghadtis yiolfl 2p dpeded diixl3% he120i kededrhis & ehf Note @t thé ag

St T UCt Ur eSd&R HRbHSALMRLER c@w&%rher D Fhaf SRR 2P AL efmtéria% ahqrangg
Figure 6a shows a square tag 4 four perspectivé tar 7

simlar i HeEPPIREPIFE to tags descrl bed by Bennett et at. in US Patent

5051746. The ta re res nts sixty 4-bit Reed- Sol o |s 47, for a
total of 240 bi g he r lgglsr0 %?%"é‘@ﬂ% AR r%@/t'(%‘g‘p&%theélﬁ’ée each
zero bit g}l;lranttﬁethaahﬁsr'eladéfomﬁ it peet of @ rom&poagdif mcpnghiete. tag'ﬁmt pardapeatdesstlly ar get s
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Fi gures 6h and ur.e shows a square tiling o

cor r esponfifdy? "%“?’r’i‘lﬂi‘}%‘ﬂfii"@l‘ﬁ” 67 2 Pty sirataghimgiventrsitinespether tahéﬁkﬁ agdhal s of
two tags.imkgegure 6¢c shows a square tiling of nine tags, containing all one
bits for illustration purposes. Using a (15, 7) Reed-Sol onon code, 112 bits
of tag data areTheditzmdding daga istiveedbdidindtypf telggion containing the tag and the position of

the tag within the region. An accurate position 35 of the pen nib in the region, as well as the overall

orientation 35 of the pen, is then inferred (at 34) from the perspective transform 33 observed on the tag

and the known spatial relationship between the pen’s physical axis and the pen’s optical axis.

1.2.5 Alternative Tag Structures
The tag structure described above is designed to support the tagging of non-planar surfaces

where a regular tiling of tags may not be possible. In the more usual case of planar surfaces where a
regular tiling of tags is possible, i.e. surfaces such as sheets of paper and the like, more efficient tag

structures can be used which exploit the regular nature of the tiling,

Figure 6a shows a square tag 4 with four perspective targets 17. It is similar in structure to
tags described by Bennett et al. in US Patent 5051746. The tag represents sixty 4-bit Reed-Solomon
symbols 47, for a total of 240 bits. The tag represents each one bit as a dot 48, and each zero bit by the

absence of the corresponding dot. The perspective targets are designed to be shared between adjacent



240 encoded bits. The four codewords are interleaved spatially within the
tag to maxim ze resilience to burst errors. Assumng a 16-bit tag ID as
before, this allows a region ID of up to 92 bits. The data-bearing dots 48
of the tag are designed to not overlap their neighbors, so that groups of
tags cannot produce structures which resenble targets. This al so saves i nk.
The perspective targets therefore allow detection of the tag, so further
targets aMNBAIA®IG required. Tag i mage pr.ocessing proceeds as described in
section 1.2.4 above, with the exceptiOB%that steps 26 and 28 are onitted.
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It is possible to dispense with perspective targets altogether and instead rely on the data
representation being self-registering. In this case each bit value (or multi-bit value) is typically
represented by an explicit glyph, i.e. no bit value is represented by the absence of a glyph. This ensures
that the data grid is well-populated, and thus allows the grid to be reliably identified and its perspective
distortion detected and subsequently corrected during data sampling. To allow tag boundaries to be
detected, each tag data must contain a marker pattern, and these must be redundantly encoded to allow
reliable detection. The overhead of such marker patterns is similar to the overhead of explicit perspective
targets. One such scheme uses dots positioned a various points relative to grid vertices to represent
different glyphs and hence different multi-bit values (sce Anoto Technology Description, Anoto April
2000}.



region, the location of the tag within the region nust be known. This is
given by a tag map, a function which maps each tag ID in a tagged region
to a corresponding |ocation. The tag map class diagramis shown in Figure
22, as part of the netpage printer class diagram A tag map reflects the
schenme used to tile the surface region with tags, and this can vary
according to surface type. Wien nultiple tagged regions share t he sane
tiling schNes-%nd the same tag nunbering schenme, they can al so share the
same tag map. The tag map for a regi o% ust be retrievable via the region
I D. Thus, given a region ID, a tag and a pen transform the tag map can
be retrieyg% qugm ID can be translated into an absolute tag |ocation
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t he zone whmple, paodedcartesian apgdinatesnts olirao@diedtaepdnding\vn thdjuefat tipaeh REh ing t ag

cont ai ns %eéaegmeqam Gibhedlic! leﬁthtgd bﬂﬁﬂtlﬁéﬁ% i HSfl, L ﬁ%fn?s SsoBh @B 1N

t he page description associ ated e reglion gs In the zone
of the us‘e’?fe"‘?“ﬁtta%’infpéé’éyré?refﬁ‘ﬁﬁivedﬁﬁ'@‘ﬁﬁW\}‘“ﬁ he user interface eI ement, naking
themall identical and therefore indistinguishable. Object- indi cati ng tags
do not, tpg;ef oxi. sug&ort the capture of an absol ute pen path. They do,
however suppor { q?ﬁa 551 Ure of a relative pen path. So long as the
position sanpli A{° fl‘rs%‘tﬁhe‘ﬁfé‘? a%ipge tfanse wecy et Niph 1o oSl usepthe g cBugirer ed t ag
f r equencydesdib cdilieih ageseEat. T‘fné’ R R oS Rl el uRENo MBIk dic@ihet Aed HaIrdgXt

within a cﬁstcﬁsgeia @1 tleg co ngs LS cht mﬁma?mﬁaned

A location-indicating tag contains a tag ID which, when translated through the tag map
associated with the tagged region, yields a unique tag location within the region. The tag-relative location
of the pen is added to this tag location to yield the location of the pen within the region. This in turn is
used to determine the location of the pen relative to a user interface element in the page description
associated with the region. Not only is the user interface element itself identified, but a location relative
to the user interface element is identified. Location-indicating tags therefore trivially support the capture

of an absolute pen path in the zone of a particular user interface element.

An object-indicating tag contains a tag ID which directly identifies a user interface element in
the page description associated with the region. All the tags in the zone of the user interface element
identify the user interface clement, 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




Wth either tagging schene, the tags function in cooperation with

associ ated visual elenents on the netpage as user interactive elenents 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 appropriate response to be generated in the netpage system 1.3
DOCUVENT AND PAGE DESCRI PTI ONS A preferred enbodi nent of a docunent and
page descNrpud-en cl ass diagramis shown in Figures 25 and 26. In the

net page system a docunent is described_at three levels. At the nost
abstract level the docunent 836 has @i erarchical structure whose

term nal clat vmthc neent .obj ect s 84. ch as text
Obj ects, ?Ae )g(tgﬁ?egcﬁ g%%tgﬁ%ttthgﬁ‘gp?acemeng ﬁjcb Céngtsc'émp tper: po&i_:ll 1!0?1}_? nex ocuma Ertnﬁe S
printed oﬁaﬂézeurﬁmzlﬁ'wﬂywwn@ particul ar page size and according to a
particul ar user's scale factor preference, the docunment is paginated and
ot herwi se f or mat't GoPithee Gieping hemes 1Be Wesfuction in fropgraiop 3ih gopqejatef piswgbtlemealases be
associ at edn Wt thbipgoai eat mi@ﬂaj:tﬁe tISmaii i€ had Bseflich fider@ntvict he Pilhinse. akgQei at ed

with thei e naij r nt art:c | arly, where the content
obj ects a%pé)&g{gt %9595 deyid .Or rp?quﬁrc}aﬁat ed THs é%@%“s%’ § dyiee HE AR APPRIHC page i s

al so descfeﬁméfﬁf%@;ﬂ@!fﬁ&tﬂéwhemmagamrsww i nput captured through a particular
page instance 830 to be recorded separ ately frominput captured through

ot her insaances of the sane escription. The presence of the nost
abstract d8cuneMOCURRTAND f"f“‘t‘?ﬁ)'-%ﬁ“"f"h‘?é"s page server allows a user to request
a copy of a docuninkres Q"?*Pe‘ilme%@f Agofument ald paze aewopion the dagumcie siooument ' s
speci fic fQibdkandtlge user may be requesting a copy through a printer with
a different page size, for exanple. Conversely, the presence of the
formatt ed docunmenthe ae@sgs iymﬂ) ﬁ)ﬂooﬁllﬂeni Rl ARG aSiBey Rlelsahl @\ Gost Et@ugaagﬁl @,@r ver to
efficient ret..us |ons on.a r rinted

f or mat t edh%%éﬁﬁ%ﬁﬁ le(r:"’gcnlsc fﬂs &0F wgosgémgal eﬁebnt? 1#%?%9 %e asé‘écéateg %‘f“itons 5,
each of wli%h 84 welsds saxbobiskts,gext wtle effieck.gmpagtobieds. tte Qmbathd doelii@mﬂprmte%ﬁa Each

f or mat t edpheeMBAta RARUE B §1keaindea¥<§oﬁﬂig 02 FRRGar R s0Rall @a@topﬁlg@renc-ghﬂh§
defines the actjve. arg?fg,?@gmg% t elenents such as hyperlinks and 1 nput

fields. AYYHRYIHEReeifas orpgier deppiuderalelemeith RS vl ingeme e ° 834, 1 t
consi sts ofocated afith gbutenp abjectd nisithame eliffeB80fone #oke Siocibd ofth ciRlr @EREdMdEg t 0 a

page des C{ehrﬂﬁak ngmélts é]arﬁcn@rl))( %e%é ?o(iiltegto gﬂ? T[e § Eaglfged %9‘% Spr]'{l%& ¥natgn%g 0$ D 50 of

descri bes a single unique printed netpage recor
t he net patfsumeniadngapyee jspdsp istcrbed senpestelyp &y elloafmialt d@emﬁﬁhpughmpa&weler pakge i t

r epr esent BstcE B0Yto B redorRATGEpaFRYURST Bfutichptir&OthdlidhQither MstRRGCHRShANSSe
consi sts %6 a.set of termnal elenent instances 832. An el ement instance

only NPAl lgté’ 23 exists if it records instance-specific information.

Thus, a hyper! |, LOSIAAEGE Rk Sleiad QJCW%HP%%%@ i o SO er HERAURE 4 !
records a transaction I S specl t %a e instancé, and a
field instasta cepyjo§ docpupgnt without being forced to accept the source document’s specific format. The

user may be requesting a copy through a printer with a different page size, for example. Conversely, the

presence of the formatted document description on the page server allows the page server to efficiently

interpret user actions on a particular printed page.

A formatted document 834 consists of a set of formatted page descriptions 5, each of which
consists of a set of formatted terminal elements 835. Each formatted element has a spatial extent or zone

58 on the page. This defines the active area of input elements such as hyperlinks and input fields.

A document instance 831 corresponds to a formatted document 834. It consists of a set of
page instances 830, each of which corresponds to a page description 5 of the formatted document. Each
page instance 830 describes a single unique printed netpage 1, and records the page ID 50 of the netpage.

A page instance is not part of a document instance if it represents a copy of a page requested in isolation.

A page instance consists of a set of terminal element instances 832. An element instance only



a field el enent because it records input specific to the page instance. An
el enment instance does not exist, however, for static elenents such as
textflows. A termnal elenment can be a static elenment 843, a hyperlink

el enent 844, a field elenment 845 or a page server conmmand el enent 846, as
shown in Figure 27. A static elenent 843 can be a style elenment 847 with
an associ ated style object 854, a textflow el enent 848 with an associ at ed
styl ed t eNPAI40 ect 855, an inmage el ement 849 with an associ ated i mage

el enent 856, a graphic elenent 850 witlp an associ ated graphic object 857,
a video clip element 851 with an associated video clip object 858, an
audi o clip;el; ik iat.e i I.R.:Qbj 859, ' or _a

cori pt el a R R AARGE 1Bt Pl e gh Pk

Fi gure 28becauspifserrdsgdiensption I3 vhich i cnegifin ity ppgedisiing38d yififidinstinge ayislefrt o
record anyfielé geriedt bebdike iCagids it spific e RACBMY. &R lBRABInMEe BB HoVexls @
specific Lgeagfgjgﬁngkmég ﬁg%mg%eferred formof the invention, a tag nap

Wi th each P

811 is assocl ate age I'hstance to allow tags on the page to be

translated into Al tgrg'l%tai é?éﬁ‘ﬁ:nt%& lgemestaﬂuaagﬂeﬁthé, a Fg{@‘%yf%% SMET}%%?%% 8%56 t of

preferred enbodi nent, a netpage network cons a di stri S

net page p#cfePaes &F Pk panmpd elpiaanp igeas bepinsinFiguiegh. 4siateslanent] $43ret prageylt D
servers l2emeC$agn -2 RRbNIEAIyRDHRE RYL hSexdiBw elehBilt RADRIPIMDIGAL] YedSiBh VET S
14, and ngbtéocg%g %‘r.i nt ers 685}]9 connected .via g net wor k 1‘)’? such as the

| nt er net , *VEs T HOWHES SR EP S 2 1% i (s e PRy S Y PP is Alengt SRV 5 o
server whisedtiated gophdschiwt 87 angén ¢ip chatmdenwils ar ssocipied sideo qiip iohje@18S8, an
applicati R GpdichiR!ds8 Jlith AR Sssolieh LG BD Yt 858 ok Zd?s%r}#%feh%“%ii?%ﬂ K

activities. |t authenticates wusers and act's as a signing proxy on behal f
of aut hentFEEESHIPOBIY Sothassppmit eIt t r ansactions. It also provides

handwriting recqgnition servjces. cri bed above, a netpage page server
10 mai nt ai ns pgr SPSPENEe ot %arcﬁ%?“i“@ﬁd‘g%élﬁh“’gésgl@e B EEYT AR Paitel ‘ghﬁp'brﬁﬁe

i nst anceson tiragnwtiqhaom netepphop k speritid inplegeraany nunber of page servers, each
handl i ng a subset of page instances. Since a page server also maintains
user input val tfee prefprredderr obthg lvintien, aiae map 1 jisastosiated ieith cadh pastipgige tpri nt er s

send net pARe tdghighihe Elid' 10 6d thaisldidd ikt BcatiRBh MPpdeat € page server. The page
server interprets any such input relative to the description of the

correspondi ng page. A netpage |ID server 12 allocates docunent IDs 51 on
demand, ahdl proVHeldsrPharNETM@RENCI Nng of page servers via its ID allocation

schene. A net pagea pefeiddmbbiffst, b hipdgd hawvhR tonklis b 4 BuiRebd NG T n st %Eé (DNS),
or siml al el qorﬁpol ve a. NPAL 40- SG - 24 p?e]t a%elzpa e ID 50 into the network
addr ess ol 'the netpagespagd EEFVer- A "Fhel“e 87148% ARTIERAIAY SH G el
i nst ance. netpage publication servers 14, and netpage printers 601 connected via a network 19 such as the Internet,

as shown in Figure 3.

The netpage registration server 11 is a server which records relationships between users, pens,
printers, applications and publications, and thereby authorizes various network activities. It authenticates
users and acts as a signing proxy on behalf of authenticated users in application transactions. It also
provides handwriting recognition scrvices. As described above, a netpage page server 10 maintains
persisient information about page descriptions and page instances. The netpage network includes any
number of page servers, each handling a subset of page instances. Since a page server also maintains user
input values for each page instance, clients such as netpage printers send netpage input directly to the
appropriate page server. The page server interprets any such input relative to the description of the

corresponding page.

A netpage ID server 12 aliocates document IDs 51 on demand, and provides load-balancing of

page servers via its 1D allocation scheme.

A netpage printer uses the Internet Distributed Name System (DNS), or similar, to resolve a



A net page application server 13 is a server which hosts interactive netpage
applications. A netpage publication server 14 is an application server

whi ch publ i shes netpage docunents to netpage printers. They are descri bed
in detail in Section 2. Netpage servers can be hosted on a variety of
network server platforns from manufacturers such as IBM Hew ett-Packard,
and Sun. Ml tiple netpage servers can run concurrently on a single host,
and a si nYPAd40s3sy ver can be distributed over a nunber of hosts. Sone or al

of the functionality provided by netpage servers, and in particular the
functionality provided by the ID servé "and the page server, can also be

provi ded n uch. as net e printer, in a
Conput or G Rara I o BERASE IR o ARG FaB: §Re kB0 BB M Reer The
net page pH¥icer 601 is an appliance which is regi stered with the netpage
system and prlnts age docunents on demand and via subscription. Each
printer has a uri ep%Plﬁf‘té’P SPTPST @ Is Ry whichdigsh Bicragtiye efpagh appleatipnag
net wor k vhapage mnmnkse&uch ifsn tzﬂ‘pﬁcahcn;t ervaebhichi plBiahds Yretiga deculiér@ad el

connecti o ecurity settings in non-volatile
ntd%o e gatfe d&%be:? & Iact:t!n 1}{ %P gn >

menory, the netpage printer dontal e no persistent storage. As far as a

user is concer ngliqg Tsé‘r@erﬁc%w@ﬁ&%teh %n bﬁle&%m?éé&&ﬁ sewel\'@h%ﬂrgsef(ﬁjqni ih .';tﬁ}E}s

|nteract|velg/acrosss e and tine wth help o stributed

net page pi§easdEMyBrvdety! Ckaf¢ ﬁﬂéﬂ%%’é‘ﬁlel“ﬁtp’ﬁe Seﬁ\aef%%wp spoyssetyoné spele fser s, The
net page psrdniigie §ee.@.edam! &Sdlﬁﬁﬂi)@d} biebStimBoPIRGS. SHREHHAR Bt tHe fHicBthaitP B AGR by
publicati r (=19 bute n two parts,

page | ayoxge,[[ﬂ)sag se%%g t%JI}]d i garttl tne{ glon ntgl pnowﬁed% (ﬁ)16li eran 8&}%3 638%{] F%agot h e
pages. Behfelﬁ‘svéie@ﬂlrep@’rlsenﬁwmmll@w Su@aigenﬁmg@ml@r arsecomy'mro‘aaﬂdstytlcspeon fic to a
parti cul afycal pdtlasier i ber and so are pointcast to the subscriber's printer via
the appropriate page server. Text and i mage objects, on the other hand,

are typically shared with other subscribers, and so are nulticast to all
subscri bet.8' pr TRt BepaceRRItTIRR appropri ate page servers. The net page

publication ser mneq,@gelpmnmﬁsla@a@%mcahdr te@é‘dv@Q% %Qgﬁﬁrﬂt pribtf1t O
p0| ntcasts and, nultica recel vin OI nt cas docunent's

page | ayolftPése foruneyss |°ﬂ3d%r?anﬂﬁ a SYRpErRGPm %E' P?:'ﬁ‘gth%s a piqug pnter I 42 aqddyy ¢ o,
Once the mentbcéuoﬂhaspageWuyledaztrteewod@nq:hlaeﬂaelnpageldbaaly@iahmomdld@bmmbls t hat
define the docunent to be printed, it can print the docunent. The printer
rasterizes and perhion @@awanfbse@m@rﬁetp@gg@momvwﬂq nvEou S yetge yotehcogfades of

t he sheetpyo pefslsteﬁt%[&‘a@é s fﬂ%@h%ﬁ%@ & dBhickitd, @RThBRHIER @ﬁercanf)L@Jr’s NZ@%}@H.%Q& I nt
engines utilizi et TM pr.i nt hrﬁ\,ggs 350 for NPAL40-SG -25 this pur pose.

The pri nt‘f‘ﬁ‘zjma? éfé’%s Bivs P} Emp HER ST ST Yef &P Pps: 195K B of
page descindeptndentis of pantichilar netpage printers.

The netpage printer receives subscribed netpage documents from netpage publication servers
14. Each document is distributed in two parts: the page layouts, and the actual text and image objects
which populate the pages. Because of personalization, page layouts are typically specific to a particular
subscriber and so are pointcast to the subscriber’s printer via the appropriate page server. Text and image
objects, on the other hand, are typically shared with other subscribers, and so are multicast to all

subscribers” printers and the appropriate page servers.

The netpage publication server optimizes the scgmentation of document content into
pointcasts and multicasts. After receiving the pointcast of a document’s page layouts, the printer knows

which multicasts, if any, to listen to.

Once the printer has received the complete page layouts and objects that define the document

to be printed, it can print the document.

The printer rasterizes and prints odd and even pages simultaneously on both sides of the sheet.

It contains duplexed print engine controllers 760 and print engines utilizing Memjet™ printheads 350 for



expansion and printing of page inmages. The raster image processor (RIP)
consists of one or nore standard DSPs 757 running in parallel. The

dupl exed print engine controllers consist of custom processors which
expand, dither and print page images in real tinme, synchronized with the
operation of the printheads in the print engines. Printers not enabled for
IR printing have the option to print tags using | R-absorptive black ink,

al t hough tPM140-3Gestricts tags to otherwi se enpty areas of the page. Although

such pages have nore limted functionality than IR-printed pages, they are
still classed as netpages. A normal net’page printer prints netpages on
sheets of ; hee. MOre specialised netpage printers nmay print onto nore

speci al i sed 'surfaces, such as globes. Each printer supports at |east one

surface type, aﬂﬂéipﬁiﬁﬂé)ﬂwe% c@ﬁsxs{s%@% d@d%@plédasglgés' Ilaété?ﬁatﬁﬁ; deRthilenge tag
map, for each, surface t describes the tag tiling

whi ¢
e acPRATIE] TSR GTIBE] St Tl i e: Bate AL S0t Hhoateraiorob sk
docunent ®8Pshatunhing ndhaeUkiet d@lmagmn(:@gmé)emmms easistyof bﬂatoﬁarg&rca;ts(ﬁdwm&ﬂ gure 2

shows t he e{}%dpmg' aR&;'r){ &ﬁyﬁl&?&? %1 rgeh ﬁrqg %m;hrgn?z é %%;[ the (%e tliolrir(])i;| g ]é]rr ea%s mqhe

information malntai aregls I on server page net wor k.
A preferré’ﬂ’t%ﬁ'ﬁ-ﬁl ment of the netpage printer is described in greater
detail in Sectign 6 below, with reference to Figures 11 to 16. 1.5.

MVenj et TM Pri nt he8g&™ FriEnTRe SR PEpting dpe derPPECP afﬂé %8 PYRE IBTaP%‘?EPéYesblﬁ?hde Wi th
a wi de r amgeeltbdugiaibgyi rbsarictspags 0t othgwiset @phndda gi tﬁﬁpagé natheigh AEh bdpey d mbraKj et ,
pi ezoel ecyfi g ﬁ.'m%nﬁ%tyﬂléxﬁﬁ%{u%t%pggg LD hot cf]Q at”E Pl nétpand ot hers. However, for

wi de consumer acceptance et page printer have the

foll owing characlgkd %ﬂagesprmtemfﬁﬁqg?ﬂg&%ghegy@ﬂaﬁé{ MR s‘BEmaﬂgeh 9&1:: g%)rinte i gh
quality text printing hi reliab ﬁ‘b rinter cost st
| ow paper "Eo¥t" 8] HYF ﬁ’eﬂﬁ’é?da?t“ifaﬁ?f Ny elpbesdiach QrﬁlteﬁéﬁP‘W AJPAStENE SURGe DR ng
hi gh pri ntridrigppsipee thast shenied filbp @detse, daitHahoe tainth oddabl duifitg type. TOFRAGHp §1ar M
factor which describes the tag tiling scheme actually used to print a document becomes associated with that

document so that the document’s tags can be correctly interpreted.

Figure 2 shows the neftpage printer class diagram, reflecting printer-related information

maintained by a registration server 11 on the netpage network.

A preferred embodiment of the netpage printer is described in greater detail in Section 6

below, with reference to Figures 11 to 16.

1.5.1 Memjet™ Printheads
The netpage system can operate using printers made with a wide range of digital printing

technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others.

However, for wide consumer acceptance, it is desirable that a netpage printer have the following

characteristics:

. photographic quality color printing
. high quality text printing

. high reliability

. low printer cost

. low ink cost

* low paper cost

. simple operation



| ow power consunption No commercially avail able printing technol ogy has all
of these characteristics. To enable to production of printers with these
characteristics, the present applicant has invented a new print

technol ogy, referred to as Menjet TMtechnol ogy. MenjetTMis a
drop-on-demand inkjet technol ogy that incorporates pagew dth printheads
fabricated using mcroel ectronechani cal systens (MEMS) technol ogy. Figure
17 shows HPA#GRA e printing el enent 300 of a MenjetTM printhead. The

net page wal | printer incorporates 16896 printing elenments 300 to forma
1600 dpi pagew dth duplex printer. This printer sinultaneously prints
cyan, magenta, y&hl owphliagk, and infrared inks as well as paper
conditioner and ink fi xatl ve. The printing elenment 300 is approximtely 110
m crons | eng byngRpriti€dseeed W de. Arrays of these printing elenents are
formed on a silicon substrate 301 that incorporates CMOS | ogic, data
transfer,+ tim sigultaateds dhnblaeded piirting t S (not shown). Maj or el enents of the
printing elenent 300 are the nozzle 302, the nozzle rim 303, the nozzle
chanber 304, t heonfphatfoghnécteeal 305, the ink channel rim 306, the lever arm
307, the active actuator beam pair 308, the passive actuator beam pair
309, the &ctivelo¥PrtRicerumiethor 310, the passive actuator anchor 311, and
the ink inlet 312. The active actuator beam pair 308 is mechanically joined
to the passive ACCEREPSHalyawHbiRriptingsseology ’iahﬁl 9f Sress cﬁﬂi@te“%&“t h beams pairs
are anchored at Lhei es tive anchor. points 310 an

conbi nati on of eeﬁ%)neté %@Cﬁ(’% PHSTY W'ﬂé%’fse TAFg R ?He?fn ﬂ’ﬁﬁ‘ia’i‘tel??%red

el ect r ot hiarewig ame\mdmaéftcmmtogy ref@R to i Mamie™ e hadiegysManig ek l dpgob-dofandn ar r ay
of printi pgeeleeHXBIBLS thaORcorpdifids uﬂ%&gdt@ pﬁﬁtﬂa%&s ﬁﬁrgctafe@ Nising> %?cr&iec@on{%malpéa!l ng

el ement 300. The cross sectjon 315 is shown w thout 1nk | earl'y show
the ink i WFEps MEMS) faghpology, Eigwre 17 phoys, Finglnernging glespt 308 Pt MIpie™ pringigide s

19(a), 19(.)ncipmned wiiBfiak: Lﬁd@@ﬂt&fﬁhESQﬂD@hﬁtﬂg elgmﬁ;s(‘sb(eto(ﬁnna 158@rdpEtaddviida dupfex Ng
el eme nt 38’9‘1‘2&1‘ Eﬁ‘lg Elr'u'ﬁer :Sl]gl(l@a}leoﬁ pr '[S C hﬁ% rrqa"gle OW bB{C o !aI;[dlm reﬁ)gnk% % ?’Ve QSEJZ[FEE nl Scus

316 prior to printing an in ro ST ret dined
chanber bSpndiieprpgdink Bypsiveon at t he |nk rrenl scus 316 and at the fluidic seal
305 formed between the nozzl e chanber 304 and the ink charnmel rim 306.

NPAL40- SG - 27 WAPS &inins $ipmepig 00 {SREPraatRbh HY dritepndong by dumiciops Wik BArmsef es dat a
from the fest piintiendénvets & Aiheal oh @Eilicoh Subkthue 30 DIhEt@Rbrp@EI UM ODlogt, AR Rdnsfer] at ches

t he dat a, e to drive the electrodes 318 of the active
ARGl 0

act uat or arr ‘auses an el ectrical current to pass through

the beam pair 3%}& QfmenR BOME prm?g emngat@mwgnoz£19§ﬂl thd RGad in JRUY nOQ%@t' ng.
The terrper at ure increase resulti ng om Joul e eatl ng} causes' t eam pa| r

308 to exPaRY SWsthe Audipsrakioydheink fring dlnihp leyer ampl7; the goHye aederderm i t does

not pair 308, the passive actuator beam pair 309, the active actuator anchor 310, the passive actuator anchor
311, and the ink inlet 312.

The active actuator beam pair 308 is mechanically joined to the passive actuator beam pair
309 at the join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The
combination of elements 308, 309, 310, 311, and 319 form a cantilevered electrothermal bend actuator
320.

Figure 18 shows a small part of an array of printing elements 300, including 2 cross section
315 of a printing element 300. The cross section 315 is shown without ink, to clearly show the ink inlet

312 that passes through the silicon wafer 301,
Figures 19(a), 19(b) and 19(c) show the operating cycle of a Memjet™ printing element 300.

Figure 19(a) shows the quiescent position of the ink meniscus 316 prior to printing an ink
droplet. Ink is retained in the nozzle chamber by surface tension at the ink meniscus 316 and at the fluidic

seal 305 formed between the nozzle chamber 304 and the ink channel rim 306.



expand, resulting in a stress difference between the two beampairs. This
stress difference is partially resolved by the cantil evered end of the

el ectrot hermal bend actuator 320 bending towards the substrate 301. The

| ever -arm 307 transmits this novenent to the nozzle chanber 304. The nozzle
chanber 304 noves about two microns to the position shown in Figure 19(b).
This increases the ink pressure, forcing ink 321 out of the nozzle 302,
and causi wgdolse i nk nmeni scus 316 to bulge. The nozzle rim 303 prevents the
i nk meni scus 316 from spreadi ng across_ the surface of the nozzle chanber
304. As the tenperature of t he bean1pé5rs 308 and 309 equalizes, the
actuator 320 re L0s Si.ti ids . in.the eak of f
of the ink drople @?% Rﬁpﬁgi%%Egggﬁgydm?ﬁgmﬁg%zIn% Hﬁhﬁgpecmg@ “Shown in
Fi gure 19¢dbe coffh‘eplﬁﬁz&ﬂ@neuh btehyes rthej dgtay anfl bhffessdhdodatatiin drivg dltei slpatradés 1Bef her f ace

tensi on afcildRrualBiths guﬁao%lﬁns &h&y&ﬁele%ﬁhcﬁ ROV B poS HITRBY thO beath aarrlaﬂé ead 350.
In a netpage printer, the of the ﬁrlnthead is the full dth of the
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NPA140- SG kno age structure
enbodi men®Ped Pt itk appted hydkpdnkiel ﬁsbléerat es both as a normal marKi ng i nk pen and

as a non-markin | us. The narKki aspect, however, is not necessary for
using the netp ag% p@z}gttﬂéerﬁaége Sé}rface of th printead during operation, a nozzle guard wafer 330 is

attached to the printhead substrate 301. For each nozzle 302 there is a corresponding nozzle guard hoile
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 air is pumped through the air inlets 332 and out of the
nozzle guard holes during printing. To prevent ink 321 from drying, the nozzle guard is sealed while the

printer is idle.

1.6 The Netpage Pen

The active sensing device of the netpage system is typically a pen 101, which, using its
embedded controller 134, is able to capture and decode IR position tags from a page via an image sensor.
The image sensor is a solid-state device provided with an appropriate filter to permit sensing at only near-
infrared wavelengths. As described in more detail below, the system is able to sense when the nib is in
contact with the surface, and the pen is able to sense tags at a sufficient rate to capture lnuman handwriting
(i.e. at 200 dpi or greater and 100 Hz or faster), Information captured by the pen is encrypted and

wirelessly transmitted to the printer {or base station}, the printer or base station interpreting the data with



browsi ng system such as when it is used as an Internet interface. Each
net page pen is registered wwth the netpage system and has a uni que pen ID
61. Figure 23 shows the netpage pen class diagram reflecting pen-related
information maintained by a registration server | | on the netpage networKk.
When either nib is in contact with a netpage, the pen determnes its
position and orientation relative to the page. The nib is attached to a
force senseri4o-send the force on the nib is interpreted relative to a
threshold to indicate whether the pen js "up" or "down". This allows a
interactive elenent on the page to be?¥cl i cked' by pressing with the pen
nib, in OFegp%Etn;[ q@ L S information froma network. Furthernore,
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Each netpage pen has a current selection 826 associated with it, allowing the user to perform

copy and paste operations etc. The selection is timestamped to allow the system to discard it after a
defined time period. The current selection describes a region of a page instance, It consists of the most
recent digital ink stroke captured through the pen relative fo the background area of the page. It is
interpreted in an application-specific manner once it is submitied to an application via a selection

hyperlink activation.

Each pen has a current nib 824. This is the nib last notified by the pen to the system. In the
case of the default netpage pen described above, either the marking black ink nib or the non-marking
stylus nib is current. Each pen also has a current nib style 825. This is the nib style last associated with
the pen by an application, e.g. in response to the user selecting a color from a palette. The default nib

style is the nib style associated with the current nib. Strokes captured through a pen are tagged with the



Whenever the pen is within range of a printer with which it can

communi cate, the pen slowy flashes its "online" LED. Wien the pen fails
to decode a stroke relative to the page, it nonentarily activates its
"error" LED. When the pen succeeds in decoding a stroke relative to the
page, it nonentarily activates its "ok" LED. A sequence of captured
strokes is referred to as digital ink. Digital ink forns the basis for the
di gi tal exehexgge of drawi ngs and handwiting, for online recognition of
handwriting, and for online wverificatjon of signatures. The pen is
wireless and transnits digital ink to The netpage printer via a short-range
radio lin r crypted fo
security glnant-mes Eeet ﬁ[z}%gﬂ efsg)r%gs ?gl%:ﬁe%’nlgtly@%’éoﬁgcﬁ?ghse i reprogucf Jm% PI ushed
on a pen- tpckethesre taegedensure tinely handling in the print er. V\hen the pen is
out-of-range of a printer it buffers digital ink in internal nenory, which
has a capacity "BrEIeale AR IS ViR FAnERsof Privtes it ISR o SATBRIRCARBE PEWHEHY t he pen
i's once agahd itei“orling? UEDN Gehed the @en fand ﬁatchEode b ftrdke &ﬂhﬁlf;@fo&hea;ﬁhge btuﬁcfneh@dy di gital
ink. A pe e i.sterged ter because all
state dat gctlgageSI e Serrlgrg C D t\ghéanese i;]lgceedsz 11 %gcrognal.% Oﬁk tli;e]l?ifwe f) the Rage s

| ar gel y i mpmsnirilyattiveles is Aok LERL er a pen is comunicating wth at any
particular time. A preferred embodinent of the pen is described in greater
detail in Secti dree®ensePoitpiumd tqkes isgpfered e diggal mkglangeé ing foprrgys thepbasiy for thETPAGE
| NTERACT| GhitaT bithangd pogievifysiad Bindoihe, € &ilME cbation beaddviriie, bad for Silhoke from
t he pen 101 l(\:/\/glennoftmhe en is used to interact wwth a netpage 1. The coded
data 3 of trﬁ ? |s read by the pen when it is used to execute a
novenent, such Q‘ﬁe @cn%tv{ugfég anthﬂﬁanghglta@lnl(%V{ﬁe r%@gg %Qr\da %nglgﬂﬁ]{tl cul ar
page and associated interactive el dét e an I ndication
of the refitrtaitsddigiy Bhissaerpted fosariyemod soyity %p%cbeﬂfﬂqdéor eﬁ’ﬁl@@ trprgmiggion,

obt ai ned. it Balwiapdiushad orthetlag drert S chiuamlyhif@bngiOthé fewepr i Nt er, where it
resolves, via the DNS, the page ID 50 of the stroke into the net wor k
address of the Néephgpenpayeofsegye: pligenittutirs diﬁiaﬁhlailmﬁerﬁaheemo@owhidslpﬁmdi ng
page inst @aﬂ&ﬁy §13(Qrer tLrlc mfnﬁlganftc H& Itlaﬁd&rnl 2. SinleR lﬁ)@ EIPIS togtg 1th%1e1raﬁ/g§ of a I'T the
page was recentl in an eariter strd e printer may

al r eady h%ﬁiléf’ft‘tﬂénsée&cfﬁie@@efé?d'glﬁe“‘f‘eI evant page server |n |ts cache. Each
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1.7 NETPAGE INTERACTION
The netpage printer 601 receives data relating to a stroke from the pen 101 when the pen is

used to interact with a netpage 1. The coded data 3 of the tags 4 is read by the pen when it is used to
execute a movement, such as a stroke. The data allows the identity of the particular page and associated
interactive element to be determined and an indication of the relative positioning of the pen relative to the
page to be obtained. The indicating data is transmitted to the printer, where it resolves, via the DNS, the
page ID 50 of the stroke into the network address of the netpage page server 10 which maintains the
corresponding page instance 830. It then transmits the stroke to the page server. I the page was recently
identified in an earlier stroke, then the printer may already have the address of the relevant page server in
its cache. Each nefpage consists of a compact page layout maintained persistently by a netpage page
server (see below). The page layout refers to objects such as images, fonts and pieces of text, typically

stored elsewhere on the netpage network.



then able to interpret the stroke in the context of the type of the

rel evant elenment. A "click"” is a stroke where the distance and tinme between
t he pen down position and the subsequent pen up position are both | ess
than sonme small maxi num An object which is activated by a click typically
requires a click to be activated, and accordingly, a |longer stroke is
ignored. The failure of a pen action, such as a "sl oppy" cIick, to
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the network. The apphcatlon is 1dent1ﬁed by an application D 64, and the apphcatlon 1D is resolved in

the normal way via the DNS. There are three types of hyperlinks: general hyperlinks 863, form hyperlinks
865, and selection hyperlinks 864, as shown in Figure 30. A general hyperlink can implement a request
for a linked document, or may simply signal a preference to a server. A form hyperlink submits the
corresponding forin to the application. A selection hyperlink submits the current selection to the
application. If the current selection contains a single-word piece of text, for example, the application may
return a single-page document giving the word’s meaning within the context in which it appears, or a
translation into a different language. Each hyperlink type is characterized by what information is

submitted to the application.

The corresponding hyperlink instance 862 records a transaction ID 55 which can be specific
to the page instance on which the hyperlink instance appears. The transaction ID can identify user-
specific data to the application, for example a “shopping cart” of pending purchases maintained by a

purchasing application on behalf of the user.



the hyperlink has its "submt delta" attribute set, only input since the

| ast form subm ssion is included. The systemincludes an effective return
path in all hyperlink activations. A hyperlinked group 866 is a group

el ement 838 which has an associ ated hyperlink, as shown in Figure 31. Wen
i nput occurs through any field elenent in the group, the hyperlink 844
associated wth the group is activated. A hyperlinked group can be used to
associ at endnyqpasl i nk behavior with a field such as a checkbox. It can also
be used, in conjunction with the "subnlt delta"™ attribute of a form
hyperlink, to provide continuous |nput Ito an application. It can therefore

be used to supp "b) boar,d" interact where input is
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nore paranmeters to an i cation programrunning on a server. A
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contains a set of termn field el A forminstance 868
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form becorres VoI d Wh he o teer i Ve avoid for rese orm
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i's reacheg,ﬁwjlre?mgrm%lﬁmatsér{;@ the form has been active exceeds the forms
specified life Wiile the formis active, forminput is allowed. Input

through a form \momsnss 4 @bup AlinkryY €38 if the ﬂs&lmaﬁhleﬁ@mt ihekhateR chrinskaglegr ound

field 833 of. rel ev age inst When orm.is active or frozen,
form somietibfif Gy 3 ARt B el § Bt sl gt PR et S o1 1 s ¢
not acti vet dificfinzens §7¢ whickpreetpedl, to tin deld rigtaad4 ifitiitrg. Zah fidt intatdrus

report. EQ‘IQJQSOEIQ:EC[Q&!H@ g4 BRh&e bﬁe @c’ﬁ&@%ﬁh@@pe( Alhe 59&&5}%&1&1 ﬁWeleﬁrQﬁt”Ealc]p ﬁé]@- nces
derived fromit, thus providing a version history. is allow all but the

| at est vela&feassordt ingpt W&hqwaulwrw%fe%mﬂwme B\é‘f“ﬁlb?i‘e%morf)%“"éﬁﬂéf’%‘ésd froma
sear ch. NriRAd4etaSGiagdid isAhdwniimPigiire 325 captured as digital ink. Digital ink

873 consists of a set of timnmestanped stroke
Each form instance has a status 872 which indicates whether the form is active, frozen,

submitted, void or expired. A form is active when first printed. A form becomes frozen once it is signed
or once its freeze time is reached. A form becomes submitted once one of its submission hyperlinks has
been activated, unless the hyperlink has its “submit delta” attribute set. A form becomes void when the
user invokes a void form, reset form or duplicate form page command. A form expires when its specified
expiry time is reached, i.e. when the time the form has been active exceeds the form’s specified lifetime.
While the form is active, form input is allowed. Input through 2 form which is not active is instead
captured In the background field 833 of the relevant page instance. When the form is active or frozen,
form submission is allowed. Any attempt to submit a form when the form is not active or frozen is

rejected, and instead elicits an form status report.

Each form instance is associated {at 59) with any form instances derived from it, thus
providing a version history. This allows all but the latest version of a form in a particular time period to

be excluded from a search.



groups 874, each of which consists of a set of styled strokes 875. Each
stroke consists of a set of tinestanped pen positions 876, each of which
al so includes pen orientation and nib force. The digital ink class diagram
is shown in Figure 33. Afield elenent 845 can be a checkbox field 877, a
text field 878, a drawmng field 879, or a signature field 880. The field
el ement class diagramis shown in Figure 34. Any digital ink captured in a
field s zanen8 is assigned to the field. A checkbox field has an

associ at ed Bool ean val ue 881, as shown in Figure 35. Any mark (a tick, a
cross, a stroke, a fill zigzag, etc.)- 3éaptured in a checkbox field s zone
causes a true value to be assigned to the field s value, A text field has
an associ at ed t ERtMRYGIS GEptusises digital dnko [igitl jokpf7d Gengista gl a sch oF timeyprangl stk
captured grbll’ps &74, @xuch df ivlchl'cansizi®RE ais& ofl WiyBdratdkesad 75 yEaeh Bvoke tadistt of & @xtof Vi a

onl i ne h I d's
val ue. Walln edﬁgjvé;ogﬁ&g QJIGIE %gtg%fr@ '{t1 ??)I%OH?CSI&%%? br?en%@oﬁéﬁt"%gbceigfé (Qa.f(}a“!é 8 1E)ari!mgx anpl e,
Tappert, @Ssd@mﬂl‘ss{sr@ﬁmﬁwmﬁ V\akahara "The State of the Art in On-Line
Handwr i ting Recognition”, E Transactions on Pattern Anal ysis and

Machi ne Intelli §elffides! eﬂ\%ﬂs“i?nbma checkbay, §id £771 95, eldrigs: acf‘bar‘vﬂ‘@ﬁy Y35 %%hi ch are
herein i nﬁ@amrﬁamexdo hye GldDa@netteler @pae)is shéwisin Giyad aa. eanky idiglta ink @agpt@dd in a

associ at e n al ue 883, as shown in Figure 37. Any digital
i nk capt ufrjeéfg N IS ass@'%‘ ?m% %F]:Ael d's zone is automatically verified with
respect to the 'Ad&m(s&xmefafha; Qea\i%)a%]]ﬁ{ooﬁgnf%ﬂgsﬂeﬁ’shmqn pighlk 95 Ll nakqpat ure

of the content of the form of IC part is generated and
assi gned ik ¢ fiessfd Erkp & 11l ietfe. cioprfapiPdyinaepheckhoy e § Pene; céusijé‘rf%‘r’* $edo8%i ng t he
pen user' ssiglel walkeFicRisghlad. ure key specific to the applicati on which owns
the form Online signature verification is well-understood (see, for

exanpl e, Pl anondaoext fifld hamaasthcialed reet ialps 882 astslpmmtin Bz PnatytigaMal daptiiedit | on
and Wi teﬁlat&?ﬂ;}d Jioﬁcaﬁs hﬁ&natlcall;r &ﬁveﬁts@&)?exp\tla &rhﬁe lﬁﬁ&v\"'rltlnéa @éogiﬁ{d’ﬂ B@&Q%@! E' On

Vol . 22, . 9, the contents of which are herein | ncorporated by
cross-r ef @F‘@’ﬁéé‘) theAﬁeFil setafpecPRing AEndpEting; rg@eitiontis pelkunderstgefiotsee, frtamilit e i s
set. A hi tges, T, eld S@dn&iﬁ@ﬁtWﬁiﬁﬁlﬁa, ATHe sh&vatheas?t mmmuﬁnemﬁtﬁvrﬁﬁg Eec&@gﬁn”alndddges
not acce ave an associ.at e cl ude
"o e T olPEEa i % AR Aot APEHAL FERBYE oo SRS DR Lol B g
corrmands,comgmhofaz@%wh#(enmm@yprpﬂair@amcqig del etion, can al so be
recognized in formfields. Because the handwiting recognition_ algorithm
wor ks "online" @sigsaturgfield hagap assgeisiqy digial S‘%W&H"}I‘@s“sgfa‘s fhean efigwoietént )
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accuracy, Wt hotit™a endent traini ng phase P ependent
nodel of mmmmdﬂw thgﬁﬂ@sealneoﬁatdlgéfdblwnqeﬂ@maaté@sm@p pmumsmﬁmmgnmse 33

key specific to the application which owns the form. Online signature verification is well-understood (see,

for example, Plamondon, R. and G. Lorette, “Automatic Signature Verification and Writer Edentification
— The State of the Art”, Patiern Recognition, Vol.22, No.2, 1989, the contents of which are herein

incorporated by cross-reference).

A field element is hidden if its “hidden™ attribute is set. A hidden field element does not have
an input zone on a page and does not accept input. It can have an associated field value which is included

in the form data when the form containing the field is submitted.

“Editing” commands, such as strike-throughs indicating deletion, can also be recognized in

form fields.

Because the handwriting recognition algorithm works “online” (i.e. with access to the
dynamics of the pen movement), rather than “offline” (i.e. with access only to a bitmap of pen markings),
it can recognize run-on discretely-written characters with relatively high accuracy, without a writer-

dependent training phase. A writer-dependent model of handwriting is automatically generated over time,



however, and can be generated up-front if necessary, D gital ink, as

al ready stated, consists of a sequence of strokes. Any stroke which starts
ina particular elenent's zone is appended to that elenent's digital ink
stream ready for interpretation. Any stroke not appended to an object's
digital ink streamis appended to the background field' s digital ink
stream Digital ink captured in the background field is interpreted as a
sel ecti onngestsgre. Circunscription of one or nore objects is generally
interpreted as a selection of the circunscribed objects, although the
actual interpretation is application-sPecific. Table 2 sumuarises these
vari ous pgn inthacgions 't%ﬂa,pet age. Table 2 - Summary of pen

i nt er act i ONEVShi*PhR " HEP LGP ?té@Fgfgfj'g’Pen i nput Acti on

Hyper | i nkGener al.{l.i ckSubm i on i cati o] Lek it formto
aob 1 cat o Ser ORTORCH Tieidy BEd Wbl oPP B Lf o A OATbSRR s ]

fi el dChechkasisilar shaertxsrenegip antpended fodhat ¢lement’ edigitabink sirenm, i) Cion nesrmretaliony iAmal - i nk
to text; askd &R afpestkd toOnfob@id dieAWINGtInOik bidende ARSbaSIErdthdhididd di%iﬁki_n]lo field
Verify dl%%tal i nk signature; generate SignatureSignaturedigital signature
of form 8gn digital si nature to field NoneG rcunscriptionssi n di ita
ink to current sglection The system.naintains a current sel.ection for each
pen. The select?%ﬁ%cg%sﬁg?g §Pﬁ%?$m%¥m9ﬁeﬁd%ﬂ§fm? %%%fws%f%%%mkgg?ﬁ?ed in

t he backgFisumetripical of onel hiemere |obietts Srechesally |interpreted af ¢ edlectian dfribeceiiowmsenbed i meout
to ensurgyliefthdbitd! KaubeRawt@ion isHBfickRWgdkat t al ink captured in every
field is retalned on the netpage page server and is optionally transmtted
wi th the form datie 2Mu@matisBehdsOvafnis perSitbradtibisadih b aetpalde appl i cation. This
allows the application to interrogate the raw digital ink should it
suspect the original Tae/2+Suromarysdipbn ideradtons aith\aoretpagn of handwitten

t ext. Thislf“dtjgf:t“,' Cf\ N i A el L .t e lication
eve Tor fibefl "iceRerhe T IGHEA * T 11 APPTISEE QIR EhbliodfonCOMST ST ETICY
CheCkS_. As jan ext enELRRT tU kR, T e EMtEgmit Bk o HphEEbneT €8 Of @ f orm can
be designatied as a EE@WHT fidgkd- The apBldmeddddlionie Bpdit®on deci de,| on the
basis of thERmRRENERe&bod ! Wk Mark NK OUL RS 8% Pl 1 c1 U r1erds gf the

form to rqute the fregmto HanUWRIRg OPerBbm/ert dRffalinR € BRISEHERH kXhtol Nat t he
user may hgve indicpted anendnents to thiedilled-in fields outsidg of

t hose fields. Drawing Digital ink Assign digital ink to field

Signature  [Signature \Verify digital ink signature; generate
digital signature of form; assign digital
signature to field

None - Circumscription |Assign digital ink to current selection

The system maintains a current selection for each pen. The selection consists simply of the
most recent stroke captured in the background field. The selection is cleared after an inactivity timeout to

ensure predictable behavior.

The raw digital ink captured in every field is retained on the netpage page server and is
optionally transmitted with the form data when the form is submitted to the application. This allows the
application to inferrogate the raw digital ink should it suspect the original conversion, such as the
conversion of handwritten text. This can, for example, involve human intervention at the application level
for forms which fail certain application-specific consistency checks. As an extension to this, the entire
background area of & form can be designated as a drawing field. The application can then decide, on the
basis of the presence of digital ink outside the explicit fields of the form, to route the form to a human
operator, on the assumption that the user may have indicated amendments to the filled-in fields outside of

those fields.

Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The
process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page instance 830 to



Figure 38 shows a flowhart of the process of handling pen input relative
to a netpage. The process consists of receiving (at 884) a stroke fromthe
pen; identifying (at 885) the page instance 830 to NPA140-SG -34 which the
page ID 50 in the stroke refers; retrieving (at 886) the page description
5; identifying (at 887) a formatted el ement 839 whose zone 58 the stroke
intersects; determning (at 888) whether the formatted el enent corresponds
to a fieldrdomeent, and if so appending (at 892) the received stroke to the
digital ink of the field value 871, interpreting (at 893) the accunul at ed
digital ink of the field and determimig (at 894) whether the field is

part of a 866 and i f tlvatln
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899) whethhegisitdienskivel d is a text field and i f so convert ing (at 900) the

digital ink to conputer text, with the help of the appropriate
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and docunthf SFhIFER TR page ‘sefver ‘comran
command 9@8ting(agiPpl 4 @atabminetmwétbmmts 0009 ¢omasppEidg tfororlsmvdth thedield 00the), a get

form stat H%stﬁam Sblusid HUPdn GHes 9@\9@ &gam@n@)( YehRing & Eh@%@;res?cﬂﬁﬂg

command 91 a get page status conman a _duplicate docunent conmand
915, a re?i’@["’a“tﬂ‘oa(?élﬁsélﬁ‘fmg(:(étr?ﬂﬁﬁﬁd@wSlg@fmd“@éfeE’R%‘Hmant status comand 917,
as shown in Figure 39. A void formcommand voids the corresponding form

i nstance. %duplph&ggeq_v;rcg rp"gm;‘and voi ds the corresponding forminstance

and t hen produces” an Active rinted copy of the current form
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 command 910, a get form status command 911, a duplicate page command 912, a reset
page command 913, a get page status command 914, a duplicate document command 913, a reset

document command 916, or a get document status commmand 917, as shown in Figure 39.

A void form command voids the corresponding form instance. A duplicate form command
voids the corresponding form instance and then produces an active printed copy of the current form
instance with field values preserved. The copy contains the same hyperlink transaction IDs as the
original, and so is indistingnishable from the original to an application. A reset form command voids the
corresponding form instance and then produces an active printed copy of the form instance with field

values discarded. A get form status command produces a printed report on the status of the corresponding



instance with field values preserved. The copy contains the sane hyperlink
transaction IDs as the original, and so is indistinguishable fromthe
original to an application. A reset form command voids the correspondi ng
forminstance and then produces an active printed copy of the forminstance
with field values discarded. A get form status conmand produces a printed
report on the status of the corresponding N PA1 AO SG -35 form i nstance,

i ncl udi ng MM&-§fubl i shed it, when it was printed, for whomit was printed,
and the form status of the forminstapce. Since a form hyperlink instance
contains a transaction ID, the application has to be involved in producing
a new for @adn%ta%cﬁcludﬁlgmﬂ)rpﬁmlsﬂeﬁﬂuﬁ%h s &ﬂ?@%\’\foi QhJH & Qést]ﬁﬂfég ah® thb ef ore
typically inplenented as a hyperlink. A duplicate page comrmand produces a
printed cétﬁ‘ys?ffhetf‘ﬁ‘@“lﬁ%‘i’cf’espondl ng page |nstance with the background field
val ue preserved. ains.a formo ‘'t .of a form then the
dupl i cgt e page Séncge h’ﬁ'ﬂ hﬁ’g‘%ﬁh{“% Of'télﬂs ganéac%‘iﬂ'dﬂ Eea%gﬂﬁatbcinrl?f‘s BAMIUIA reset
page comrempropiciog aoes famnmstm:@m bgp yeqoéstiighe noyo fare Spandi in ghepagetypindly ance
with the baghkgrotndnijgld val ue discarded. If the page contains a formor
is part of ‘a form then the reset page command is interpreted as a reset

form command. A Agﬂﬁphcaﬁé})% ShiRdnd prod RIBHHhich CA UEBS cc@resﬁ)ﬁﬂdﬁ]{g PekheiRRME YN t he

status of .the, corres i nstance, .i1nclu ublished it,
ohon Tt Ot B R FRR P AR g AR BARb 8 Gh P e B PR o e
it cont apa'gs commané ispeterpreiod as dlduplicate tipagemhag oA wisit plize apeamd produtecy/@ined net page

is usuall ¥0p§§1st9§doﬂ‘5? M’%Be@e sﬂd@%ﬁlﬁ%lﬁcl&%ﬂﬁi fﬁldﬁ%ﬁ@(ﬁl carmeﬁthg %g&tamsg{ ance
is duplicated wt val ues preserve ues are 1 nt in
t hei r nat fOF8 oF i§PAY of a farm, ghep ﬁ’éé%mﬁg@ cappEEris miggreipd 8¢ & FreRh fom G?f@@%ﬁreﬁf Ret

graphi c, asnd staaxtcoﬁam@aﬁm@s atpYﬁBdS Qatport e Xfte. stfelR| of ﬂdzr @%dﬂgﬂmgrpdgesmgﬁaé ures
appear in. th or| Qe%n form W th .a. si at ure a st andard

graphic i Hla YIRPUZITIE dis Mt v rlntetdufrorev"verl Vasé’a'f' oﬁn %S%‘BIOP%’éi?(@mﬁﬁcunent
comand pp@étuleel’ssmﬂpfl nt ed copy of the correspondi ng docunent i nstance

wi th background field values preserved. |f the document contains any forns,
then the dupl i cdtereRigclogeerhich censsrhritEver prpieat egaibesosigrdmgithiafupiitate gagere way a
dupl i cat eeltantn comand does. A reset docunment command produces a printed
copy of the correspondi ng docunent instance with background field values
di scarded. |If tl’v‘éledacpagmman@dml@iiMdmy fitld valgs prdaved fivgl vabBedre phatadment
command r LESE r A get
docunent gl'?] g%a?}%é %%m’r%% u%p@&s%@@?t?ﬁr@ga&cr epo aphg @%&@g@? ﬁsgt?%?ﬂt he
cor r esponlingniy Jeingnndi ngg%ﬂa?fc@pear r?cthwd?rwglabmm pwb |a|5§n9é@e pecompgpishby @ was
printed, i@darabaphidihdicsdd s@cdssthiednanaddritidagonst at us of any forns it contains.
I f the page server command's "on selected" attribute is set, then the
comand oper at e\ dplidateadocument command produces a printed copy of the corresponding document

instance with background field values preserved. If the document contains any forms, then the duplicate
document command duplicates the forms in the same way a duplicate form command does. A reset
document command produces a printed copy of the corresponding document instance with background
field values discarded. If the docurent contains any forms, then the reset document command resets the
forms in the same way a reset form command does. A get document status command produces a printed
report on the status of the corresponding document instance, including who published it, when it was

printed, for whom it was printed, and the status of any forms it contains.

If the page server command’s “on selected” attribute is set, then the command operates on the
page identified by the pen’s current selection rather than on the page containing the command. This
allows a menu of page server commands to be printed. I the target page doesn’t contain a page server

command element for the designated page server command, then the command is ignored.

An application can provide application-specific handling by embedding the relevant page

server command element in a hyperlinked group. The page server activates the hyperlink associated with



page identified by the pen's current selection rather than on the page
containing the command. This allows a nenu of page server conmands to be
printed. -1f the target page doesn't contain a page server comand el ement
for the designated page server comand, then the command is ignored. An
application can provide application-specific handling by enbedding the

rel evant page server conmand el enent in a hyperlinked group. The page
server actPfA¢3ss t he hyperlink associated with NPA140-SG -36 the

hyper|i nked group rather than execut|:% t he page server command. A page
server connand element is hidden if “"hidden" attribute is set. A hidden

conmmand ﬁ]jeﬁigrg@)rgmetrth%&gﬁuﬁ&theﬂﬂg sr%g'rc]:(?mmanda page and so cannot be

activated dlrec be activated via a page
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propertieg, The | ﬂggn%kagnggﬁﬁm%§ a copy button. In nost cases pressing
the | ogo produces copy o ]%e 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 atBi ckelgrNbaRPEPIRes bRRERIAEEPN elicits an explanatory note or
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"Hel p". V%en y% §%$ |ts a single help ggge 46 of informfion,

i ncl udi ng™ “&Y mﬁ&?ﬁﬁ 2 SR ERTM 5“??&?& F CpPPh the Pu s SUTIRED| es
t op- | evel exptgprnmiver attgdumeage. f unction nenu top-|evel netpage network

directory The hel p nenu provides a hierarchical manual on how to use the
net page system Thefde@ultigralragr copyfivectiproin hawaled difertlylby the selavime ndtipbd repd sagyer.

funct i onsspeciflcbp}fundtiorOPRY haﬂciledeby(ﬂﬂ&%rlﬁrl‘ggo butRh kdth afbliCdig@N copy of a form
print the status of a docunent cunent function is initiated by

sel ecting the docunent and then pressing the button. The
1.9 USER HELP SYSTEM

In a preferred embodiment, the netpage printer has a single button labelled “Help”. When

pressed it elicits a single help page 46 of information, including:

. status of printer connection

. status of printer consumables

. top-level help menn

. document function menu

. top-level netpage network directory

The help menu provides a hierarchical manual on how to use the netpage system.

The document function menu includes the following functions:

. print a copy of a document
. print a clean copy of a form
. print the status of a document

A document function is initiated by selecting the document and then pressing the button. The
status of a document indicates who published it and when, to whom it was delivered, and to whom and

when it was subsequently submitted as a form.




status of a docunent indicates who published it and when, to whomit was
delivered, and to whom and when it was subsequently submtted as a form
NPA140- SG - 37 The hel p page is obviously unavailable if the printer is
unable to print. In this case the "error”™ light is |lit and the user can
request renote di agnosis over the network. 2 PERSONALI ZED PUBLI CATI ON MODEL
In the follow ng description, news is used as a canoni cal publication
exanpl e twpahdolsgstrate personalization nechanisns in the netpage system

Al t hough news is often used in the limted sense of newspaper and
newsmagazi ne news, the intended scope3n the present context is wider. In

t he net page syste the editorial content and the advertising cqontent of a
news publcat | o TRpduEsdt CRED DEATHE G P FTIEIENE © e AT SeTRET

edi t or i al lighunktend thé Serparsgratemze diagooosve thegnetvorkt he  reader's explicitly
stated and inplicitly captured interest profile. The advertising content is
personalized according to the reader's |ocality and denographic. 2.1

EDI TORI AL2 PERSORRBRSORAAERRURHGIIRY MACBler can draw on two ki nds of news
sources: those thta¢ folleviny éascripdws nqwalid psedits o rrgoni@hphblichiwseaniat ithsiityer news

streans. aml)rlaﬁzaﬂﬁlv\ﬁecmﬂg&; BQﬁe' ﬁ$§ge%§s%n@%glg)iﬁ er gis%ﬂgn zﬁgi- 1;1% I#g?i’tp(i :Qﬁse of
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traditional news ers and n mc{lmﬂ?ﬂ nes, \ggi | e news strfams Ca}{ll be many
and vari ed: a " Fe TeREHY Tt FAUBTHI AT B8 porereane somitof Bt PR o
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news publicatio _ aggregation of nultiple news streanms. By
handl i ng #prEdingje e rader placalin@dismesariiie formatting of news streans sel ected
directly by the reader, the server is able to place advertising on pages
over vvhi\(lz\g it Et hervviPse has_no editorial control. The subscriber builds a
daily ne baper B')T/OQ%I 55??%@'2’3@' or nore contributing news publications,
and creating a PErSGREpyERY Qe kinds obrews saurees: s ﬂ%"“é?ﬁ‘[‘*f g PP t i ons
are. pri nt@eke aRldeline uee @Rt Weile det PubBicafivil Glecaghewsp apeéditedllyeths/ publiders
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tastes by €eredt fig ‘di it er ent dai [y publicat rrondand t hen ¢ust omi zi ng t hem
For each pulidaiianatypioaily corteepopdigdraditianpltnewimarersyindrevaeapazingg abild ieys dwansicahs. Some

secti ons QRRGRknd vaiRl] YrawtlivsGecd DR L e RRRORE 2 WeRk] Yrip, 4 R&1aARIW:YerS EfkininONS
avai l abl e from The New York Ti nmes onI,Hl)e, or exanple, include "Page One

Plus", " Nafiftridpbictin bagdh eriioteapg § 4P emailni nj on", " Busi ness", "Arts/Living",
Tec h nol ogy", arllge neggé):rptalﬁif:dtioér ?ﬂeveis s%%aog{ thea ﬁ/u%ii(!ago%l of eded éelw(s)gu%liéaﬁoﬁ Qse\gelllfaé ¢ctoa
publication, as IS erau subset .
the aggregation of multiple news streams. By handling the aggregation and hence the formatting of news
streams selected directly by the reader, the server is able to place advertising on pages over which it

otherwise has no editorial control.

The subscriber builds a daily newspaper by selecting one or more contributing news
publications, and creating a personalized version of each. The resulting daily editions are printed and
bound together into a single newspaper. The various members of a household typically express their

different interests and tastes by selecting different daily publications and then customizing them.

For each publication, the reader optionally selects specific sections. Some sections appear
daily, while others appear weekly. The daily sections available from The New York Times online, for
example, include “Page One Plus”, “National”, “International”, “Opinion”, “Business”, “Arts/Living”,
“Technology”, and “Sports”. The set of available sections is specific to a publication, as is the default

subset.

The reader can extend the daily newspaper by creating custom sections, each one drawing on

any number of news streams. Custom sections might be created for e-mail and friends’ announcements



The reader can extend the daily newspaper by creating custom sections, each
one drawi ng on any nunber of news streans. Custom sections m ght be
created for e-mail and friends' announcenents NPA140-SG -38 ("Personal "),

or for nmonitoring news feeds for specific topics ("Alerts” or "Cippings").
For each section, the reader optionally specifies its size, either
qualitatively (e.g. short, nedium or long), or nunerically (i.e. as a
limt on wAassomgnber of pages), and the desired proportion of advertising,
either qualitatively (e.g. high, normal, low, none), or nunerically (i.e

as a percentage) The reader al so optrénally expresses a preference for a

| arge nu rter. articl « nger articles.

Each art {T@F eé“’l“’é K °ag51“f"§}t°wgrﬂ€‘r fge‘if § Spa‘iif (‘tt(épdc)s ( Alertf)o(ir Ché’ﬂ"é%SQ) and long forns to
support this pr C e in
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editors,
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y
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mekes it more | ikelyd ate 4 R& ﬁg;{rfat%StRQRQdePﬂaﬁ&)%ﬂaﬁ&nen\A\Mi bonBorakild ﬁrﬁqngt o the
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speci fi edTHiol tep rﬂrrpérdetﬁ tamalawhler haygpsuffigisptly IOI’EHée“P’éal*Efé"r M‘afrfesrrhlepﬁ"r‘eﬁafor y
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The reader opti smgleé YidS REF rﬁtg,rlﬁé aﬁd RLeLREANGE dilror aréerverymeee@rsseﬁtrgw I er

i mages or both. size of images 1s not reduced, the

i mages meipadig by e P@}ferse'eﬂ aéﬂtdel“er/rérﬂ TBRISFIF YAt Srtrweers at | ower

The reader optionally specifies a serendipity factor, either qualitatively (e.g. do or don’t

0 space

surprise me), or numerically. A high serendipity factor lowers the threshold used for matching during
collaborative filtering. A high factor makes it more likely that the corresponding section will be filled to
the reader’s specified capacity. A different serendipity factor can be specified for different days of the

week.

The reader also optionally specifies topics of particular interest within a section, and this

modifies the priorities assigned by the editors.

The speed of the reader’s Internet connection affects the quality at which images can be
delivered. The reader optionally specifies a preference for fewer images or smaller images or both. If the
number or size of images is not reduced, then images may be delivered at lower quality (i.e. at lower

resolution or with greater compression).

At a global level, the reader specifies how quantities, dates, times and monetary values are



resolution or with greater conpression). At a global |evel, the reader
specifies how quantities, dates, tines and nonetary val ues are NPA140- SG
-39 localized. This involves specifying whether units are inperial or
metric, a local tinmezone and time format, and a | ocal currency, and

whet her the |ocalization consist of in situ translation or annotation.
These preferences are derived fromthe reader's locality by default. To
reduce redBt'#°Xi fficulties caused by poor eyesight, the reader optionally
specifies a global preference for a |arger presentation. Both text and

i mges are scal ed accordingly, and less information is accommodated on

each pagelqcz;ﬂﬁ@l. lrRig givalge sbéhﬂ/iﬁg Ghetidr BEMSrePiBédal &t S, iaslocﬁpﬂhéz&l}eaqd g@Rd its
correspongoln{llag L >a<ltiocenco((3j|cn%h Iih amgégg@.ertx of, the publication and not a
pref er enc& B EdEE Fern & ahsher BFHON CHEISt Pl {7y drarslplionson angotgion

conf i gur edhesopreferenzesdee datined frerh ihe rendeeimbtadityibpefadir vi ces in vari ous guises. 2.2
ADVERTI SI NG LOCALI ZATI ON AND TARGETI NG The personalization of the editorial
content direct | yoagdpeEatading ¢ifficyiing erupdd S pepr exovight tite reafies cptioaally spadiientgiobilng i S
typi cal | ypipleRf® dortaQar@X pefhthtioh a6kt Equriﬂné"ées &9@51@(&@&{5 ,QJd 1&88forfQbn £xaNDI €,

are nore Iikelt}étt(f0 a&gear in a travel section than el'sewhere. The val ue of
cont Bt

the editofi 4 P&°an advertiser (and therefore to the publisher)

lies in its abil tLr | arge_nunber.s of r.eaders with the right
denogr aphi cs. Ef'[?éel)értlglqlé)‘ggf‘naVs \1/%?i ic“ésipﬁlgm?tgnlﬁpg’(}:%lﬁ&grhc{lgﬁoemﬁ’é’%l% B et ‘?t y and
denogr apht esperty gEd¢ pubjicagient ad pptragmseferpneosepreistd/bit the werr Hpwaybrathe saragd yaen

retail er scabecontidtd iibvide Ghthrtic tritISHoR Sdriced N aRNGRENS associated with the
| ocal community and environnment. Denographics determ ne general interests

and preoccupations as well as likely spending patterns. A news publisher's
nost pr of 22abl e Apverdsnits Losauzdvien ANcsTarRgeTiNgpace”, a nul ti-di nensional entity

determ ngad by t e paahdligaabd %&edﬂ&ﬁgétﬁﬁﬂiﬁec@l?\iﬁé’cﬁ%’ ad&ehﬁin@ ic&l?enf?i)ecia\{s§
r eader shi Proidi S .read age area avail able for

r shi denpgr aphi ¢s, and the )
advertising 1%t tﬁ%"aﬁ’éis’]ﬁ%g@ e§‘§%‘ftgerﬁada?"ﬁ COREY @’éraﬂﬁ rEeRpledrr s ek Ronput es
t he appr osprrmine taye seption thamdseghaon dhe whz ¢f tefediprigishitincatbn @Nertses@ldaibiie
adverti si t@%e%%@l%r)‘-ﬁ@s iﬁ-itsoa%ﬁifﬁ@%dcplgrg%)ﬁug{bas oftréaaﬁérp\glthl tﬂletr t%lﬁ:?%a?)ﬁi{;%t he

publ i cation's geographi c coverage, section's readers e size of
each reader's segéci@hd@iisihk @Placed@BaR bhsRVE REalil AFYRokhsticl I oREQROELERN, and
each reader'.s. dermargé@lghi G. In ,Eo ari%?n_ wi th ot her nedia, the netpage
syst em al PEHERE PEY'SP HFISB e 2R OPHE Y SRFREAM copegpsasoeipteiiihne © and
al | ows snhatal @mnmppiced engiionment{ Remograghish deteipagentralintereststand frex@baioe salvbibws it

to be sol d Ry spGlaRgflied® 1ts true value. For exanple, the sane advertising
"slot" can be sold'in varying proportions to several advertisers, wth

i ndi vi dual readamsws R8RS s kAR GRELYIc bRERL N halBrililke R &f hiis 8RRl tn@ne
adverti se[..or. - . . . o
etermined by the publication’s geographic coverage, the size of its readership, its readership

demographics, and the page area available for advertising.

In the netpage system, the netpage publication server computes the approximate multi-
dimensional size of a publication’s saleable advertising space on a per-section basis, taking into account
the publication’s geographic coverage, the section’s readership, the size of each reader’s section edition,

each reader’s advertising proportion, and each reader’s demographic.

In comparison with other media, the netpage system allows the advertising space to be defined
in greater detail, and allows smaller pieces of it to be sold separately. It therefore allows it to be sold at

closer to its frue value.

For example, the same advertising “slot” can be sold in varying proportions to several
advertisers, with individual readers’ pages randomly receiving the advertisement of one advertiser or

another, overall preserving the proportion of space sold to each advertiser.

The netpage system allows advertising to be linked directly to detailed product information




anot her, overall preserving the proportion of space sold to each
advertiser. The netpage systemall ows advertising to be linked directly to
detail ed product information NPA140-SG -40 and online purchasing. It
therefore raises the intrinsic value of the advertising space. Because
personal i zation and | ocalization are handl ed automatically by netpage
publication servers, an advertising aggregator can provide arbitrarily
broad covermagecof bot h geography and denographics. The subsequent

di saggregation is efficient because it is automatic. This makes it nore
cost-effective for publishers to deal"#ith advertising aggregators than to

directly ¢ pture dver e advert|S|ng aggregator is
taking a ﬂ@(%glf P‘I“‘?hﬁm%%f h G%érgtr?m’sef \rg’emF'é'%we‘haglgogtp T SRER S my find the change
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advert | Seﬁ@&ﬁw@ﬁﬂhe pmﬁagﬂ@ rrz,&mogﬁ c@aneaﬁsrpﬂgc%sgg ¢ PBFiMRE's a%rssg RAndingby, the

publ i sher recor acenent evant net publ 1 cation
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The custom zation of a publication is typically publication-specific, and

so the custom zZ&hteihcerhdif 105 BaRA he@briateS, tﬁmdgﬁégatoﬂagu&ym{dhmsrﬂelaeweammeﬂﬁh@age
publi cati %Qor seltro\rllezit}iétpage ad server, Correspondingly, the publisher records the ad placement on the relevant
netpage publication server. When the netpage publication server lays out each user’s personalized

publication, it picks the relevant advertisements from the netpage ad server.

2.3 USER PROFILES

2.31 Information Filtering
The personalization of news and other publications relies on an assortment of user-specific

profile information, including:

. publication customizations

. collaborative filtering vectors
. contact details

. presentation preferences

The customization of a publication is typically publication-specific, and so the customization

information is maintained by the relevant netpage publication server.

A collaborative filtering vector consists of the user’s ratings of a number of news items. It is



A col |l aborative filtering vector consists of the user's ratings of a nunber
of news itens. It is NPA140-SG -41 used to correlate different users
interests for the purposes of making recommendati ons. Although there are
benefits to maintaining a single collaborative filtering vector

i ndependently of any particular publication, there are two reasons why it
is nore practical to maintain a separate vector for each publication
there is hrdiwlsg to be nore overlap between the vectors of subscribers to
the sane publication than between thoie of subscribers to different
publications; and a publication is i K [y to want to present its users'
ggl :c ggﬁ{jategslfél %V\;glrlrellgtee él%feé%l]t ‘\1/5%1%1 lgtléli?:sts?‘ %r @9 I%meoggs OH:A &%Lc%l%lngndatio[“i Anﬁo?%?tgerg Fts Ot 0
mai nt ai newfe hynefity o medingajrangt a yeglp aglabpative |ﬁ<15mng oﬁct@remdeeﬁndemwf At perseulsr | s,

i ncl udi ngp daﬁémon &Iefeeaeé tve%dxdisglﬁswhyzl{ P R Bracihioh Qman%ﬂﬂﬁ‘tsépﬁratetv%t&pﬂap%h
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and i ncome r ang&°niehfietily drelvding pame. sFR 24rsH LR Gode: - PRI SIS P or mat i on
f or adver irk slbhabbypuine0fe sr¢ mhikigined by b a¢tprpd degiswralich seFpdrnt ai ned by the rel evant
net page registration server. In the absence of such infornmation,

adverti si ng can Plreenttungedfacheaningininglifzpsd for gfantithe ddermod iaphire ligysoelhkal ed wit h
t he user &anPtand,;{hEgrgn”@de Each user, pen, printer, application
provider and application is assigned its own unique identifier, and the
net page regi st r&’hd xasahmﬁﬁ/etradwﬂismgaéhegsort fh.eloﬁzeityahm&&ﬂm 06 uleet vaaa defimn as

shown in 2 nd 24. For .reqi str n [ pose bl i sher
is a specl gleq% tﬁréetgg Ofaabdgﬁlsénﬁtr?]g?\on TaEr fomglon a“‘:ﬁ b &::f)a i nﬁﬁrsmang peci al

ki nd of apgtsi isa@ine.gmiesiag tlucager, omﬂltahmdem@tlmsmbmazg@lgp@ndu&pemanygenunber of
printers 802, and each printer may allow any nunber of users to use it.
Each user has alej thee dsereriuthooss e Hvedl perepnalgpfprmation igh pARPRE PURIFEalhe

publ i cat i RfEmaAbLis d@ihﬂamangdhebae\eﬁfnapdgé regﬂM‘hhbrﬁderv&&E@l& apdehdd bedlciOffoflRA®Nd ar e

del i vered [{XO t he ter t \gg user teract he server
coops 1 1 ot BIART Eh s PLREPE ot 18 bt (R ab hER TR AP P2
user's defaklt printer. A publisher does not record the I D of any
particular printer, but instead resolves the ID when it is required. The
user may al so b@afé}el@?rg Pt BNt asAPRESHHRPraldrist Aldstrplitetiopds gsistdd) Bgee ®3udn t he
printer, @bdiow nQ tﬁeh@tﬁdgee;reglgtﬁu@weharmman@tthefelau@ﬂﬁ@ ehethStent, 48 sidivi i €T .
Thi s onIy has rinter es adm ni trative prlw | eges 84
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Each user 800 may be authorized to use any number of printers 802, and each printer may

altow any number of users to use it. Each user has a single default printer (at 66), to which periodical

publications are delivered by default, whilst pages printed on demand are delivered to the printer through

which the user is interacting. The server keeps track of which publishers a user has authorized to print to

the user’s default printer. A publisher does not record the ID of any particular printer, but instead resolves

the ID when it is required. The user may also be designated as having administrative privileges 69 on the

printer, allowing the user to authorize other users to use the printer. This only has meaning if the printer

requires administrative privileges 84 for such operations.

When a user subscribes 808 to a publication 807, the publisher 806 (i.e. application provider
803) is authorized to print to a specified printer or the user’s default printer. This authorization can be

revoked at any time by the user. Each user may have several pens 801, but a pen is specific to a single



803) is authorized to print to a specified printer or the user's default
printer. This authorization can be revoked at any tinme by the user. Each
user may have several pens 801, but a pen is specific to a single N
PA140- SG -42- user. If a user is authorized to use a particular printer,
then that printer recognizes any of the user's pens. The pen IDis used to
| ocate the correspondi ng user profile maintained by a particul ar netpage
regi stratymmoeserver, via the DNS in the usual way. A Wb term nal 809 can
be authorized to print on a particular netpage printer, allow ng Wb pages
and net page docunents encountered duri‘dg Web browsing to be conveniently

printed on the nearest netpage. printer. The netpage syst can collect, on
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A user optionally appears in the netpage user directory 823, allowing other users to locate and

direct e-mail {etc.) to the user.

24 INTELLIGENT PAGE LAYOUT
The netpage publication server antomatically lays out the pages of each user’s personalized

publication on a section-by-section basis. Since most advertisements are in the form of pre-formatted

rectangles, they are placed on the page before the editorial content.

The advertising ratio for a section can be achieved with wildly varying advertising ratios on
individual pages within the section, and the ad layout algorithm exploits this. The algorithm is configured
to attempt to co-locate closely tied editorial and advertising content, such as placing 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 associated images and graphics,

is then laid out according to various aesthetic rules.
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converged, to attenpt to nore closely achieve the user's stated section
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text objects 't nks and 1 nput fields as described above,
maternark“m$%ﬁwwﬁ§‘m#ﬁ@§§°ﬂ§?out objects are summari zed in Table 3. The
cient distribution and
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storage. Table %ﬁ%ﬁ é?%& m?é@@ﬂ%“ﬁ é??§mi§§%%FlWﬁ?y?ﬁﬂTé@HWﬁﬁﬂgﬁﬁe
obj ect | i nkdd)objngcke ExraigiblPolyltshaon Lingwge (X81) eB5L pOPES 2606 cGitaphicResi tion-
G aphi c Oﬁl—n%?cﬁlg lirlat%ég%lenﬂy of the region into which the text is being set, which in this case is being
provided by the layout. The text object contains embedded language codes to enable automatic

translation, and embedded hyphenation hints to aid with paragraph formatting.

An image object encodes an image in the JPEG 2000 wavelet-based compressed image

format. A graphic object encodes a 2D graphic in Scalable Vector Graphics (SVG) format.

The layout itself consists of a series of placed image and graphic objects, linked textflow
objects through which text objects flow, hyperlinks and input fields as described above, and watermark
regions. These layout objects are summarized in Table 3. The layout uses a compact format suitable for

efficient distribution and storage.

Table 3 - netpage layout objects

Layout Attribute Format of
object linked object
Image Position -
Image object ID JPEG 2000
Graphic Position -
Graphic object ID SVG
Textflow Textflow |D -
Zone

Optional text object ID XML/XSL
Hyperlink Type -
Zong C
Application ID, etc. -
Field Type -
Meaning -




extflowextflow I D one Optional text object |IDXMIXSL HyperlinkType Zone
Application ID, etc. FieldType Meaning- NPA140- SG -44 (\Waternark Zone Zone
2.6 DOCUMENT DI STRI BUTI ON As descri bed above, for purposes of efficient

di stribution and persistent storage on the netpage network, a _ _
user-specific page layout is separated fromthe shared objects to which it
refers. When a subscribed publication is ready to be distributed, the
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eX content on the specified channels. After receiving its pointcast, each page server and printer
subscribes to the multicast channels specified in the page layouts. During the multicasts, each page server
and printer extracts from the multicast streams those objects referred to by its page layouts. The page

servers persistently archive the received page layouts and shared content.

Once a printer has received all the objects to which its page layouts refer, the printer re-

creates the fully-populated layout and then rasterizes and prints it.

Under normal circumstances, the printer prints pages faster than they can be delivered.
Assuming & quarter of each page is covered with images, the average page has a size of less than 400KB.
The printer can therefore hold in excess of 100 such pages in its internal 64MB memory, allowing for
temporary buffers etc. The printer prints at a rate of one page per second. This is equivalent to 400KB or
about 3Mbit of page data per second, which is similar to the highest expected rate of page data delivery

over a broadband network,

Even under abnormal circumstances, such as when the printer runs out of paper, it is likely
that the user will be able to replenish the paper supply before the printer’s 100-page internal storage

capacity is exhausted.

However, if the printer’s internal memory does fill up, then the printer will be unable to make
use of a multicast when it first occurs. The netpage publication server therefore allows printers to submit
requests for re-multicasts. When a critical number of requests is received or a timeout occurs, the server

re-multicasts the corresponding shared objects.

Once a document is printed, a printer can produce an exact duplicate at any time by retrieving




over a broadband network. Even under abnornmal circunstances, such as when
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3 SECURITY

341 CRYPTOGRAPHY
Cryptography is used to protect sensitive information, both in storage and in transit, and to

authenticate parties to a transaction. There are two classes of cryptography in widespread use: secret-key

cryptography and public-key cryptography. The netpage network uses both classes of cryptography.

Secret-key cryptography, also referred to as symmetric cryptography, uses the same key to
encrypt and decrypt a message. Two parties wishing to exchange messages must first arrange to securely

exchange the secret key.

Public-key cryptography, also referred to as asymmetric cryptography, uses two encryption
keys. The two keys are mathematically related in such a way that any message encrypted using one key
can only be decrypted using the other key. One of these keys is then published, while the other is kept
private. The public key is used to encrypt any message intended for the holder of the private key. Once
encrypted using the public key, a message can only be decrypted vsing the private key. Thus two parties
can securely exchange messages without first having to exchange a secret key. To ensure that the private

key is secure, it is normal for the holder of the private key to generate the key pair.
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3.2 NETPAGE PRINTER SECURITY
Each netpage printer is assigned a pair of unique identifiers at time of manufacture which are

stored in read-only memory in the printer and in the netpage registration server database. The first ID 62
is public and uniquely identifies the printer on the netpage network. The second ID is secret and is used

when the printer is first registered on the network.

When the printer connects to the netpage network for the first time after installation, it creates
a signature public/private key pair. It transmits the secret ID and the public key securely to the netpage
registration server. The server compares the secret ID against the printer’s secret ID recorded in its
database, and accepts the registration if the IDs match. It then creates and signs a certificate containing

the printer’s public ID and public signature key, and stores the certificate in the registration database.

The netpage registration server acts as a certificate authority for netpage printers, since it has
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regi stration server accepts requests to add printing authorizations to the
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i f necesswras.a session key for every pen it knows, indexed by pen ID. Both have a large but finite storage

capacity for session keys, and will forget a session key on a least-recently-used basis if necessary.

When a pen comes within range of a printer, the pen and printer discover whether they know
each other. If they don’t know each other, then the printer determines whether it is supposed to know the
pen. This might be, for example, because the pen belongs to a user who is registered to use the printer. If
the printer is meant to know the pen but doesn’t, then it initiates the automatic pen registration procedure.
If the printer isn’t meant to know the pen, then it agrees with the pen to ignore it until the pen is placed in

a charging cup, at which time it initiates the registration procedure.

In addition to its public ID, the pen contains a secret key-exchange key. The key-exchange
key is also recorded in the netpage registration server database at time of manufacture. During
registration, the pen fransmits its pen ID to the printer, and the printer transmits the pen ID to the netpage

registration server, The server generates a session key for the printer and pen to use, and securely
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generates a session key for the printer and pen to use, and securely

NPA140- SGPYBBP-r ansmits the session key to the printer. It also transmts a
copy of the sessjion key encrypted with the pen's key-exchange key. The
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t ransm t scdanldecrgntbe seprios deyseswmiited bkiypringr.t he pen. The pen stores the session
key internally, indexed by the printer ID. Although a fake pen can
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used to reguestoaardstihgdskr. i N net page user and pen registration fornms, to
regi ster a new user to which the new pen is automatically |inked, or to add
a new pen to arfherdngsdsseprogrkeyratheT han pbhc-kes rcrspbien kspanieedf hardwaenrerformgnee

publ i c- keYonehGksiPht @A, because of hardware performance constraints in the
pen. 3.4 SECURE DOCUMENTS The net page system supports the delivery of

secure docunents such as tickets and coupons. The netpage printer includes
a facilitg.d4to prSenvreiatcemerersks, but will only do so on request from

publishers Who T8 Getifabd dydkth YuppdHs RIdeined -of Jdofte RotlhénEhadh o el AahCPupohs

authority to print. watermarks. in its certificate, . which th rinter is
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pages Ccont g nfePk ahilBdGnNRLET Mar k regi ons which coincide when printed.
The dither matrices used In odd and even pages' watermark regions are

desi gﬂed to E_r ocmg Q%a&ﬂrarli”%ﬁtﬁrfg%ﬁdé‘ﬁg%ﬁ@ifn{}aﬁ%ati}ﬁ@ﬁﬂéﬁﬂfhﬁiﬂiﬂQje%ﬁ&i ‘@?t]?rnﬁjkewd
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si de of  printed. The dither mairices used in odd and even pages’ watermark regions are designed to produce an

interference effect when the regions are viewed together, achieved by looking through the printed sheet.

The effect is similar to a watermark in that it is not visible when looking at only one side of

the page, and is lost when the page is copied by normal means.

Pages of secure 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.

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.

When presented with a secure netpage docurnent, the recipient can verify its authenticity by
requesting its status in the vsual way. The unique ID of a secure document is only valid for the lifetime of
the document, and secure document IDs are allocated non-contiguously to prevent their prediction by

opportunistic forgers. A secure document verification pen can be developed with built-in feedback on



the page, and is |ost when the page is copied by normal neans. Pages of
secure docunents cannot be copied using the built-in netpage copy nechani sm
described in Section 1.9 above. This extends to copyi ng net pages on

net page- awar e phot ocopi ers. Secure docunents are typically generated as
part of e-comrerce transactions. They can therefore include the user's
phot ogr aph whi ch was captured when the user registered bionetric

i nf or mat i ganagistsh t he net page registration server, as described in Section
2. \Wen presented with a secure netpage docunent, the recipient can verify
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crypt ogr aphi ¢ sense. They sinply provide a significant obstacle to casual
forgery. The “Gottiment verification, particularly using a verification
pen, provides an added | evel of security where it is needed, but is stil

not entirgky imgumgpﬁg1ﬁﬁrgeries. 3.5 NO\- REPUDI ATION I n the netpage
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through tfig.system as described in Section 4, are also inpossible for the
payee to repudi ate. 4 ELECTRONI C COMVERCE MODEL 4.1 SECURE ELECTRONI C
TRANSACTI ON ( SEE)corhii@cd giya@€ na¥es el 3R Ssyhi SdedebbiiBedElneSdetidand, Card GBAISACt i ON
(SET) system one of gts ghayment systens. SET, having been devel oped by
Mast er Car & an ersﬁ?“?%og’aén?zed around paynent cards, and this is
reflected in the term nol ogy. However, nmuch of the systemis independent of

the type of acepsthSudebiskrdsdoe! N SET, cardhol ders and nerchants
register with a certificate authority and are issued with certificates

cont ai ni ng,t hei g-puhld €..SLA03 sﬁnﬁﬁM§E ﬂhe certificate authority verifies
a cardhol der's E%e |§%r§?|on %gial S ﬁﬁrh the card i ﬁﬁer as qg ro riate,
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In SET, cardholders and merchants register with a certificate authority and are issued with
certificates containing their public signamre keys. The certificate authority verifies a cardholder’s
registration details with the card issuer as appropriate, and verifies a merchant’s registration details with
the acquirer as appropriate. Cardholders and merchants store their respective private signature keys
securely on their computers. During the payment process, these certificates are used to mutuaily

authenticate a merchant and cardholder, and to authenticate them both to the payment gateway.

SET has not yet been adopted widely, partly because cardholder maintenance of keys and
certificates is considered burdensome. Interim solutions which maintain cardholder keys and certificates

on a server and give the cardholder access via a password have met with some success.

4.2 SET PAYMENTS
In the netpage system the netpage registration server acts as a proxy for the netpage user (i.e.

the 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 is the user’s on-line signature, consisting of time-



aut henticate a nerchant and cardhol der, and to authenticate themboth to

t he paynent gateway. SET has not yet been adopted wi dely, partly because
cardhol der mai ntenance of keys and certificates is considered burdensone.
Interimsolutions which maintain cardhol der keys and certificates on a
server and give the cardhol der access via a password have net with sone
success. 4.2 SET PAYMENTS In the netpage systemthe netpage registration
server achsa@ssea proxy for the netpage user (i.e. the cardholder) in SET
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to the us en _on acts as the user's
roxy i n St ER Y RbeBkd TR et The ARE RTI PR A R P s The
net page sy@tﬂﬁﬁﬁ li)mm B‘i!l'-e@ @ndrm!h@m agractsa@s theiueer's prsaty inesetngletingghea$BTongynéne user
to be copyerignt!ly charged for printing | ow cost docunents on demand and
for copying copyright docunents, and possibly also to allow the user to be
rei mbursed for expenses incurred in printing advertising material. The
latter depands emchoavmewel of subsidy already provided to the user. Wen

the user regi st ghs nfRke @ys@@rﬂmm@sea nRHAR VRS knid6 s, 118 Bt AR ke e de Whi ch
aggr egate he user receives a atenent on a re ul ar

basi s, @nﬁegﬁnté'&gﬁgr}%ﬁf}mﬁﬁ {ogvt-caﬁ &P%e%se%l df:mand and for copying copyright documents,

and possibly also to allow the user to be reimbursed for expenses incwrred in printing advertising

material. The latter depends on the level of subsidy already provided to the user.

When the user registers for e-commerce, a network account is established which aggregates
micro-payments. The user receives a statement on a regular basis, and can settle any outstanding debit

balance using the standard payment mechanism.

The network account can be extended to aggregate subscription fees for periodicals, which

would also otherwise be presented to the user in the form of individual statements.

4.4 TRANSACTIONS
When a user requests a netpage in a particular application context, the application is able to

embed a user-specific transaction 1D 55 in the page. Subsequent input through the page is tagged with the

transaction ID, and the application is thereby able to establish an appropriate context for the user’s input.

When input occurs through a page which is not user-specific, however, the application must

use the user’s unique identity to establish a context, A typical example involves adding items from a pre-



bal ance using the standard paynent nmechanism The network account can be
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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 the netpage system.

Each protocol is illustrated by way of a sequence diagram in which the horizontal dimension
is used to represent message flow and the vertical dimension is used to represent time. Each entity is
represented by a rectangle containing the name of the entity and a vertical column representing the
lifeline of the entity. During the time an entity exists, the lifeline is shown as a dashed line. During the
time an entity is active, the lifeline is shown as a double line. Because the protocols considered here do
not create or destroy entities, lifelines are generally cut short as soon as an entity ceases to participate in a

protocol.
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It then returns the newly allocated page IDs to the application for future reference.

Once the application has distributed all of the document structures to the subscribers’ selected
printers via 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.

5.2 HYPERLINK ACTIVATION PROTOCOL
A preferred embodiment of a hyperlink activation protocol is shown in Figure 42,

When a user clicks on a netpage with a netpage pen, the pen communicates the click to the
nearest netpage printer 601. The click identifies the page and a location on the page. The printer already

knows the ID 61 of the pen from the pen connection protocol.
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user | D angepidduesiid.D 62. The first page server rejects the request if
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The second page server allocates document instance and page IDs 50, rcturns the newly
allocated page IDs 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.

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 1D 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 1D and the user ID. Tt includes the alias ID in the message sent fo the application, allowing the

application to establish a user-specific context for the hyperlink activation.



The hyperlink instance may include a neaningful transaction ID 55, in which
case the first page server includes the transaction ID in the nessage sent
to the application. This allows the application to establish a
transaction-specific context for the hyperlink activation. 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
| D 64 to u#red¥yssgi stration 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 i ncl'ddes the alias IDin the nmessage

sent to tg appyAﬁa&%ﬁl}ﬁhR&{ohgl\p‘iﬁngR&%o application to establish a

user-specific c ex or efl'rnk _activation. NPA140-SG -54 5.3
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signature field 880, the page server 10 appends the stroke to the
signature field s digital ink. After a period of inactivity in the zone of
t he signasare fsehgturk MermpagonPRbY®OLSEends the pen ID 61 and the pending

strokes to the neghst halb@RieS8] WRdse Johe i bro¥EhiehdctA d Qarurk Fa@b®HOnsSHRds t he
application I D 64 associ ated w he formof which the signature field is

d with the for
part, as TEPI104Rrepdsdepiikpiots sigptuse el ydigitaljpk- ent  data content of the form
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digi tal the signature, the registration server uses the application ID 64 and user ID 60 to identify the user’s
application-specific private signature key. It then uses the key to generate a digital signature of the form
data, 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 form’s status to frozen.

The digital signature includes the alias ID 65 of the corresponding user. This allows a single

form to capture multiple users’ signatures.

5.5 FORM SUBMISSION PROTOGOL
A preferred embodiment of a form submission protocol is shown in Figure 43,

Form submission occurs via a form hyperlink activation. It thus follows the protocol defined

in Section 5.2, with some form-specific additions.



signature to the signature field and sets the associated fornms status to
frozen. The digital signature includes the alias ID 65 of the correspondi ng
user. This allows a single formto capture nultiple users' signatures. 5.5
FORM SUBM SSI ON PROTOCOL A preferred enbodi nent of a form subm ssion
protocol is shown in Figure 43. Form subm ssion occurs via a form hyperlink
activation. It thus follows the protocol defined in Section 5.2, wth sone
f or m specMPA180-¥ddi ti ons. N PA140-SG -55 In the case of a form hyperlink,
the hyperlink activation nmessage sent hy the page server 10 to the
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moul di ng FeaVatign stk 1d. 103 defining an interior space 104 for nounting the
pen conponents. The pen top 105 is in operation rotatably nounted at one
end 106 of the _housing 102. A sem -transparent cover 107 is secured to the
opposite &nd 10@"56‘?“9?#%”%?951%'8”102 The cover 107 is al so of noul ded
plastics, and is formed fromsem -transparent material in order to enable
the user®lo vi &FNMEEHAMCE us of the LED nmounted within the housing 102. The
cover 107 i ncl udkeSrag twdiigarep@and 9, thOBn\ganeclly Sasigsted by tefbdnye ngngrilaom dsudche end
108 of th@h&@ﬂdgh@% :lrlg%mﬁnné} aqalagtgcgjm%glhﬁlagavglg%ﬁ Ofd3 jdé'l%un\gr% ?r{?erlop %%!felpi Por back
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117. The antenna 11 al so nmount ed_on e status LED
116 is molffEdPe f“’t“hfée P%Pﬁé‘f“’??f@fﬁ%ﬂ**ﬂf@fﬂ?ﬁ?ﬂnd@%ﬂ 151 formegl &y thevalls 8319 | i ty .
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open enable ink cartridge replacement.

Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117. The
antenna 112 is also mounted on the flex PCB 117. The status LED 116 is mounted at the top of the pen
101 for good all-around visibility.

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink
pen cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within the
housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through open
end 122 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 1235, the slider blocks
123 or 124 move relative to each other to project either the pen nib 119 or stylus nib 121 out through the
hole 122 in the metal end piece 114. The pen 101 has three states of operation. By turning the top 105
through 90° steps, the three states are:




end 122 of the netal end piece 114, by rotation of the pen top 105.
Respective slider blocks 123 and 124 are nounted to the ink cartridge 118
and stylus 120, respectively. A rotatable cambarrel 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 formof a slot within the walls 181 of the
cam barrel. Camfollowers 127 and 128 projecting from slider blocks 123
and 124 fjgaimischin the camslot 126. On rotation of the cambarrel 125, the
slider blocks 123 or 124 nove relative to each other to project either the
pen nib 119 or stylus nib 121 out throdgh the hole 122 in the netal end

pi ece 114. The en 101 has three states of operation. By turning the top
105 t hrough 90 %H‘%’&metl?w‘em‘f hree states are: NPA140-SG -56 Stylus 120 nib
121 out; _Ink antr“%%q g @Ib 1%9 out; and Neither ink cartridge 118 nib
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top 105 alssciareiettord @st shoval) inpunied 8n thosliderlblopipil2apnt . pen 101 to a pocket 6.2
PEN CONTROLLER The pen 101 is arranged to determ ne the position of its nib
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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 spectrurn, 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 135 and controller chip 134. The controller chip 134 calculates
the orientation of the pen and the nib-to-tag distance from the perspective distortion observed on the

imaged tag.

Utilising the RF chip 133 and antenna 112 the pen 10! can transmit the digital ink data (which

is encrypted for security and packaged for efficient transmission) to the computing system.

When the pen is in range of a receiver, the digital ink data is transmitted as it is formed. When

the pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101 circuitry



the location data fromthe nearest |location tag, and is arranged to

calcul ate the distance of the nib 121 or 119 fromthe |ocation tab
utilising optics 135 and controller chip 134. The controller chip 134
calculates the orientation of the pen and the nib-to-tag distance fromthe
perspective distortion observed on the imaged tag. Utilising the RF chip
133 and antenna 112 the pen 101 can transmt the digital ink data (which

i s encrypt®Y*¥ security and packaged for efficient transmssion) to the
conputing system Wen the pen is in range of a receiver, the digital ink
data is transmtted as it is forned. Wen the pen 101 noves out of range,
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di gi tal gn terface 152 interfaces wth the I mage
sensor 135 %fOFCSﬁ?&OgB]& logeoﬁgpcﬂc{? P53 and base band circuit 154 are

al so included t face t 133 whi i.ncludes a
circuit 155 and%ﬂlﬁrﬁ& ed0nal f)ewgceg%%]merfa i 16‘#‘5? &S S%na?fﬁgbcfgetﬁ“stcﬁvef ﬁ%‘“@ﬁ? enna
112. The b@riad bbd hapdyciispivd gesahse mdeéapmmf@swdn@e REdarl B8 whish atudnadE a from

tags fromitchielss did G onavdrfenll RBucloFBSSRRLEPH thE3RenniPRI tOr s the force sensor
phot odi ode 144, controls the LEDs 116, 131 and 143, and handl es

short-range radiThe @odaling ipeadsiod ms\bhlaurésl'aad B@Sﬁe@lotdhan&ﬁa%\&ﬁﬁgs 10R thelstredes @
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145, digita nsceil ver co ANSCE
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512KB DRAMdincd{-QoMAk)eaAl ffbdsdR18c poldgl e control ler ASIC. Anal og RF
conmponents (RF circuit 155 and RF resonators and inductors 156) are

provi ded in t he Teepekate 4Rl tAnscdRe cinffegats $RA&ETer icshtrdlled 15XAd Bashiake! CCD

(such a's [ sushita oration, and is
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Systenm', provided in the separate RF chip.

The image sensor is a 215x215 pixel CCD (such a sensor is produced by Matsushita
Electronic Corporation, and is described in a paper by Itakura, K T Nobusada, N Okusenya, R
Nagayoshi, and M Ozaki, “A 1mm 50k-Pixel IT 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 filier.

The controller ASIC 134 enters a quiescent state after a period of inactivity when the pen 101
is not in contact with a surface. It incorporates 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 event.

The radio transceiver communicates in the unlicensed 900MHz band normally used by
cordless telephones, 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.




| EEE Transactions on El ectronic Devices, Volt 47, nunber 1, January 2000,
which is incorporated herein by reference) with an 1R filter. The
controller ASIC 134 enters a quiescent state after a period of inactivity
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on Let t er Aceelerenaedtypiedly daveshighgreshingbre ead] thg i@ "duletion) dtaTiVioksy iover vadivhicners 602
and 603, as,..showy N Figures 12 and 12a. It uses a straight paper path
with the paper 604 passing through the duplexed print engines 602 and 603
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741 PRINTER MECHANICS
The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figure 11. Tt

prints netpages on Letter/A4 sized media using duplexed 82" Memjet™ print engines 602 and 603, as
shown in Figures 12 and 12a. It uses a straight paper path with the paper 604 passing through the
duplexed print engines 602 and 603 which print both sides of a sheet simultaneously, in full color and
with full bleed.

An integral binding assembly 6035 applies a strip of glue along one edge of each printed sheet,
allowing it to adhere to the previous sheet when pressed against it. This creates a final bound document

618 which can range in thickness from one sheet to several hundred sheets.

The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print
engines, has bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and
infrared inks. The cartridge also contains a micro air filter in a base molding. The micro air filter
interfaces with an air pump 638 inside the printer via a hose 639. This provides filtered air to the
printheads to prevent ingress of micro particles into the Memjet™ printheads 350 which might otherwise

clog the printhead nozzles. By incorporating the air filter within the cartridge, the operational life of the
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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 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 circnit 755, and RF resonators and inductors 756), dual raster image processor (RIP)

DSPs 757, duplexed print engine controllers 760a and 760b, flash memory 658, and 64MB of DRAM
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The print engine controllers 760 are provided in separate ASICs.

A variety of network interface modules 625 are provided, each providing a netpage network
interface 751 and optionally a local computer or network interface 752. Netpage network Internet
interfaces include POTS modems, Hybrid Fiber-Coax (HFC) cable modems, ISDN modems, DSL
modems, satellite transceivers, current and next-generation cellular telephone transceivers, and wireless
local loop (WLL) transceivers. Local interfaces include IEEE 1284 (parallel port), 10Base-T and
100Base-T Ethernet, USB and USB 2.0, IEEE 1394 (Firewire), and various emerging home networking
interfaces. If an Internet connection is available on the local network, then the local network interface can

be used as the netpage network interface.

The radio transceiver 753 communicates in the unlicensed 900MHz band normally used by
cordless telephones, 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 (ItDA) interface

for receiving data “squirted” from devices such as netpage cameras. In an alternative embodiment, the
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7.2.2 PRINT ENGINE CONTROLLER
The page expansion and printing pipeline of the print engine controller 760 consists of a high

speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax decoder
764, a custom halftoner/compositor unit 765, a custom tag encoder 766, a line loader/formatter umt 767,

and a custom interface 768 to the Memjet™ printhead 350.

The print engine controller 360 operates in a double buffered manner. While one page is
loaded into DRAM 769 via the high speed serial interface 659, the previously loaded page is read from
DRAM 769 and passed through the print engine controller pipeline. Once the page has finished printing,
the page just loaded is printed while another page is loaded.

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK layer,
expands (at 764) the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-level
netpage tag layer according to the tag format defined in section 1.2, all in parallel. The second stage

dithers (at 765) the contone CMYK layer and composites (at 765) the bi-level black layer over the
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from a list, for example from the global list of netpage users or from a particular user's list of contacts.
The user's nickname or alias helps disambiguate similar names. A netpage user usually doesn’t have to

know or specify another netpage user's unique id.

When a netpage user wants to send e-mail to an Internet user, they must specify an Internet e-
mail address. Similarly, when an Internet user wants to send e-mail to a netpage user, they must specify a
netpage Internet e-mail address. The netpage network is known by one or more domain names on the
Internet. Netpage mail gateway servers exchange e-mail with mail servers on the Internet, and in
particular receive Internet e-mail addressed to a netpage domain name. Each nefpage user is given an e-
mail alias id by which they are identified within a netpage Internet domain. A user’s netpage Internet

address therefore takes the form <e-mail alias id>@<netpage domain name>.

E-mail is a core service of the netpage system,
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docunent ®90%93g generic form 991, a user-specific document 992, and a

user-specific form993. Netpages which participate in a user |nterface
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differentiate it from the others. As shown in Figure 45, these include fixed information 994, variable
information 995, input fields 996, command buttons 997, draggable commands 998, and text hyperlinks
or hypertext links 999.

When a user interface flow is broken up into multiple diagrams, any document which is

duplicated is shown with dashed outlines in all but the main diagram which defines it.

8.2 E-mAIL OBJECT MODEL

8.2.1 E-mail User
The e-mail object model revolves around an e-mail user 1000, as shown in the class diagram

of Figure 46. An e-mail user 1000 is either a netpage user 800 or an Internet user 1002.




differentiate it fromthe others. As shown in Figure 45, these include
fixed information 994, variable information 995, input fields 996, command
buttons 997, draggabl e commands 998, and text hyperlinks or hypertext
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the main di agramwhich defines it. 8.2 E-MAIL OBJECT MODEL 8.2.1 E-nuai

User The EPHHYC obj ect nodel revol ves around an e-mail user 1000, as shown
in the class diagram of Figure 46. An.,e-mail user 1000 is either a netpage
user 800 or an Internet user 1002. NPA140-5G -64 8.2.2 E-mail As
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directly eppady e thiadfy b@bmrhdikted. Such as e-mail systens on the Internet, and
to streanliine the presentation of mailbox contents within the netpage
systemitsel f. Theemailtasin chisit saubjactghicipis nlomystcynvéred Gorh 38l ik ioakbxt @lshppws bot h

the send eﬁlteﬁaﬁ(gatfoh‘ it @ﬁﬁlpéyﬁaﬁ%}ﬁc(ﬂ dolﬁQlﬂ&cEl? Lup%tled %lllalgﬁl Lu@ﬁa ?}sse n?afll § eﬁls gﬁi‘ éh{: very.
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mai | box 1010, and_either manually copy and nove received e-mails 1003
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associated with a folder Is 1p aced in a predefined
newspaper, or any combmatlon of these. The user can select, for example, to print hlgh-prlorlty e-mails

immediately on receipt but to hold low-priority e-mails.

The user may create any number of named folders 1011 within the mailbox 1010, and either
manually copy and move received e-mails 1003 between folders, or associate a folder with one or more -
mail contacts (including e-mail groups) to have e-mail received from those contacts automatically placed
in the folder. E-mail received from contacts not associated with a folder is placed in a predefined "inbox"

folder. All e-mail sent by the user is placed in a predefined "sent e-mail" folder for future reference.

Each folder has three delivery options: "print all e-mail”, "print high-priority e-mail”, and
"delete e-mail once printed”. If a print option is selected, e-mail messages with the corresponding priority
are printed on the user's default printer immediately on receipt. If the delete option is selected, e-mail
messages are deleted from the e-mail folder once printed. Otherwise e-mail messages are held indefinitely

in the e-mail folder, i.e. until manually deleted by the user.

8.24 Contact List
Each user has a list 1012 of contacts 1013. The contact list 1012, as illustrated in Figure 49,

provides a more convenient basis for selecting e-mail recipients than the global list 823 of users,



folder. All e-mail sent by the user .is placed in a predefined "sent e-mail"
folder for future reference. Each folder has three delivery options: "print
all e-mail", "print high-priority e-nail", and "delete e-nmil once
printed". If a print option is selected, e-nmail nessages with the
corresponding priority are printed on the user's default printer

imedi ately on receipt. If the delete option is selected, e-nmail nessages
are del etgdhidorsem the e-nmail folder once printed. Qtherwi se e-mail nessages
are held indefinitely in the e-mail folder i.e. until manual ly del eted by
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8. 2.5 Bar hgtheld3fhuliliSdodpddsRRN ad @B ¢ 8RbdtRGisersBRi | only from known
contacts, a user 800 may choose to bar individual users 1016. The barred

user |ist 1017 records individuals fromwhich the user refuses to accept
e-mai |l . 88.35E- MBhtredOER LISNTERFACE 8. 3.1 Send E-mail E-mail is sent using
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If the e emiil. formis requested by pressing a user-specific <e-mail>
button on sone page, then the e-mail formis printed with the recipient's
name 1007 already specified. On the other hand, if the e-mail formis
request eddPr om EHALESER IFBRFACE t hen the recipient is unknown and is |eft

bl ank on the form The user nust specify at | east one recipient before the
e-mai | cah3.1be Semd EnWile user can al so pre-address an e-mail form by
pressing the <eExmillis &0 vdothaaiingbuiailGRmano (sdaighved 12 apditpe. Thd Binsil ink Ci t S an

add reci pfs% “:[a?s pfrlgt% wfthF{.hg geqlger'? 1412116 amid)(: Qae&liiiie%tf lﬂtzn%]ngestﬁg :seﬁde%)iﬁénﬁgrtékn%%s' Each
from the pen used to request the e-mail form. If the e-mail form is requested by pressing a user-specific
<g-mail> button on some page, then the e-mail form is printed with the recipient's name 1007 already
specified. On the other band, if the e-mail form is requested from the help page, then the recipient is
unknown and is left blank on the form. The user must specify at least one recipient before the e-mail can

be sent.

The user can also pre-address an e-mail form by pressing the <e-mail to contacts™> button on
the help page. This elicits an add recipients form (Figure 54), which lists the user's contacts 1013. Each
contact has a <To> and a <CC> checkbox 1022, 1023 as well as an <e-mait> button 1024. The e-mail
button elicits an e-mail form addressed to that user. The <e-mail selected> button 1025 at the bottom of

the page elicits an e-mail addressed to all the users whose <To> or <CC> checkboxes have been checked.

The e-mail form initially consists of a double-sided page. The front (Figure 52) contains fields
1026, 1027 for the names of recipients and copy recipients, for the subject 1028, and for the body of the
e-mail 1029. The back (Figure 53) contains a field 1030 for continuing the body of the e-mail. Any
recipient names (or addresses) written by hand are converted from digital ink to text for lookup purposes.
The subject is also converted, for presentation purposes, as discussed earlier. The body is retained as

digital ink, to allow handwritten text and diagrams etc. to be delivered in a uniform and expressive



contact has a <To> and a <CC> checkbox 1022, 1023 as well as an <e-mail >
button 1024. The e-mail button elicits an e-mail form addressed to that
user. The <e-mmil| selected> button 1025 at the bottom of the page elicits
an e-nmai|l addressed to all the users whose <To> or <CC> checkboxes have
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fields 10@8merdt c@Rpnsat oftalythitgaybichfanthelebted antanypztpezeof the e-mail formelicits
an add recipients form 1036 (Figure 62), wth the <subject> field 1028
refl ecting the Jbbfade recipentphiamen Haf pdigepit i therFreciRigtsignd copygeiRignisidields
sel ect ed>;REtoONS hd B3 5 thel @ PR Bf th@mAD™m! @icitsh 80 EeipiaitiMosd 1086 (Feue 6gppy of
the e-mai LV]III 812 ngsu _]eE:t>h f}enleIOZS reflecting the subject of the e-mail form. The <e-mail> and <e-mail

selected> buttons 1024, 1025 on the add recipients form elicits a copy of the e-mail form with the

additional recipients and copy recipients added.

The <send> button 1035 at the bottom of every page sends the entire e-mail. If the name of
any recipient is unknown to the system, then the e~mail form is reprinted with the offending name printed

in red, together with an error message indicating the problem.

If the name of any recipient is ambiguous, then a list of matching users is printed, each with a
checkbox allowing it to be selected. The <e-mail> button at the bottom of the form reprints the e-mail

form with the recipient names suitably updated.

The overall e-mail user interface flow is illustrated in Figure 50. The e-mail recipient

exception user interface flow is illustrated in Figure 51.
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the bottom of every page sends the entire e-mail. If the nane of any
recipient is unknown to the system then the e-mail formis reprinted with
the of fending name printed in red, together with an error nessage
indicating the problem If the nane of any recipient is anbiguous, then a
list of matchi ng users is printed, each with a checkbox allowing it to be
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The <bar> button 1046 adds the sender to the recipient's list of barred users and produces an

edit barred users form reflecting the updated barred user list.

8.3.3 Edit Contact List
The contact list is edited using the edit contacts form 1050 (Figure 58). Because the structure

of an individual contact group is the same as the structure of the top-level contact list, the same form is
used to edit a contact group. The form is obtained by pressing the <edit contact list> button on the help
page. It is also printed whenever a contact is added to the contact list, for example when the <add to

contacts> button 1045 is pressed on an incoming e-mail 1040 to add the sender to the contact list.

Each entry 1051 on the contact list form shows the name on the contact 1052, and the current
e-mail folder 1053 in which e-mail from the contact is placed. Each entry has a checkbox 1054 which
allows the contact to be selected, an <info> button 1055 which elicits a page of information about the
user (Figure 60}, and a <set e-mail folder> button 1056 which allows the e-mail folder associated with the

contact to be changed via the set e-mail folder form.

The <delete selected> button 1057 at the bottom of the form deletes the selected contacts
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list, each w t h Tae copg Qmyve) @itactsiomy Bstst al>of tho lgtdupnin Wi ugdt's cmprtdst, (vbwels}y t he
selected 0>)
button |sg& ess%§ME§ﬁh§§F?g@%%%g gg?ﬁf@$%MQ9gfﬁmé Ggpﬁmﬁﬁ%ﬁ%ms egu dat ed
menber shi ﬁcoesr top HEmeys $¢) ﬁa%%ﬁpr@?s%ei edjtipn iy poryietd whiph Hevsthe @meﬂ@loeo
provi des meftRRMp of BURstAaIREobp. €l d Wi th an associated <copy to new> (<nobve
to new>) button. This allows a new group to be simultaneously created and
sel ect ed as t he Tdesiy tatve)annticorfortehi@6CHPvwdeo & <mwrpoup Time>Jiell with amaskocfali der
form 1070 I e, th:a <set>
but ton whi'Ch Sae (G of o anof b W5k 8} bimeiar fld g2 20012
button i sse§f e%@é&deewem&mqwcqﬁﬂwmwﬁs formis re- prlnted to reflect the new
fol der associated with the contact, The s 0 r form 1070

provi des a <neM/Eeﬁ%ﬁTm¥%@ﬁé?mﬁﬁﬂﬁ§mfg@*H”VW?%ggﬁ“ﬁ%@% Bt B VBT R ews

but t on. Thittsn ahzl:}om tee fokley & Gllecteiitact'Oe-al Blden Mhamdeo ystybugsreapesieg ¢ @il ect ed
as the COEL%{\%%E Me!iﬁr% e nev - Bﬁeﬁé«‘éﬁ’m{n@d ‘Qﬁﬁhe'l@lﬁacﬁ” associ ated set of

checkboxes Tow t der' s e- mai ivery options to be
specified. 8.3. %h@ep@lﬁéﬂ M@@ﬁ’on@'lﬁﬁ%&fd},@ alA8w Bh@PRldehass- ﬁild%ﬁﬂﬂa%s%cﬁ%@

(Figure 21 since it is navi gat ed vi a d net e
directory g‘“‘ﬁ%ﬂ’&& butjop. This aBT)”fSé‘l"g‘eG"lqﬂ/“’ THEinge 2“8“6‘%%&{‘1“ % fhe gp ry>
but t on onmtih@ldeelllE npageded s anl srcigled Babfl cigkioxdiwhes biwthqglaige's +430 ddieery ai ns an
aIphabetig&%mggggﬂmJg&ifaniIy name, of users

8.34 Global User Directory
The global user directory 823 (Figure 21), since it is large, is navigated via a standard netpage

directory index. It is obtained by pressing the <global user directory> button on the help page 46.

The global user directory page 1130 contains an alphabetical list, by family name, of users
in the name range covered by the page. Each entry has three associated buttons. The <info> button
produces a user information page 1140 (Figure 60), the <e-mail> button generates an outgoing e-mail
form 1020 (Figures 52 and 53) addressed to the corresponding user, and the <add to contacts™> button
adds the user to the user's contact list and prints the updated contact list 1050 (Figure 58).

The global user directory page 1130 also contains the standard netpage directory index

navigation buttons.

The global user directory user interface flow is illustrated in Figure 59. The index user

interface flow and associated page layouts are as described previously.



in the nane range covered by the page. Each entry has three associ ated
buttons. The <info> button produces a user infornmation page 1140 (Figure
60), the <e-mail> button generates an outgoing e-nmail form 1020 (Fi gures
52 and 53) addressed to the correspondi ng user, and the <add to contacts>
button adds the user to the user's contact list and prints the updated
contact |ist 1050 (Figure 58). The gl obal user directory page 1130 al so
cont ai ns dNffg40siGandar d net page directory index navigation buttons. The

gl obal user directory user interface I%QMIiS illustrated in Figure 59. The
i ndex user interface flow and associ at'ed page | ayouts are as descri bed

previously. NPA]I‘%Q 2 nfnatipPpddd @f40 | REBE BB bR egﬁegl%erls 180acl B GyL eprgv(?t%ed

contains the user's contact details as provi uring user ration,
subj ect t BPripgEseyggitrationy subiet A, thp ST sriadey eseferepﬁes alds cefé?ﬁséeﬁ@ﬂ%@ﬂrfaﬂ ts and
<add to cantecivgsens DLt Qmswhidhddbrk id hd dsuiagh work in the usual way. The
<Internet e-mail address> field 1143 is only included if the user

i nformati on pag@h¢ sintepet quhgdaddiesy>tflald 1d¢Mtsaoly ihdidtd & dre wadt ilforinetanghgeciont act
(as oppos A net page busi ness
card 1150&?1&}13&%3@%%3@%12%5%? tggétﬁoél}aép()%r Epc()%g% i{kﬁﬁjﬁg@%g onveys the user's
contact details 1151 in the usual way, it also acts as an e-nail

aut hori zag.s@n t @geiessed the recipient of the card presses the <add to

contacts> butt on rgcl:la bQ&eESQ%dQ%dj(FlgﬁrQ%2)%!4\@@ dgzt] tph@(%e G\ﬁ}fﬂg 1tJ c%nv%g qxls 9 the

reci pient's contact In the usual way, reci pi ent so added
to the omﬁ?éﬁaﬂgetei}ﬁdﬂ%}d%th?fl%lﬁl Way,aw&saa?tfi %ﬁh@“@h@“‘?"éﬁ‘?ﬁ taksR. Wnﬁ'émﬂlpémr?ﬁl | to

the card mmma preS&3ahE chddl Recoftadisch LAMMEN SD6H He ed; @R lowBer BRILE cdrdl Qe ROWE
cont acts. 1 oken nI aIIovvs nt to ed tg the qwner's
contact 17°% lgmshcon"“' 1e“%:/ar 2o yag&lstﬁeaﬁm gﬁr"r%fﬂf%a‘%ﬂ% d tﬂ s %%ﬁa%fﬁlst

gener at esauinrigng tbforergenttoneid fo-nfad frthe @uidres seaild the @ievoady swepee-miihfrgtne  usual

way. |t ak:$@en 6t rASoRR mﬁj{ NfoRs tthEI£1% to%l%&demlt&awﬁgr& &)!mra(?t 1ié oht2 7
i nformation page 1140 (Figure 60) containing full details of the card

owner. The busi ﬂ“ﬁeSSar@&brdam;iS;ﬁl’<d-1ﬁ£1]$rlfuﬂ&f)lfSBQWIthgehelritéz!Satnr aitg%ﬂl.gletlnfll B e 61.
Si nce nor age . print n L Support busi.n p st ock,

net page b%égrl ness%cgr ggwneélr“e g usua el a]f)y ogta'gsearnvﬁmg(g j%] %‘ﬂ% gﬂtﬁééﬁ‘“’? The
busi ness le’@zmtwwgﬁelslﬁﬂ@m«ﬁ@)]@@@an@rﬁ@uﬂe@ulﬁ@%e&hrﬂgmr the user to specify
whi ch contact details 1161 to include on the business card, an optional
background t extbfrhusinesersrd uss iterfpgs flav isblustragel incBigursSlr equi red 1163. The form

al so incl udes ap. checkbox 1164 MQICh al] ows the user to specify whether
the card shoul d> A& MgPage PHRIET SO FEIRRPT Businsy prrd IR ﬁto"kd'?ﬂ’égetbﬂ%“ef‘sé’éfd%st i's
submi t t edgre privéded dy d Sereicecbueead onm@gues.afhk yu@ressrmeﬂrebgesttfhﬁm 8o @adure cdpdliower ed by

mai |l to ttnceusla‘xstg pe%lﬁa\glﬂghec%ﬁtact d&glg 1 dfheco ﬁl@ﬁbe on(:tﬁ)est;usxg {iga%? gnccg:»%?rtapbeac]yggo%{ld

net page account . US| ness car r equest user
i |l ustr at&dgus I1.|16|2‘-°| a@@ﬁb@ ngpber of cards required 1163. The form also mc]udes an checkbox 1164 which

allows the user to specify whether the card should act as an e-mail authorization token. Once the request
is submitted, the cards are automatically printed by the bureau, delivered by mail to the user's address,

and the small cost charged to the user's netpage account.
The business card request user interface flow is illustrated in Figure 64,

When a business card is printed after the e-mail authorization token checkbox has been
checked by the user on the request form, then the card 1150 (Figure 62) is printed with an <add to
contacts> button 1152, and an e-mail authorization token record 1155 is created, linked to the requesting
user’s (i.e. card owner’s) record 800, as illustrated in the class diagram in Figure 63. Each card’s token is
given a unique token ID 1156, and the token ID is set as the hyperlink transaction D 55 (Figure 29) of

. the <add to contacts™ button on the business card. When a token is “redeemed” by the user to whom the
card owner has given the business card, by that user pressing the <add fo contacts> button on the card,

the system records in the token the fact that the token has been redeemed, preventing it from being



When a business card is printed after the e-mail authorization token
checkbox has been checked by the user on the request form then the card
1150 (Figure 62) is printed with an <add to contacts> button 1152, and an
e-mai | authorization token record 1155 is created, linked to the requesting
user's (i.e. card owner's) record 800, as illustrated in the class diagram
in Figure 63. Each card's token is given a unique token ID 1156, and the
token I D igiels as the hyperlink transaction ID 55 (Figure 29) of the <add
to contacts> button on the business card. When a token is "redeened” by the
user to whomthe card owner has given®the business card, by that user

pressing the <add t s> button gn the .card t he tent ecords in
Dhe. T oken™™BHE= e TORREMHE IS SKEWHAS: BEEHTALREREE FBTETaRe TG T r om

bei ng NPAdMEs B&tokat(s redecipinaciuagd expiry Jduebefoodkaddingihs grdragpiantoghepird pwikelt e,

after whi ghlit;C3ANQ i ohfH o chegcks shiigsdaqken’ s
redenptlo%ﬁ??é?ﬁs an%nggdfsgﬁﬁﬂagﬂk Pgre a &1ng ?ﬁ%g%grd reC|p?e%t to the
card ommeﬂmgem€6ﬁ4ﬁﬂwﬂﬁF§ﬂ°ﬂ¢ﬁﬁwfb%%%“ﬁﬂ?1156 unlquely identifies a
correspondi ng netpage user record 800, p ate the card recipient's
and card owner' < "CRBREHY: Tanfagior ID&I’??%’“’I??‘E)&F‘P f Ftlf PREnEER oA 29penigs é‘iﬁt{f’i‘ at ed

W th the Ke4namiht sardand dhaply s“bﬂtﬁaleamd owaieri§ @er D60 {IOgure 211, 3Howing thichanaflaysgmas e
sinply se .S user ID 60 (Figure 21), allow ng the e-mail
systemto$deI$tl é%%%'&gf s arget of the hyperlinks. 8.3.6 Add Internet

Cont act An Internet e- nall user can be added to a user's contact |ist using
the Interggls CORuatiterneEGbritaidtati on form Since an Internet user is not
otherwi se known (Qof,06 NEHRRA%T 58 WA «f Dk Ol ibOWhe denlerfle Westpt a1 | S
to be specified, in Ition Fnternet user's e-fail ress
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However, it will be appreciated by those skilled in the relevant fields

t hat a nunmber of other enbodinents, differing fromthose specifically
descri bedfowngibdioml so fall within the spirit and scope of the present
invention. Accomgd p@de mvehtiod Had b€ dekaGRE Siith QfertRato & tﬂefen%mmmtﬂ'nem and not
intended to.,be limted ta t ifjc embodinents d ri bed pr esent
spect 11 cal P o! i A BRI ToRest SoPLrE iy sy umFerPL i B b
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obt ai n, USI n busi ness card of a second user, aut horit y transmt
el ect r oni &Y ‘?“1 is pop inepded @é@&waedttg e spegificenbgdimeptscescpibed ip ttweffsatt e I2E%ed dat a

i ndi cat i viaclefingt ddeunicale mkdrpoyataibytckoes-reference as appropriate. The scope of the invention is only
limited by the attached claims.



busi ness card and of at |east one reference point of the business card, the
nmet hod i ncluding the steps of receiving, in a conputer system indicating
data froma sensing device regarding the identity of the business card and
a position of the sensing device relative to the business card, the sensing
device, when placed in an operative position relative to the business
card, sensing the indicating data using at |east sone of the coded dat a;

i dentifyi nepiadss t he conputer systemand fromthe indicating data a request
to authorise the transm ssion of electronic mail fromthe first to the
second user; recording, in the conputé@'systenl an authority allow ng the
first user to transmt electronic nail to the second user, and recording,
in the conputer systemand in a manngr ﬁgce33|ble to the first user, an
electronic nmil address of the secondﬁuser 2. The method of claim1 in
whi ch said request to authorlse t he transniSS|on of electronlc mai | from
LBEI nfels ; S ‘(i: arraethola 8f eneb %a ﬁrﬁt ut%:n I to o%ta{n um(]}g a ?uﬁu(rzlfss {(::f‘é or}a rtd Ufer aut]?orl%t to %nnml(t) f the
conput er syarpidemsing thre s@nndiuse trdnenesedagitinolpding wdvdﬂa@hndm@e séihfsldwgtyebéw ceis
located, BRinks ELMHESEat le%t onk RerdFBd ﬂ%ﬁgotq{e bﬁJnﬁEs%@ M Hheda h@ﬁ&lﬁéqgessteﬁse(ﬁ‘ ei ving,

in the conputer system data regarding novement of the sensing device
relative to t hgcdmsgl, iﬂ@%é‘m;ﬁiﬁf Hsterh, MAicseR AitGPondL3thsGR ISR SdghPing ﬂ@m&ﬂﬁ%me nt

relative to,.the bu usin t .| east one .of the, coded data; and
enti 1o 18 vhefhiss BT ot Rl S arSenale Bhvies FRBhs R PoBahinpe BT RR | cant
partial ythltpﬂww igan @beraate nosatsltrelgtive ty b bysintdy @ard, esepips the tirgicating dos g 4 he

transm ssj.on. ot oAhEGidAM,.c mail fromthe first to the second wuser. 4. A
met hod of enabling a first user to obtain, using a business card of a

second user, auldb@iidgyintiRe dorBM& T dterNmEAbmABe REicaifL a8 £ eklieanth Quthokd tht 0 t he
second user méye ch nQ§%”§%r%1g£§twg (gcﬁgged data indicative of a request
to aut hol{"T&*{Re ?? S died EEStTENFE mai | fromthe first user to
the second user tec %fet‘lpgo% A k&ﬂéﬁl utﬁoﬁ@ a’ﬁg\? R tg%p Elalr LE%‘%&{ ﬁ%’:}l@(gﬂ cledofle

conmput er system ata sensi Ag devi ce ope I rst user
regar di ngmbiie heejerddteranti regar di ng novenent of the sensing device relative
to the business card, the sensing device, when aned relative to the

busi ness card, E‘?&‘ﬁ@i’%’@‘ tP%?é’mB‘éf‘E"a?y%‘eé‘bﬁ'f‘dﬁ %ﬁ‘mPFfé‘c?eé"‘&lFe‘Q thefiagg usep apy E’F‘ﬁrf"i“ﬁg t he
dat a regamdumgeﬁbﬁmommmmmwenent relative to the business card using at

| east sone of the coded data; interpreting in the conputer system said
novenent of the sensing device as designating the

2. The method of claim 1 in which said request to authorise the transmission of electronic mail from the
first to the second user is associated with at least one zone of the business card and in which the method
includes identifying, in the computer system and from the zone relative to which the sensing device is

located, said request.

3. The method of claim 2 which includes

receiving, in the computer system, data regarding movement of the sensing device relative to
the business card, the sensing device sensing its movement relative to the business card using at least

some of the coded data; and

identifying, in the computer system and from said movement being at least partially within said
at least one zone, the request to authorise the transmission of electronic mail from the first to the second

user.

4. A method of enabling a first user to obtain, using a business card of a second user, authotity to transmit



request; recording, in the conputer system an authority allowi ng the first
user to transmt electronic mil to the second user; and recording, in the
conputer systemand in a nmanner accessible to the first user, an electronic
mai | address of the second user. 5. A nethod of enabling a first user to
obtain, using a business card of a second user, authority to transmtt
electronic mail ,to the second user, the business card including coded data
i ndi cati veragdo.sa request to authorise the transm ssion of electronic mail
fromthe first user to the second user, the nethod including the steps of
receiving, in a conputer system from7-sensing device operated by the

first user, indicati data r rdin he reques t he sensj ng devi ce,
when pl acHispTE BT 9B serind S BP B Pt SERUEE 205 fote PTG Bt 4o
sensi ng t dwghotindiccabsnisgiodeftelectermic mgil fivm ledst vsoirthe ofcotdhser ctbckedhod atching

interpret&gg%ggfthe conputer system the indicating data as designating the
request; recording, in the conputer system an authority allowing the first

user to transm fechBCid PRbkputeNBistem! Qard REmSLEARE MSRE opd Bye®OTeli RGr 1N the
conputer s manner acces§|ble,to the first user, an electronic

st.emand 1 n . :
i | addr’@éé‘}“@f the F?&“eété‘ﬁgﬁéafﬂ%‘?“.we’é‘?mﬂ he e Srcenanenge i erstduler to
obtain, ushding davigy shanessed &lativeod i teeeeNdrd sesing BeIldeorgdding e tenansind t
el ectroni enég?hlgm%‘aata anéiﬁgcl?sno‘émlﬁﬁo%memt t'@‘ﬂéﬁlmﬁﬁe&@é’réu‘ Gl gl Qghe GPgled dat a

indicativ request to authorise transm ssion Of electronic mai
from the $ideddetayser to the second user, the method includi ng NPA140-5G -73
the steps of receiving, in a conputer syste data from.a sensi ng device
regardi ng the i GERFESndhe CRpq sysop, Salﬁ’s‘%"r""rﬁ%"frﬂé&g‘ﬁ?sﬂﬁg Ao ﬁ%dﬁs‘@Eﬂt}g‘%‘P‘? t he
sensi ng dewiege contai ning data regarding the identity of the first user

and sensing the data regarding the request using at |east sone of the coded
dat a; i nter pretiesgding i thhempuerputasy, as yiodmaflevom thhbrsidagrdo rragait eleatrgnie he
identity @fid e skbdiSteruser and the data regarding the request, the request
to authorise the transm ssion of electronic mail fromthe first wuser to

the second USEr jecdr@6 MGthd\@mpitér sidith £0 APAInRerSY SN to & fiddt 1RO b Elyctrait Owi ng

the first user to Brans it electronic mail to the second user; and
. mail a dr{ssrsl of the second user. . . .
recordi ng, I'Nn € conput er "systemand in a nmanner accessible to the first

user, an electronic numil address of the second user. 7. The nethod of
claim6 which includes receiving, in the conputer system data fromthe

sensi Ng deW khod of enabling a first user to obtain, using a business card of a second user, authority to transmit
electronic mail to the second user, the business card including coded data indicative of a request to
authorise the transmission of electronic mail from the first user to the second vser, the method including

the steps of

receiving, in a computer system, from a sensing device operated by the first user, indicating
data regarding the request, the sensing device, when placed in an operative position relative to the

business card, sensing the indicating data using at least some of the coded data;
interpreting in the computer system, the indicating data as designating the request;

recording, in the computer system, an authority allowing the first user to fransmit electronic

mail to the second user; and

recording, in the computer system and in a manner accessible to the first user, an electronic

mail address of the second user.

6. A method of enabling a first user to obtain, using a business card of a second user, authority to transmit
electronic mail to the second user, the business card including coded data indicative of a request to

authorise the transmission of electronic mail from the first user to the second user, the method including



regardi ng novenent of the sensing device relative to the business card, the
sensing device generating data regarding its own novenent relative to the
busi ness card. 8. The nethod of any one of clains 1, 4, 5 or 6 wherein the
recording of said authority is effected by recording the identity of the
first user in alist of authorised users. 9. The nmethod of claim8 wherein
any electronic mail sent to the second user is rejected unless the sender
of the elgwh4oani c mail is recorded in the list of authorised users. 10. The
met hod of any one of clainms 1, 4, 5 or_6 wherein the request to authorise
the transmission of electronic mail T@P6mthe first user to the second user
containedmggetgp second user's business card becones disabled after a
pre-deternlnéﬁ period of time. 11. The method of any one of clains 1, 4, 5
or 6 wherein the_ request ri e 1. SS1 .0 . i C nai
From the first oert g opbRuBUban datackh@Io: Sl AL e anog ko

pr e- det er WFTABE reatifipRthe Bfvest e snsinguavicprontiiingrdptagogardipg dhe Agspiiy of tepf firg U m 11
wher ei Nt B s@kify ©ed-0rEiRng the WilRe usiff at WSk SonleSf @@dedlidta; The met hod of any one
of claims 1, 4, 5 or 6 which includes printing the business card on demand.
14. The met hod wferpedtiag, tn thScompinetsydtaacirant s dpd tepdrditpghd dentityws iha éissuseaand on a
surface o - LDi S I.e .

pusi noss. be e pHA G T die PR R0 0 B SRRl BB B WY 1,
met hod of vsariythepreordpsesl ains 1, 4, 5 or 6 in which the coded data is
substantially invisible to the unaided human eye. 16. The nethod of claim
1 or 6 which i nEFuHEs T8 SHRPFGYS @t PrRaryAleviPEBE Rt ¥5fr 1 SR He5ES s car d
gener at edmait thene bassidnes;ancard being retrievable using its identity as
contained in its coded data. 17. The nethod of claiml1l or 4 in which the
sensi ng devi ce womdigg, msthagempaersyitdni @dtin © mamercaasessititd tolthe firsipser, tag electngmic que
identity Lo ddhessSensigqagevi ce and identifies it as belonging to a
particular first user and in which the nethod includes nonitoring, in the
conputer system said identity. 18. A systemfor enabling a first user to
obtain, using a business card of a second user, authority to transmt

el ect r oni T Thaméthddef tihia 6sadb haluds exgivind) & trushpes syseay daifloaltedemg: doded dat a

i ndicativ . ' ' of t.he busi : .at . |.

ot er once Ba e Mapmirh B il SRS DS SuGRL LA, Byl acl BSherRE

syst em f ofataressulingiithep i mRypracst el e tpthebusipesiiarl sensi ng device for identifying
a request to authorise the transm ssion of electronic nmail fromthe first
user to the second user, the indicating data being indicative of the
identity pf_.the business rd and _a positiqn of the.sensing dew relative
to the ” phihaSeR PSR e 8Els T s 2B et P S HOR M SRS ol Ve
posi ti on redrding theidentity piibe fiysi sbenmadistobguthorisedesarsi ng t he i ndi cating data using
at | east sonme of the coded data, the conputer system being configured to:

9. The method of claim 8 wherein any electronic mail sent to the second user is rejected unless the sender

of the electronic mail is recorded in the list of authorised users.

10. The method of any one of claims 1, 4, 5 or 6 wherein the request to authorise the transmission of
electronic mail from the first user to the second user contained on the second user's business card

becomes disabled after a pre-determined period of time.

11. The method of any one of claims 1, 4, 5 or 6 wherein the request to authorise the transmission of
slectronic mail from the first user to the second user becomes disabled after a pre-determined number of

uses.



record, in the conputer system an authority allowng the first user to
transmt electronic nmail to the second user; and record, in the conputer
systemand in a nmanner accessible to the first user, an electronic nail
address of the second user. NPA140-SG -75 19. The systemof claim18 in
whi ch said request to authorise the transm ssion of electronic mail from
the first user to the second user is associated wwth at | east one zone of
t he busi ness4osard. 20. The system of claim 18 which includes the sensing
devi ce, the sensing device sensing its novenent relative to the business
card using at |east sone of the codeddata. 21. A systemfor enabling a
first user, 1o LAl ML 8.8 BUS Ress.aar ol 8 segond user, authority to
transnit & eCtTORT & TN 1 V6 "hE PEECSRU " USER™ TRE® BAST ness card i ncl udi ng
coded data indicative of a request to authorise the transm ssion of
electronic mail fromthe first user to the second user, the system
i ncl udi NY1 R TRQRIHSY S anPdhe bEMIth O, 4,506 8 Mt A 1diIRd Rinfidz AV LRIRAENRAI BdeBM. Ce
operated by the first user, the data fromthe sensing device regarding the
request and regardi ng novenent of the sensing device relative to the
busi ness card, the sensing device when noved rel ative to the business card
gener at i ng Theenadat] af claig g3 mdicingclides prowing thoweinentard @l aatufageoftagufdeddivisg ness
card, t heméaﬁ%h,%gmﬂ&}ﬁla ﬁﬁe fﬁArﬁfé bfRR e s hRRe R nfing &b Gh tBJE%rf%c_@.queSt usi ng
at | east sonme of the code ata, the conpufer system being configured to
interpret said novenent as designating the request, and being configured
to: record, in the conputer system an authority allowing the first user to
transmt ol eedmdnt of ARihe of tiamk N1, S 6CEOR vhidh & codadhtrie@bsttltially invisibe tceput er
systen1andahquﬁmggpger accessible to the first user, an electronic nai
address of ‘the second user. 22. A system for enabling a first user to
obtain, using a business card of a second user, authority to transmt
el ectronic mail to the second user, the business card including coded data
; ndi cath i V?’ Qe RethQ@OMQBim 110 6a4Hich Qe rEtEﬁﬂill}lé amﬁmﬁesl@ewﬁi off ca8l REHE:ORIr€ Mai |
romthe first user.to the. second user. .the system.including a conputer
Gyet em f of P RELIRG PHES i BLEFT e a g bl SERTR IR £ B Bher ated by t he
first wuser, the indicating data regarding the request, the sensing device
when placed in an operative position relative to the business card,

sensi ng t fe ThORERAL dRBint 2R 4 YsS Whith AL sdnBRASlevROBRBE af RenRRfied neRt dnick he
conputer system being configured to interpret the |nd|cat|n9 data as

desi gnat i HEZHEEiREY © BHEI8idRgee BOHMIEH S Pt @ens Redrdeuld frst e bnput er
system ain waldh themethad icddewionigpring) én thd domputet S@temf Bidtidemitsmi t el ectroni ¢ mai |
to the second user; and NPA140- SG

18. A system for enabling a first user to obtain, using a business card of a second user, authority to
transmit electronic mail to the second user, the business card including coded data indicative of the

identity of the business card and of at least one reference point of the business card, the system including

a computer system for receiving indicating data from a sensing device for identifying a request
to authorise the transmission of electronic mail from the first user to the second user, the indicating data
being indicative of the identity of the business card and a position of the sensing device relative to the
business card, the sensing device, when placed in an operative position relative to the business card,
sensing the indicating data using at least some of the coded data, the computer system being configured

to:

record, in the computer system, an authority allowing the first user to transmit electronic mail

to the second user; and

record, in the computer system and in a manner accessible to the first user, an electronic mail

address of the second user.



-76 record, in the conputer systemand in a nmanner accessible to the first
user, an electronic mail address of the second user. 23. A systemfor
enabling a first user to obtain, using a business card of a second user,
authority to transmt electronic nmail to the second user, the business
card including coded data indicative of a request to authorise the

transm ssion of electronic mail fromthe first user to the second user, the
system i n&PAItAS%y a conputer systemfor receiving data froma sensing device
regarding the identity of the first user and regarding the request, the
sensing device containing the data regarding the identity of the first

user and sensing the data regarding the request using at | east sonme of the
coded data, the conmputer system being configured to, record, in the

conmput er 39y ThesYtenddr Al Mook ivhiyh s3id lr@Wdsig adekt@isd thd thihsmisiSh offeRctiohR il Erbm the
electronigﬂég%Jmthto t he second n the conmputer system and

ser; . and record, 1.
in a nanner acces%?gF%u$HsFﬁﬁm?gwgvﬁﬁ?%??zﬁﬁoéﬁ%%?wﬁﬁ?ELnaiI addr ess of
t he second user. 24, The system of claim23 which includes the sensing
devi ce, the sensing device sensing its novenent relative to the business

card. 25. 20 hge s¥shenieh lgﬂaruiclpiﬂéud@; th@geﬁééﬁﬁﬁigéli&; thé dens 1_?32(13@5& WACTIIL ?ﬁl_@\jeﬁer& he

recordi ng ?t said authority is effecte recordlng the identity of the
first usef¥¥ Ry puspesyrardysipp grisee seme iy sodedita The system of cl ai m 25

wherein any electronic mail sent to the second user is rejected unless the
sender of the electronic mail is recorded in the list of authorised users.

27. The syste I : . or rein the . ut er
YB A g}ktgrfl f&r}}{abﬁﬁl{ea ﬁxfst lﬁcl:ratg @%’%ﬁﬁfs@%; bhs%%ss cardzoll3 a\é@cgn USCT, aut ogﬁ/qu

system di sabl és the request to _ {_e transm ssion of el'ectronic
mai | f r onfraopRit flecirenic fildp the spcend wses dhedrvnesrsard inghudiag codeddleta indisttive af atedtest per i od
of time. 23uhdBethsyHimimodbf RdYon@hil Hbm AeiFerkSihe Sdond 82r, M sy2BmMREAS/E N t he
conputer system di sables the request to authorise the transm ssion of

el ectroni ¢ nmai | a fanpntert shigenf for s¢eiving hta tram b kdsispaiedtehbpersted byahd R4t u@r, the data

pre-det er gned NEALAO- 5 ol th &g hod. of . ¢l ai m 28
wherein the p(é-de erﬁfﬁ%ﬁ ﬁﬁﬁ%%&ggémﬁé%s J?mS%%?‘§g$S%ﬁéggvg?%ﬁﬁﬁg’any one
of cl ai ns™hq&usingsp camipthg sensine feyicqherhmevsd reaing fonige desiess eard regiettiensthe demr ki ng
nib. 31. kheditysd &M Qbveaty rédidie &f th€ baind® 1, the enBihig defick @Is(\’\’ﬁgnﬁ@ {h_g'@a@e_nS' ng
devi ce conta&ns an identification arts a_uni identity to

ficat ans ich i u
the sensi g G&viESTERd gd nl?algtf Py of qq‘?&"gedog?ao ﬁ'& ic'f‘l’g‘})“feb SFeB RS g’ﬂ igred i ¢ st
user. 32. inTipeset sidgneeementas dpignatingthofequestandigein8eonfi@ded 22 or 23 in which the

business card is printed on a surface of
record, in the computer system, an authority allowing the first user to transmit electronic mail

to the second user; and

record, in the computer system and in a manner accessible to the first user, an electronic mail

address of the second user.

22. A system for enabling a first user to obtain, using a business card of a second user, authority to
transimit electronic mail to the second user, the business card including coded data indicative of a request

to authorise the transmission of electronic mail from the first user to the second user, the system including

a computer system for receiving indicating data from a sensing device operated by the first
user, the indicating data regarding the request, the sensing device when placed in an operative position
relative to the business card, sensing the indicating data using at least some of the coded data, the
computer system being configured to interpret the indicating data as designating the request, and being

configured to:

record, in the computer system, an authority allowing the first user to transmit electronic mail

to the second user; and



a surface-defining neans and in which the systemincludes a printer for

printing the business card on demand. 33. The systemof claim32 in which

the printer prints the coded data at the sane tine as printing the

busi ness card on the surface-defining nmeans. _
clainms 18, 21, 22 or 23 in which the coded data is substantially invisible
t he unai ded hunman eye.

to
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record, in the computer system and in a manner accessible to the first user, an electronic mail

address of the second user.

23. A system for enabling a first user to obtain, using a business card of a second user, aunthority to
transmit electronic mail to the second user, the business card including coded data indicative of a request

to authorise the transmission of electronic mail from the first user to the second user, the system including

a computer system for receiving data from a sensing device regarding the identity of the first
user and regarding the request, the sensing device containing the data regarding the identity of the first
user and sensing the data regarding the request using at least some of the coded data, the computer system

being configured to:

record, in the computer system, an authority allowing the first user to transmit electronic mail

to the second user; and

record, in the computer system and in a manner accessible to the first user, an electronic mail

address of the second user.

24. The system of claim 23 which includes the sensing device, the sensing device sensing its movement

relative to the business card.

25. The system of any one of claims 18, 21, 22 or 23 wherein the recording of said authority is effected

by recording the identity of the first user in a list of authorised users.

26. The system of claim 25 wherein any electronic mail sent to the second user is rejected unless the

sender of the electronic mail is recorded in the list of authorised users.

27. The system of any one of claims 18, 21, 22 or 23 wherein the computer system disables the request to
authorise the transmission of electronic mail from the first user to the second user after a pre-determined

period of time.

28. The system of any one of claims 18, 21, 22 or 23 wherein the computer system disables the request to

authorise the transmission of electronic mail from the first user to the second user after a pre-determined

34. The system of any one of
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number of uses.

29. The method of claim 28 wherein the pre-determined number of uses is one.

30. The system of any one of claims 18, 21, 22 or 23 in which the sensing device includes a marking nib.

31. The system of any one of claims 18, 21 or 22 in which the sensing device contains an identification
means which imparts a unique identity to the sensing device and identifies it as belonging to a particular

first user.

32. The system of any one of claims 18, 21, 22 or 23 in which the business card is printed on a surface of
a surface-defining means and in which the system includes a printer for printing the business card on

demand.

33. The system of claim 32 in which the printer prints the coded data at the same time as printing the

business card on the surface-defining means.

34. The system of any one of claims 18, 21, 22 or 23 in which the coded data is substantially invisible to

the unaided human eve,



