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PCT/ AUO0/ 0Gpd M1/22BHCKGROUND  The net page system i s intendpgphfooafd¥i de a
paper - based user interface to published information 5 and interactive
services. On occasion, users will want to provide information about
thensel ves to others. A generally accepfed approach to providing
information to others, particularly in business, is by way of a business
card. It is cacgiAamo/entoyardvALb/ersbsy rexefuoh/oosHs, t CI/ATI0D00896 S PCRAKH00058T, Udes

the electronic ﬁamuogﬂa Rloolofiie ¥EFvodols:d AR CTABRYRBfES, users pref er
to select the users from ey vm recelve electronic mail thereby
limting the é\% electronlc mai | they m ght otherw se receive.

Busi ness car ds ar relatively small for conveni ent handling.

However, their si s opteage gybismfs intanded toimqvide @ papgrebassd ysrr iptertapsito publiched uforpmtion n

i nf or mabi onand bewttive keviceswner of the business card to others. SUWMARY OF

| N\VENTI ON The present invention provides a nethod of enabling a first user
to obtain, using 9 BYsiopaees will vgutdp proyide information o dhemselves tp |qthers- A gepegplly
transmt eI fpedippdach®iproviling infosmas@aconitrs) jasitularly indudnes, isty3ay ¢fabalintsnatdinli ng

coded data is k&g&%%&yﬁlﬁw uséﬁb Q’tﬂc@ﬁsﬁ&és katd ﬂéludtshfe em:%hi@ géﬂ;a gf :ﬁﬂﬂu cﬁ softk | east

one reference poln

|ness nc t he st eps
of recei vi n{JEaerey USp Lﬂ*@?’cg‘ﬁ? %ﬁ%”ﬁé“ﬁé‘t%“%rﬂaﬁ%ﬁ‘ﬁwg%g Bevi ce
r egar dilfg tmum%htmymefﬂlwmhtm”newcard and a position of the sensing
device relative to the bu5| ness. card, the sensing device, when 20 placed

in an operative pUEPE! ST ] Splly delpsély el for copwsment bandlie. Haypue, feix iz is

i ndi cati ng shadrally restiigtive vwith respect ¢tproyiding infpfmatiqnisboutthrdbovuer dffbedpsineieand to phersng, in t he

conput er system and fromthe indicating data a request to authorise the

transm ssi o |I fromtheflrst to the second user; and
ey SE VRO

recordi ng, u m an al | o the fast user to
transmt el ectronTb&Pﬁr‘Trgftlm"?"m Pé‘i":’ fsﬁéne@%dgg q‘ﬂ%‘bg“t ?‘@d’gest to
aut hor i18e  t 4wecond wersawtherity to trangfiit eldcteqpic maih focherpprid umdmbtshless tﬂmludinac@ﬁdats econd

user is asSgadidaiNed hyhidedtitydds the Bifiess 0 RNR 1Rt ohe Yefelné® bR BB thE BsidesORA, thb1€
met hod i ncltl_;%] |lg(ﬁﬁtthf i (ng., in the conputer systemand fromthe zone

relative to e Sansi ng device is |ocated, the request to authorise
the transm ssi Omﬁm@'xmbm&kﬁsminhncafnﬁglﬁhh&ﬂaJehsin‘étievicereha‘?&g%ﬁﬁ‘da&ﬁ@oﬁﬁer 30 -

The abovenent.i on also i, ncl u h recei vin in the
conput er rsm";/é"f“éem gafqg P‘gl%ar deme gnvft"’tlﬁee serslss'farf{; eV| ed c(31 ahtlve to

the b#9i neégedeampenm@posnmﬂw fa@eh&e&s@wsqemz fhe indipatinedeta pingpdtastsomeef t 0 t he
busi ness cam¢kodtaiditg at | east sone of the coded data; and WO 01/ 22357

PCT/ AUOO' 01108 -3 identifying, in the conputer systemand from said
nmovement bei ng atiddntifying, i the tepraputes; syspm japdnfrogy the) ingicating data a request to authorise the

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

recording, in the computer system, an authority allowing the first user to transmit electronic mail to
25  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 authorise the
transmission of electronic mail from the first to the second user.

30 The abovementioned method may also include the steps of

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



| east one zone, the request to authorise the transm ssion of electronic
mail fromthe first to the second user. The present invention al so provides
a method qgoefiaRki Ng a first user to obtain, using a busidiesmentes d of a
second user, authority to transmt electronic mail to the second user, the
busi ness card including 5 coded data indicative of a request to authorise
the transm ssion of electronic mail fromthe first user to the second
user, the nmethod including the steps of receiving, in a conputer system

data froma senswgair}d@,\&h &ec&@a&a?s&dx ;Wﬁ&fﬁﬂ%feﬁ:ﬁnd t bilat lﬁf@ﬁmy%m'ﬁ h‘ﬁ‘ at
request and regardi,ng novengnt t he sensing.devi.ce.r tpve to the

busi ness ciﬁ’%?ﬂgf‘ﬂ’% thggeﬁ'éelst\rgt’g“qg%?/sf %%t,'m Sipnof glectionic mat i F‘\e/gusat%&f ﬁ%’"‘g"ﬁ%’i ness
card, sensing thenddalan bt disd frotidkea MARIASE tnattingla BSNSE & dbBE, Jshga Sldhas
regar di ng ;Ltg '%J‘te% 0 noyenent relative to tg% usj ness card usi.ng_at | east
some of t h&* T BAEeomhEE: RS o PR yeienc PR S SrratdPers e rians @i enent
of the Senspdagjdathndicative gfsa wausst tprruthprise)the hamsmission ofceleetronig mrgil fres the Gistuger td the t he
conput er S Y%&hRBMer, A mabta Rokdidgihedlehs@ Ng the first user to transmt
electronic mail to the second user. 15 The present invention further
provi des a met hodeceifingein a brimiputey systefn; dats tirom g eppsing devizh braiated byuthe finguser. réipardingibs S
card of a $QeRNEh FHRling mBHMEHR bf the)serdsig dcvidd YSIRbivE toQe@hsided 0dr; HIBdnbingldevideNGhers €CON
user, the bu3|drr1$§s t;&rgﬂj ncl u |% thcg%gedg}%@ indi cative of a rg&u St to
aut horj se CRETETIRTE BIBH® B ErLefr Sut Cerie e FuM ThEFTre te i t he
second! Qs erits ommovament elsgve tofhe hysihenspand pring gt Iesps somsfof thexedesddataig, in a conput er

system from a sensing device operated, the first user. indicating data
20 regarding themﬁg’(ﬁeﬁg%in,tget?‘?‘en’%%nsﬁmﬁ’gﬂﬁg v?:’%e,n”\’/én ens%sfnécdé‘aceiaﬁqgw’a&?%&%ti ve
position ratapstad to the business card, sensing the indicating data using
at |l east sone of the cpded data; interpreting in_the conputer system the
i ndi cating data 5§ Pé‘ﬁé‘f’?"ﬂ‘@’%?"é‘&”ﬁ"é‘&a," e PELST R e tie#“f’%‘ém%lé‘frputer
system an tgacerdpiery al lowing the first user to transmit electronic mail to
the segond user. _ 25 The present invention yet further praovides a nethod of
enabl T Fir st TR BOID G PSR b mehod Bt r et e G, S E BT
aut hority toyd of sawend wseresnthotty trfragsmitericttropio mpihte teeomichsurstby busindsecaldiigiudiesss car d
i ncl udi Ny Gogde thraiadicaive Bfl Rqiedt YPaubrisstht BAkRSIon bQ1eBtkbnid Mail &6m b @rsl ds@RSHE SSI ON

of electronic ail, from.t fijrst user to the second user, the nethod
i ncl udi ng ts??%“"é’f"'é;%m%?"m‘m’m‘“ fhe teps of

recelvi ng, In a conputer system data froma sensing

devi ce regar di Ng rdedifing] &l @Rbrghudér Gltent, i6m b bensly dbhR loperatd bRBHE HiFEBAT iRbichg ife
requesd, t he ensin g%,v' ce containin ?ata regardl.n she identity of the
[ rot 2% oy o B ted B e v BB g PN xR rol e Bttt s orre
of the codeepsigtheindicpting dataysing at Jogft somppfthe codedslaut er system from the data
regarding the identity of the first user and the ., datg regarding the
request, the reql'féesr“fm%(%mgﬁf%?tfr%' “fdf°3’f‘f§€ﬁ“§§$°8?a?ﬂg%ﬂ°§%ﬁ‘8‘hi c mail from
the first USer t GuoorkihinHRERRHeSREs ardRibrRd s 4R Aa us B R Ve Bk Ol 5 4

recording, jgn the conputer system an authority allowng the first user to
transnmit e|ﬂé°é?"?“gﬁi"'& mail to

25 The present invention yet 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 compnter system, data from a sensing device regarding the identity of the first user
30 and regarding the request, the sensing device containing data regarding the identity of the first user and
sensing the data regarding the request using at least some of the coded data;

interpreting, in the computer system from the data regarding the identity of the first user and the
data regarding the request, the request to authorise the transmission of electronic mail from the first user to
the second user; and



the second user. In a preferred enbodi nent, the abovenenti oned net hod

I ncl udes receiving, in the conputer system data fromthe sensing device
regardi ng npgeimpiy of the sensing device relative to thepgpausmpifgcard, 5
t he sensing device generating data regarding its own novenent relative to
t he business card. Any one of the abovenentioned nethods may include the
recording of the authority being effectgd by recording the identity of the
first user in a list of authorised users. In this respect, any electronic
mail sent to t heresaing)ialthel@mputéraysteldan huttjortg hlbaingitht & sk 10 GanSmirkeonid inail 1€

el ectronic g@&%mﬁéﬂyecorded in the list of authorised users. 10
Additionally, for any one of the abovenentioned nethods, the request to
aut ho&i se the t ral_i\ssrriu&&'keartﬂmdafmeﬁl € aboieRtiontl | chethbd @BRuded @ecdivingSin tll;bsa,h:pﬁta t he
second user n on L ' S| rd. econe
disable%faf?%%mgﬁ%Q%ﬂHEQEPﬁgﬁggg erF§%$%¥&?ﬁ%@mgﬁgg?§€?ggg%¥5P e %fﬁ%ned

number uSpssusing fevige gepespting daty reggrding it pyarraavemest relatiyrieitherpsiness eede nunber of

re-determ ned uses is_.gne. Any. one of the venment i oned qds
!Oncl ude the pri nt‘?'f’(é’neo‘?f&fﬁbew ﬁ%/%e ?’S&E‘?rm m(')’ﬁpe eer'raﬁ'g'."g“]%ga'l'%%élaﬁ?geef%? ed
enbodi ment , byreceiding tigyidentity pf e st asrivatist of phgrisedusesy, Inghiszespecy ey elggtronic mail sent to
sur f ace- def theéebigid B8y bélrdfdctedAinleds iR senfied BFthd dleBifonic il is rddarddd WHthd IREST aktikisd | S
printed, thg coded data on the surface is also printed. Preferably, the
coded data 1s substantially invisible to the unai ded human eye. The

abovendot i oned neAdamicRlly) Ry any BitloEEabbveindhtidhid ek tidds] tBe réquesysd il tiRdris € Gintlnigfon €ach
busi ness  cagd. QGNEEAkG me Mg&%@%&% ! %nt%ﬁe'd%g ttle SdcbraY dafdSnaly L S
Its code ata. 2 es

identity as contalned iIn C ) ensi ng device _may _contain
an identifi teEtmeskiratind e apir-tetrpipgd peicd of tims, pytfisr ¢ AEdeiRiped Brby of vk iR e ng
devi ce and padicuidrly prpfeirdd emspdimeit.Oleghmigr df pre-detqpainddiugsiis ene. user. I n this respect’,
t he abovenenti oned nethods may include nonitoring the identity in the

conput er system A5 oo pbthpalevemettigned methodsmay inclade the prigtipgefithe Spsingss exA og demand. sy st em
f or endbl i n agrefeiradsnbodisent, prigting bitiRibmsiness Gird igjona surfaeeE NveBe-dfiniog rahns andsethond
user, aut NOgint meltft thd RS chrd RlpAidal @ Uofed B dn tle QurfaddSs 236 GiHind, PrtRbibly, delibued

busi ness ca d.gﬁg%fl.udlbgg)#odegdgata I ndi cative of the identity of the
busi ness caf®™® of Vi "BUE E¥EPEnce point of the business card,
the system i ncl udiyQnRenteRbRtd ntho® Yy Silfude QtaidifpGreetibvitle febbbl Grbch BEint@LRq f oM a
sensi ng device fdo i dent iﬁ/i ng %?@ff&uest_ to “aut hO{}igse J[;'ﬁ’ transm ssion of -
el ectroni c FFBTAOPeORTFRETT P8 I g iR eF ke R I eodef 8- | ndi cating dat a
bei ng gpndi cat i vem@fenlil}eielitleRiy| chifainn ideRBicdibhe nbdESwhich Ml i thifde PB4 @D OF

t he sensing device relatjve to the business card, 30 the sensjng device,
when pl aced e S5en 18 (g fas eletetn (57 PRrEFulst ysgroln this ‘Psﬁﬁt’ﬂ’ﬁé‘?°h*§§’§‘°’t"gf“ﬁﬂ‘°d§ensi ng
t he i ndi catmaydpcludtatonitorieg thegdentity ih e compgymternf t he coded data, the -conputer
system bei ng configured to record, in the col%)uter system an authority

al | owi ng the fir s =qbenrspeeh e prajeat fvention pEryiiss g FREFOROIPG, ) Bl ebBiePsii& Ry .~ The
request to lasitesrorid D€ 2 sdoend tupen Authariys? Grpsyf elatranictmal e te prednfl ufer, Gebusivess fard st
user t @5t hendhRAne Bided R indiciRY of MR iREHPF IR bRRedtddind@ bf 2t RABne RRANE oM ofthe t NE

busi ness card. The .sensir (g%vi ce nay sense its novenent 35 relative to
t he busi negbsng%eésrc tﬁhse?’ﬁ%hg’?m ast sonme of the coded data. WO 01/ 22357

PCT/ AU00/ 01108 'a'i_bomputer 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,

30  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.

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
35  relative to the business card using at least some of the coded data,



The present invention also provides a systemfor enabling a first user to
obtain, using a busi ness card of a second user, authority to transmt

el ectroni cwg?, p the second user, the business card |?Q:lr{i\q]|05}g,m§oded dat a
i ndicative of a request t ovaut hori se the transmissi-on o ectronic nail
fromthe first user to the second user, the systemincluding 5 a conputer
systemfor receiving data froma sensi ng devi ce operated by the first user,
the data from the sensing device regarding the request and regarding

movenent of the 10 0in %&&Qﬁﬁ%&umﬂm&bﬁm yﬁ:&tms'éa,obsa,r.ﬂmgmﬁméQHSI ng

devi ce when noved relative to t busi'ness, c% gener a‘gltglgn hlg
regardi ng ¢ Rfscond s tratiEpRty Peqa%t‘f'?t\?li"?ﬁ“’ to 55 SR Een g ?%cé'ds“éc g
devi ce al soodsddnt imjrativh ef dwduest togthertle the) tranbyaissior ofl elvstionig siaih fomg the filsemartto bone of
the coded dabmuset, BEsytiRMiaRE System being configured to interpret said
novenent as de5|gnat|ng 10 the request, and being configured to record, in
t he corfputer SY'S la edmputerysRoilidr excditing dath from segying fewicd dperated bty e firstuser, tierdamSon t

el ect roni € yiRnkingl dovide Rfgar Wu&ﬁﬁﬁreﬁdﬂﬁﬂ@eﬁ@ﬁ@ﬁés%%&&%ﬂﬂ!&hx@ﬁusﬂ&?w des

a systemfor enabling a f]rst user bfain, usin ‘?"hi" ness, card of a

second user®h 3R FEPE f5rce Bh‘f‘r"é?ﬁ?rﬁlf“‘"éf ‘E?‘B‘ﬁﬁsi:“ﬁ‘a?”f‘ B ERrirg FO¥Y | the
busi ness c awekmient eellativtithgye bugiweheard (et sensingdiviceenlsp wesmﬂheéaww@elsttheteaueaMM| se

the transmigs saa ofthe cls‘&ega;d; B ompite isystedh &P csmmtai 16 SierpléeBia mmmsﬁa? deslgaati€£ C 3 nd
user, {die system i udi ter system for re eLV| i.cati ata
from a{ sen?%én gzév'iqg’e !%at etC ”9&1 |rs‘t°'sﬁssteé‘?’ma“ g Eﬁlfl ng :
regar di ng W@ﬁﬁ@ﬁmﬂpﬂﬁs%?wyehg deV| ce when pl aced |n an operati ve

position relative,to the businpess .card nsi t atln at a_using
at |east some ofq.f"f%e?f’o V‘ﬁ“ﬁi&“ﬁ T PIpYides 3 FHE °re°rmb§%sat£s§¥55el ng " ¢o 9 UFed to

i nterpret 4 of npond psprepthasiy o wmekmnawmg thersecopdayercihe busw %gm

conf i gur ed cbded BseCindidtive iofla fefi@st to’ddthGrREThE trRbmiSieh bdEctronid madl i the ikt dirltoOWt Ng t he
first werécgndtugeg%gpsémg]%groni c mail to the second user. The present

i nvention further provi system for enabling a first user to obtain,
usi ng a busi ness ac&ﬂiﬁdr tendfoSiede RG] indiS4tihg damﬁuaarsmsig@ deice dpérited Byltheirse Gkl ONi C

mail to th e | i cative
of & r equedt PRy if Sk BF maldh, RESRE A WIS L Be oRRRR DR Bubils

first user tedusingss card @m&e ipdissting dappsing atleast e ff Pl&ﬁﬁd??ngshesowﬁw@rbe’gg/st em
for recei Vlcﬁgglﬂﬁlttamfefpﬁmham&&ﬁﬁg dag asléesiprang e Gaytied] ang béilperonfigerat to regord)fin thire

first aper g Fopbe 0 45 o Bl Do T NE NG D
dat a regar ng t e |dent|ty t rst user and sensing the data
regarding the requ€gdsentifveitipn Bither frafides 5 Sy3tem Gk criablifg L @dir t6l S, using@ bBRAP UL er
Syst em Del figy of PRbdndl el thofhy (o iflnth ctefbn Bt (UM uadh) i GifhesMeciiRRE | Y

allowing the first user to ransmt l'ectronic second user.

The sensi nd°%9‘1“t‘é i3HY7 oE TSt g auth W&Wﬁ@?&%"\‘i‘&’“‘?&“‘c‘ﬁ%‘“%ﬁsﬂﬁgf Bard. 30
The recor disergndafer, theeystem inbiwiingt y may be effected by recording the identity of
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mai | t to the 3SERRSRLFYERELPr PrEiing data foma sensipe deFiteaeearding, e Weritfy of the,Frstiuep

el ect r oni ¢ apduegarding the eequestribelsensing tdbmice lcongaining the davi fegarding dd ideatity of the[Birse fseraad| v,

t he conput qensisy &t &M ééaaﬁglt@semeusn@que.%t soL,s) ofdld L‘b@édl £8, &b&@&:&aﬁmwn of
el ectronic uI fro eflrst ser t

seco te
pre-determ ﬁ%? s g s t"m"m(aa‘(ﬁut-:-f °w"§% %rst“s% °tm?§“ f;m’ﬂfmadl after a
pr e- determ%éﬁ°mgheswmw§§mvms&‘wmm‘ﬁm?%P‘E‘P@?‘!ﬂ@d embodi ment, the

munber &f pre- de %Ee(:n mgof ?a% or'it?mgyrleeﬁ‘ecﬁedbymcordmgthetdenmyoftheﬁrstusermahstof

anthorised users. Additionally, 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.

Preferably, 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. The request may also be

35  disabled after a pre-determined number of uses. In a particularly preferred embodiment, the number of pre-
determined uses is one.
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30 the business card, whereas the sensing device is operative to provide data regarding its own movement relative
to that business card to the computer system together with coded data from the business card,

BRIEF DESCRIPTION OF DRAWINGS
Preferred and other embodiments of the invention will now be described, by way of non-limiting

example only, with reference to the accompanying drawings, in which:

35 Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page description;



35 Figure 1 is a schematic of a the relationship between a sanple printed
net page and its online page description; WO 01/22357 PCT/ AU00101108 -7
Figure 2 iwoausghematic view of a interaction between a pgqiARas1Ipen, 2a

net page printer, a netpage page server, and a netpage application server,
Figure 3 illustrates a collection of netpage servers and printers
interconnected via a network; Figure 4 s a schematic view of a high-level
structure of a printed netpage and its online page description; 5 Figure
5a is a pl giguyh B st el of a Sheaotivh bérkec i nefpagtPbi) tage dfriter, ol i plpsetver, @ pl an
vi ew showi n a8 raetlzgtl;cgqrgrslpeiwgr between a set of the tags shown in Figure 5a
and a fiel &8P B O 5 et page sensing device in the formof a netpage
pen; Figur gjghas hlﬁs&ﬁesﬂ'cé}ﬁmﬁﬂ&“Aétﬁagél%&&n@ﬂmﬁ}smdaﬁﬁdtéd%s‘ﬁ&%ﬂ& ure of a netpage
tag; Figure 6b is a plan view showing a relationship between a set of the

t ags shown Figie Fis g seh@natievienrofla laghflévellstucufe of dlf@inted reipage inddts enlitepaggydeseriptis Ng devi ce
in the formof a netpage pen; Figure 6¢c is a plan view showi ng an

ar r ang&henfFigwt Sais arlanyiow howing agrectea AEAPFREF 8 gur e 6a where targets are

shared between adjacent tags: H qure.6d is n _vi ew. show.ng .t

Tnter 1 eavi ARG R BEE P 180 o FaAHi S eetechd o oPhen Mol AR R thet g or
shown in Fivigwpie ngipage SBingiqyige in thy formof 4 netpagepeBiar t of a tag i mage processing
and decodi algorith Figure 8 |.S a perspective view of a netpage pen and
its associ gg‘é'ak%éag@%’é'%}gfhﬁg ’l'né{mcri‘lﬂl(’)"f-sw ew°f(s:a§’ﬁt8a,gem§—'i gure 9 is a perspective
expl oded VipGue @ islafin WEY RBGRE PRAAMPWRwhe alsit SEEEtagd shobvh GiligRire kR ardd fR1d of
schema,}dc bleocé di agr am gf.éi. @gp c((,)ptng ol ler for the netpage pen shown in

Fi gures 8 54 °g."P3sF e 49t P& P RLPETREI R Ve view of a wal | - nount ed net page
printer; 2@k @iisQ phe view sRwRE s dniierhddl WA of thbiads QRGH [ MRfureleh SnACLRADE.
printer of Fi ?Fre &}]a Ftlt%qr_e 12a is an enlarged portion of Figure 12

showi ng a SEEE P DI RIupl exed print engines and gl ue wheel assenbly:
Figure 13 ipgu@ediSh fbd vtk sNowip'n® tntchGind 4 rofléntof inéiGfbols oftfic fofitichdedtEs oBinbiag P2t DS,
and print en | N€S of the netpage printer of Figures 11 and 12; 25 F'lggure
14 is a scﬁ@ﬁ’ﬂt"i EBfBck di agram of a printer controller for the netpage
print efs Shee 7 B aAbetidrfo?a dheimabd Hrocetstog addlabdlify alporichs. @ SChematic bl ock di agram
of dupl exed print engline contr ol fers and Menm et TM print heads associ ated

W th the prrigit €1s apapdtiad vieertof £depaye pdnlandiis Assdciated ¥g-sedsing) fidldof Low cahe;a SChemat i

bl ock diagram of the print engine controller shown in Figures 14 and 15; 30
Fi gure 17 iFigug? j5epayipectivd eyrloded waeyy ofthe netpage peplshompinfjisne 8 1' printing el ement, as

used in, far exan .l,cﬁméc*%ﬁck“a‘?atg,@%%&mecroLJ‘o‘hSrfm%‘;ne'ﬂa U ow i Figrea €ind 51O 01/22357
PCT/ AU0O/ OTFOE *° &

Figure 11 is a perspective view of a wall-mounted netpage printer;
20 Figure 12 is a section through the length of the netpage printer of Figure 11;

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

Figure 13 is a detailed view of the ink cartridge, ink, air and glue paths, and print engines of the netpage
printer of Figures 11 and 12;

25 Figure 14 is a schematic block diagram of a printer controller for the netpage printer shown in Figures 11 and
12;

Figure 15 is a schematic block diagram of duplexed print engine controllers and Memjet™ printheads
associated with the printer controller shown in Figure 14;

Figure 16 is a schematic block diagram of the print engine coniroller shown in Figures 14 and 15;

30 Figure 17 is a perspective view of a single Memjet™ printing element, 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 MernjetTM
printing elenments; Figure 19 is a series of perspective views illustrating
the operatjng cyele of the MemetTm printing el ement  shovhdopefipgur e 13;
Figure 20 i's a perspective view of a short segnent of a pagewidth MenjetT"'
printhead; 5 Figure 21 is a schematic view of a user class diagram Figure
22 is a schematic view of a printer clqég diagram Figure 23 is a
schematic view of a pen class diagram Figure 24 is a schenmatic view of an
appl i cat i Orbi%%le%ﬁapéra&&%%w'émuma@&ah&maoﬁ&hﬁﬁnﬁdnsng\éieﬂwf a docunent and
page description class diagram 10 Figure 26 is a schematic view of a
document arﬂﬁu&a@es DWRE bEfRishrcive AR ilhisRYHHAE operkiing dycl o@ He Memjam™sEindigRteingnt Vi ew
of aterm \r}? ei\'lb#g:nqu. speci alization class diagram Figure 28 is a
schemati c VI'G® ¥'Static el ement specialization class diagram Figure 29
s a schemsgig 4iQPlcif dWRES hirftionBit 6 iphlwith Mesicth el Figure 30 is a
schematic view of a hyperlink el ement specialization class diagram 15
Figure 81 isgua 2% GlaediRiatioviewi ob¥asariclas diagepper | | nked group cl ass diagram Figure
32 is a schematic view of a formclass diagram Figure 33 is a schematic
vi ew of a dfigyret22 fis ajsqhtmatié vieswof print damdisPPBure 34 is a schematic view of
afield el engnt eciali.zati gn cl.ass diagram Figure 35 is a schematic view
of a check%‘r’fﬁglaa"l“fﬁag‘é@w&? s &

WP A gure 36 is a schematic view of a
text field Wm@k&%ﬁﬂiewofm IBation/clabsSiagrai,C hEMALt i ¢ Vi ew of a signature
field class diagram Figure 38 is a flowhart of an input processing

al gorithm Figues2s & a3fematicview ofl edoguinientandpagydeskription clofs diggramist ep of the fl owchart
of Figure 38; Figure 39 is a schematic view of a page server conmand

el enenflOc| aBenredt isgsehpratic viey of p gagyment APy Fpee OXICBIR EHE M8 i o\ of a subscri ption
delivery pratocgol; Fiqure 41 |s. A WoPAvAl hyper|ink request
class di agr%ﬁﬁ" L4 iaﬁcl}?%g‘il‘gewioia%&g%h%gnﬁ%%g%cg%‘gdggﬁperI i nk activation

protocol ;  FiedhR® adeRerhalic AewSos b6MH8 blérentheilization dasé didgfims UbMi ssi on pr ot ocol ;
Figure 44 is a schematic view of a set of user interface flow docunent

i cons; WD OHigu23 5% sth@iatioNio0r Olyp@Bnk elergentrlagpdfagrams | s a schematic view of a .
set of user_interface page | ayou el enent. jcons; .Fiqure 46 is a schematic
vi ew of an %‘g‘ﬁﬁol“alﬁ@&"f“g‘é'gﬁ"s@a%?35*54?‘“3?35%“2%‘&?%’3 chematic view of an
e-nai | 4l asg g'ﬁ%ra | gﬁ,imfghyggﬂkgdg?q@ggmc view of a mail box class

di agrami 5 ure a schematic view of a contact |ist class diagram
Figure 32 is a schematic view of a form class diagram;

Figure 33 is 2 schematic view of a digital ink class diagram;
Figure 34 is a schematic view of a field element speciaﬁzaﬁon class diagram;
Figure 35 is a schematic view of a checkbox field class diagram;
20 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 flowchart of an input processing algorithm;
Figure 38a is a detailed flowchart of one step of the flowchart of Figure 38;
Figure 39 is a schematic view of a page server command element class diagram;
25 Figure 40 is a schematic view of a subscription delivery protocol;
Figure 41 is a schematic view of a hyperlink request class diagram;
Figure 42 is a schematic view of a hyperlink 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 50 is a schematic view of a user interface flowfor e-mail; Figure
51 is a schematic view of a user interface flow for an e-mail recipient
exception,wolbi/sée 52 is a schematic view of an out goi ngcgsAvRdb11bd ' St page;
Figure 53 is a schematic view of an outgoing e-mmi1 second or subsequent
page; 10 Figure 54 is a schematic view of an add recipients page; Figure
55 is a schematic view of an incomng egnuil first page; Figure 56 is a
schematic view of an inconmng e-mail. second or subsequent page; Figure 57
i s a schempigineasié SheRhiticFew SBY setioftise infefepdpt ppufeRmentdédk;i Ng a contact; Figure
58 is a schematic view of an edit contacts page; 15 Figure 59 is a

schemat i ¢ FigaeAc$ a schematisiview pfaa p-aituserflrssdiegrass a gl obal user directory;

Figure 60 is a schematic view of _a user information page; Figure 61 is a
schemati c VigasA7dtasghemativiey ghan e el dosyd8gfi™s or a busi ness card; Figure 62 is

a schemat i ggﬁmspsgh&gq@gﬁq&iﬁgg 'sdifgir&';”e 63 is a schematic view of an

e-mai|l auth zat1on token class diagrant 20 Figure 64 is a schematic view

of a user iFueldiasonenhtRWiclh ofa oRRIBEIabsAPg@m;DUSI Nness card; and Figure 65 is
a schematic view of a business card request page. DETAI LED DESCRI PTI ON OF
PREFERRED Aidibe (UTib-EschemhB @Sl hEaNTSinteifoe Bow ftemjailt 7m i s a trade nmark of
Silverbrook Research Pty Ltd, Australia In the preferred enbodi nent, the
i nvention iFég“'Er‘)]ersQ]EfF‘é'H"’t"B°W°R“W1°ﬁﬂ%“%%"ﬂ§'?ﬁl;§°éﬁﬂgf‘%?°ﬂ’ed 25 conput er
system a Eﬂ&ﬂc%ﬁﬁcﬁc@%@%ut%@-ﬁnﬁﬂ&k%- It will be appreciated that
not every inplementation wll nhecCessarily enbody all or even nost of the
speci fi ¢ defgad b5is fakbmaticivi2 R 9f 40 Btgoih S-MuibSoad dyedb@uentipages| ati on to the basic
system However, the systemis described in its nost conplete formto

r educelQ he Figowe & i vichenpticajew of an adda¢cipientipege; when attenpting to understand the
context 1n_whi the preferred enbodi pgnts and aspects of the present

i nventi on S&ﬁ’g{%’?sc{‘?ﬁ’&f"ﬁ‘eﬂr”fa@fn MY preferred form of the netpage

Syst em enplpQys sgis £ QRS ewloft Sed i dall scb B8 odiBelénPadD 7 PCT/ AUOO/ 01108 - 10
formof a mapped surface, that is, a physical surface which contains

ref er ences Figore &7 isnheabtictvied ofduisdr ineeface fiaw fodeditimpadontaat; a conput er system The
map references can be queried by an appropriate sensing device. Depending
upon the spéef}iea scheppicyisiofamiediitontacliBgfap r ef erences may be encoded visibly

or invgsibl d efined Lh such a t a J.ocal query on the napped
surfacJ’eéyi ep}/%??%'ﬁa?ﬁ Eigio] eﬁvc‘)’t%s“sﬁénﬁn?c% er e'nacgg’g%'c’ﬁeﬁ Wthin the map and anong

di fferent 1BRES 6o il DRhrREIVLNEFa B SfRRkeazeCONt @i N i nf or mati on about features
on the mapped surface, and such information can be retrieved based on nap

r ef er ences Fpugp pl & eshdmgticvieyefwmiser inteciey flavefor abgsdsswardsh t he mapped surface. The
information thus retrieved can take the formof actions which are initiated
by the congifef2isysheamticyirvgbrbaiiesssrdt he operator in response to the

operator’ s gunf ef ¢t i Ol hdde fo16na b AG R ok e iHar

20  Figure 64 is a schematic view of a user interface flow for requesting a business card; and

Figure 65 is a schematic view of a business card request page.

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trade mark of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invention is configured to work with the netpage networked
25 computer system, a detailed overview of which follows. It will be appreciated that not every implementation
will necessarily embody all or even most of the specific details and extensions discussed below in relation to
the basic system. However, the system is described in its most complete form to reduce the need for external
reference when attempting to understand the context in which the preferred embodiments and aspects of the

present invention op'erate.

30 In brief summary, the preferred form of the netpage system employs a computer interface in the



10 In its preferred form the netpage systemrelies on the production of,
and human interaction with, netpages. These are pages of text, graphics
and i mages bhi}eey on ordinary paper, but which work |Ik$CT/hﬂ6‘ﬁﬁﬁﬁtlve web
pages. Information is encoded on each page using ink which is substantially
invisible to the wunaided human M The ink, however, and thereby the coded
data, can be sensed by an optically imagjng pen and transmtted to the

net page system 15 In the preferred form active buttons and hyperlinks on
each page cmﬂnbeamppﬁkﬁﬁcwﬂahxs gy suifde whitl(itofiEihs defretes @ aindp of 4 Barfkdde

net wor k or n C rrent
Coxt v 1 St s cllgBh bt T b, Bl B b GERR) u i SR RALE
converted t BCPE'ES‘%HE% the spegific mleww@hm@p&gewfews%%be &}W%W‘ﬂﬂy propiedln gndpe
filled in. defineatihdeh 2wy @i a1Bdat query 8 G MippedatriacCyiads G thambigudusip Pfefcebon

aut onat igcal lvm.mvtﬁ‘ef bl qnm@diﬂ%:%s%&?&%ﬁé}%e&éaﬁ%@ ioh &bol? t&@&&l'&h@' y
authorized. 20 As Illustrated . in gure , printe nepgﬁlg’yﬁ can

represent a™PRUSIEER f0d &k Hf"ﬁ’l“’ﬂﬂcé"r}"’ %‘"’B@”Fq W“I“Eﬂ‘efef"f‘f’ewp &epting|deicn

physi cal | y, usedwithitte mappediiuefate. Jagiaformatirg thedetdieved @n iakecthd firin of actious wlgelrmerinidagetii on

bet ween t heyyPfdcompte! systBR o GehdM Ghe DYeiitcr i reshdSe 642 r$ RRWEoR widh@aMaRt " form
contai ni ng pane and address fields and a submt button. The netpage

consi sts of phic data 2 printed using visible ink, and coded data 3

printedgas a CO|k%;&mdﬂmttﬁeq:%méeMﬂh&s@}/ﬁh@&u&oﬁGﬂ(mdzmnﬁ%%ﬁmdl ng

page descri tlon stored on the ne e es

i ndi vi dual r??ége BF PeaRL Ol R s af'ﬁ“'%%fft"?#°§r°“1"f“’c?é%°&q’f“b§’é t"f?g( ¥ pe and
spatial ext emcﬁ(mnhe)ge@fnfmemw Frseded prcepdh\page arkingniplwhichjis substaptially infisibde tof the r
button in t@eidEEERkER) The inl, hovdve)ind ineebme&agﬂaﬁ,seﬁmeanmwmﬁ@agmgmgm er pret

input via the. pqu)qhe L&gfwt button 6, for exanple, has a zone 7 which

corresponds to spat extent of the corresponding graphic 8. As
illustngted in Flglaregreﬂm&m fe[bahes @ hypdifiks o@eaarpegeemﬁdhemrm%pr chis

ShOV\ﬂ In FI gm Hformaﬁ%nt%om%genetwg‘rlﬂorgelgﬁﬁ t}eergncisn({arrye del;’e%lhl‘l bee89 pr| rks In

conj uncti on printer ern connec |ng
appl i ance f Wittempyjhand o5 $ P“g@g"df ayquticelly TeRogRized nd cpRYFrtef fo GRPHAT deXtin the petpage
comuni cat egstag Glidvargyforns tth be filled inclnpaipe epbodinkey, sighagures r&iwdedt onr @ ngy@ger &€li O
link 9. The,RelRAYGedREd, Mofihg EQhmert tRisShiGS fo®0sefurtiyRudrizsghi Ch is shown in
Figures 11 to 13 and déscribed In more detail Bel ow, is able to deliver,
period0al | y or o&s illietaen th Figoen SOptiated meke N @2 Epeedrt Sinteradigtfenmiwhith can B&filled
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i nteractive net pages per sonal :-H he net pa I‘I nter is an
appl i ance mﬂ?éﬁ“&’%?ﬁe ﬁgmf’B?"‘é‘%%lhﬂ‘P‘é’ Wé‘l“r‘s" S‘Hh‘t° “‘%T“&‘Eé‘ﬁ'ta 6‘ dsgrdd WO
01122357 PG 0@ 6fpage-coibisiapipraphit duta 2npowted usige visihlesink, and kededdatadprigedmed, such
as in a useJoue%udsiomgaamsﬁmmbﬁ k! "8 Kdr@epbndin@fieLdescAPtion §, ored biithe noipds RRRL" S
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portab ture - versi
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pen 101 int grache, WakRodelitndi@PGdicdat @ on a printed netpage | and

!
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printing appliance for home, office or mobile use. The pen is wireless and commmmnicates securely with the

netpage printer via a short-range radio link 9.

The netpage pﬁnter 601, a preferred form of which is shown in Figures 11 to 13 and described in

more detail below, is able to deliver, periodically or on demand, personalized newspapers, magazines,

35 catalogs, brochures and other publications, all printed at high quality as interactive netpages. Unlike a personal
computer, the netpage printer is an appliance which can be, for example, wall-mounted adjacent to an area



server sends a correspondi ng nessage to application conputer software
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aut henti ca e identity to an e-commerce server. Qther bionetrics
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30  household may have a collection of colored netpage pens, one assigned to each member of the family. This

e

allows each user to maintain a distinct profile with respect to a netpage publication sexver or application

SEIVEr.

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

35  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



machi ne or e-mail account which is visible to any junk mailer who knows the
t el ephone nunber or email address. 1 NETPAGE SYSTEM ARCHI TECTURE Each
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25 A generalization relationship (“is-a™) is drawn as a solid line joining two classes, with an 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.

30 11 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 nefpage page server.



I dentical pages to be distinguished, each netpage is assigned a unique page
identifier. This page ID has sufficient precision to distinguish between a
very larg of netpages. Each reference to.the pagriRasbiipdion is
encoded iﬁwguggﬁﬁﬁed tag. The tag identifies the ‘unique page on which it
appears, and thereby indirectly identifies the page description. The tag
also identifies its own 10 position oqathe page. Characteristics of the

tags are described in nore detail below’ Tags are printed in
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page i nst afEe dessor wik 2pprarigtelamt.t h bot h t he netpage printer which printed it
and, if known, the netpage user who requested it. 25 1.2 NETPAGE TAGS

1.2.1 Tag Data Cdrteintensehbyan preeimegeseabr inghe netpage hent aad the the datd if fraasmittddéo thegi on
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the page. 2fpeisted vithfionythe apipace mater hiskpripien it adifieppive; Be retraee pupdho ragregiptit- posi t i on
on every interaction with the page, since the interaction is stateless. In

a prefsgreqLnorpabt Tackhe region to which a tag refers coincides with an
entire page, and the 5 region ID encoded in the tag is therefore

synonynous q4i{ h tfigomadentest Of the page on which the tag appears.
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

30 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 easily
recognized invariant structure which aids initial detection, and which assists in minimizing the effect of any
warp induced by the surface or by the sensing process. The tags preferably tile the entire page, and are suffi-



In other enbodi nents, the region to which a tag refers can be an arbitrary
subregi on of a page or other surface. For exanple, it can coincide with
the zone ofwg@hnteractive el enent, in which case the regipRuddifodn
directly identify the interactive elenent. Table 1- Tag data Field
Precision (bits) Region ID 1100 Tag ID 116 Flags 4 Total 1120 10 Each
tag contains 120 bits of information, typically allocated as shown in Table
1. Assum ng a naxinmumtag density of 6 per square inch, a 16-bit tag ID
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danmages a m ni rrum or synbol s overall and a m ni num nunber of synbol s
in any one COﬁﬁ]Qpr(] p,cydg,oﬂmis 5ing the |ikelihood that the burst error
can be ful |l RedisafiDECT @G0 ANy suitaple error-correcting code code can be used
in place ofra ‘16Reed Sol onoh code, for 25 exanple a Reed- Sol onon
code with ; vl with the sanme or different synbol and
codeword % Je; or a different kind of code, such as a
convol d0i onal code (see for exanpl e, Stephen B. Wcker, Error Control

Systens for Digit Conmuni o) nd St or age nt ce 995, the
Sontents of et cHe SR ARBIh U Mt s op Al r‘éfh@%ﬁgjé‘jle%

Physi cal Tagugzummoselmwwé@ﬁm@ﬁmmmemmeﬂlmoheﬂtswgemslhem in
Fi gure 5a, Ld?éé“dﬂﬁﬁcﬂcnibi&ﬁﬁbpid&fxﬂﬂbus@tvﬁmtWm@ﬁpwc&&sﬂwwaﬁﬂg&mﬁgdﬁta
areas 18. 10 t he
et page. pert-p iy B Ikt il B3 Gl SR b et e B

t hr ee- dPmeneieseifentfelent ati on rel ative to the sensor. The data areas
contain representations of the individual bits of the encoded tag data. To

achi eve propgp ta&grdaamgﬂug,“on the tag is rendered at a resolution of

256x256 dots. WAeR 1o0 yits 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.

20 Each 4-bit symbol is represented in a spatially coherent way in the tag, and the symbols of the six
codewords are interleaved spatially within the tag. This ensures that a burst error (an error affecting multiple
spatially adjacent bits) damages a minimum number of symbols overall and a minimum number of symbols in
any one codeword, thus maximising the likelihood that the burst exror can be fully corrected.

Any suitable error-correcting code code can be used in place of a (15, 5) Reed-Solomon code, for
25  example a Reed-Solomon code with more or less redundancy, with the same or different symbol and codeword
sizes; another block code; or a different kind of code, such as a convolutional code (see, for example, Stephen
B. Wicker, Error Control Systems for Digital Communication and Storage, Prentice-Hall 1995, the contents of
which a herein incorporated by cross-reference).

1.2.3 Physical Tag Structure
30 The physical representation of the tag, shown in Figure 5a, includes fixed target structures 15, 16,

17 and variable data areas 18. The fixed target structures allow a sensing device such as the netpage pen to



printed at 1600 dots per inch this yields a tag with a dianeter of about 4
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In order to support “single-click” interaction with a tagged region via a sensing device, the sensing
device must be able to see at least one entire tag in its field of view no matter where in the region or at what
orientation it is positioned. The required diameter of the field of view of the sensing device is thercfore a

30  fimction of the size and spacing of the tags.

Assuming a circular tag shape, the minimum diameter of the sensor field of view is obtained when
the tags are tiled on a equilateral triangular grid, as shown in Figure 5b. '

124 Tag Image Processing and Decoding
The tag image processing and decoding performed by a sensing device such as the netpage pen is
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The inferred tag-space to image-space perspective transform is used to project (at 36) each known
data bit position in tag space into image space where the real-valued position is used to bilinearly interpolate
(at 36) the four relevant adjacent pixels in the input image. The previously computed image threshold 21 is
35 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-Solomon
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30  section 1.2.4 above, with the exception that steps 26 and 28 are omitted.

Although the tag may contain an orientation feature to allow disambiguation of the four possible
orientations of the tag relative to the sensor, it is also possible to embed orientation data in the tag data. For
example, the four codewords can be arranged so that each tag orientation contains one codeword placed at that
orientation, as shown in Figure 6d, where each symbol is labelled with the number of its codeword (1-4) and

35  the position of the symbol within the codeword (A-O). Tag decoding then consists of decoding one codeword
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within the region, and the tag-relative pen location can be added to the tag location to yield an absolute pen

location within the region.

30 . The tag ID may have a structure which assists translation through the tag map. It may, for example,
encoded cartesian coordinates or polar coordinates, depending on the surface type on which it appears. The
tag ID structure is dictated by and known to the tag map, and tag IDs associated with different tag maps may
therefore have different structures.

1.27 Tagging Schemes
35 Two distinct surface coding schemes are of interest, both of which use the tag structure described
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othervmseforrrat rmnal . ele 35 . will nso es be
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30 allow input captured through a particular page instance 830 to be recorded separately from input captured
through other instances of the same page description.

The presence of the most abstract document description on the page server allows a user to request

a copy of a document 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

35 formatted document description on the page server allows the page server to efficiently interpret user actions



35 formatted docunent description on the page server allows the page server
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regi st 3t|J#W§§ vers 11, netpage |ID servers 12, netpage application servers

13, netpage publigati flmcc i %ﬁd@o&éﬁe@aﬂwm&m%%wammw@aa@ﬁz ed via
a network 19 such as I'nterpet, & shown in Figure 3. The net page

registrati (ﬁ‘i’°’°s“§‘}°b@1‘s“fi“pi’l§‘°és"§%?‘\}'é’fn h records rel ationshi ps bet vveen
users, pens, 30 pgLpL &Qﬂe'uﬁ@ﬁx 0&‘%&9‘311@@4&%&.&%@&%&%

aut hori zes vari ous netvvor activities t authenticates users and acts as
a signing piss Wgﬁ‘élffﬂlmﬁ‘fm&l?ﬁ’f?ﬁf‘?%%d users in application
transactions. It also provides handwiting recognition services. As

descri pgd afpve, BeReirR@eRage server 10 maintains persistent information

about page descr ip} boRSeadbaRA S nkiphad RRCRSonsidl 16t 2 AEHELAT Set BEERNRE fogd Rild1dES

any nunber of
y 0, ne greg:slrauon servers 11, netpage ID servers 12, netpage application servers 13, 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,

30  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 services. As described above, a netpage page server 10 maintains persistent
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

35 page instance, clients such as netpage printers send netpage input directly to the appropriate page server. The



servers, each handling a subset of page instances. Since a page server also
mai ntai ns user input values for each 35 page instance, clients such as

net page pry end netpage input directly to the appr i ge
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per si st ent imsd netpagg epplishes: siich ps agstpage privter, inja Sonpotero@rkstativn, of ¢nhdocattyare kK i s t he
conputer”. Netpages function interactively across space and tinme with the

hel p of.th i strj byt t page page servers 10, independently of

parti C{R ar Q'r?gt pagEgﬁgﬁsﬁg’%ghe net,@getge, rinter receives subscribed

net page document SP% PEUASSREREFLL S50 APRrE defﬂ’%’é?%%?dsmﬁﬂe netpRsR FYSER YRR i s
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obj ects WhitgHe nepaye RN B dnelwD® st 8 InteBRCRMAFVILY brdd@aiQBALkigAL | ON, page

| ayouts are typically specific to a particular subscriber and so are
poi ntcast to the Apabfar idéntity 'asl spautity begtings\in gonivblatilaupqoopthe eipage(piige cominges .  Text
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segnent at i cartigplar pipeasmEnrs. cont ent i nto poi ntcasts and 30 nulticasts. After
receiving the pointcast aof a docu {''s pa | ayouts, the printer kpows
Whi Gh TUT] cast s 17 PePRgE Rmier st s SPRHDeA Betbog toempHE ooy pippss P lSon 8 Ul t he
conpl et e pdge doewneny tissdistrippitedin] tesq pasts: ttiie pagedaypitsn ands throactia) dextrand timage) ojjests which
25  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 segmentation of document content into pointcasts and
30  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
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A pre d%rnmem %f 3;5’ netpage printer is described in greater detail in Section 6 below,
with reference to Figures 11 to 16.

20 1.5.1 Memjet™ Printhoads
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
25 . high quality text printing

. high reliability

. low printer cost

. low ink cost

. low paper cost
3 . simple operation

. nearly silent printing

. high printing speed
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to clearly showthe ink inlet 312 that passes through the S|I|con waf er
301. Figures 19( 3Maor dieepy offheprintne sement 300 a9 Re poprls 302, Pyynogglctim 3¢5 e nagley et ' m
printity elcmtsoetleﬂmaéseﬁegﬁ.m:emkglgaagclxﬁt\mmsthilhermuB@smemeb@rnpaf t he

i nk meni scugg, ?hl Me'a%to;ﬂﬂﬁdmbma%e&%m%cQ&lB% the pdséiE a!:r&toi}ﬁkli%}ﬂ@%d n the
nozzl e chanber urface tension at the ink nmeniscus 316 and at the
fluidic sedt orned between the nozzl e chanber 304 and the ink channel

rim306. Wile pr a NGV a from
the print engi ng %ﬂ%{tﬁragmfa%m :REA&?OE'E?& il b ol Fk&f&;ﬁiﬁﬁ%ﬁ%ﬁ% t he
M) 2l 30

correct "printin
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This stress difference is partially resolved by the cantil evered end of
t he el ectrot hermma@,MMIw)mmletmmtmeMB 301. The

| ever SEm 307 transm t
Figure l9(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.

While printing, the printhead CMOS circuitry distributes data from the print engine controller to

the correct printing element, latches the data, and buffers the data to drive the electrodes 318 of the active

30 actuator beam pair 308. This causes an electrical current to pass through the beam pair 308 for about one
microsecond, resulting in Joule heating. The temperature increase resulting from Joule heating causes the

beam pair 308 to expand. As the passive actuator beam pair 309 is not heated, it does not expand, resulting in

a stress difference between the two beam pairs. This stress difference is partially resolved by the cantilevered

end of the electrothermal bend actuator 320 bending towards the substrate 301. The lever arm 307 transmits
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tags at a sufficient rate to capture human handwiting .e. at 200 dpi or
greater and.a00 HehedetpagsPear ). | nfornmati on captured by the pen is encrypted

and wi rel essly t ARSIl Lty butcd 418 Aball skl il 4102 P01 Sidh GaopT | Nt €T

or basg station interpreting respect ( page
struct GPe. °PHEPISY Beplaty %WB‘E)H‘FHEH‘F I%P“t“?fb“ﬁé‘?‘ﬁég’égeﬁéﬁ"&b‘é‘rs&%'snﬁme as a
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hovever, i swaméng:&em&a&xmf.&fe muaﬁwtmys{aﬁwag% sSVeSIa kb @mbsnawme
system such _as

nter e terfae Eac t.page pen
i s regi st er SHFG °tpﬁ"e'sﬁbé$ pé q’§y'§t Qc rLﬁ”""‘m auemgg %% E ICJF| gure
23 shows t hezeapesnd 39dizoe fstes): M?Wbyﬂepwwww frengmiptediteherat i on
mai nt ak8ed pfayite(of RH statidn)) (e PlintEk YR¢ stakidn Mftrpieti) tcda@ AGR rds@Etvid thi (nddappagei t her
nib is in Céﬂ-[}'&?e‘?t with a netpage, the pen determnes its position and
orientation relative to the page. The nib is attached to a force sensor,
and the force on Thb&eﬁ}eheh&dmeftﬁﬁ’rﬁﬁﬁdpdh%ﬁdsvﬂ;&Qn&mﬁl%ﬁi@ﬁkﬂmaﬁ&sa

l) Ed't ﬁ:t Sa‘é";&ﬁ% gﬁ‘rﬁm Qﬁ{f ﬁ?gmééﬁngb R howdd @ Whot nedebery £ ldi@WR nBpabd WitdnFhE § b¥ing! €TENT
m, such as when it is used as an Intemet interface. Each netpage pen is registered with the netpage system
30 and has a unique pen ID 61. Figure 23 shows the nefpage pen class diagram, reflecting pen-related information
maintained by a registration server 11 on the netpage network.

‘When either nib is in contact with a netpage, the pen determines its position and orientation relative
to the page. The nib is attached to a force sensor, and the force on the nib is interpreted relative to a threshold
to indicate whether the pen is “up” or “down”. This allows a interactive element on the page to be ‘clicked’ by

35 pressing with the pen nib, in order to request, say, information from a network. Furthermore, the force is
captured as a continuous value to allow, say, the full dynamics of a signature to be verified.
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30 transmitted digital ink is encrypted for privacy and security and packetized for efficient transmission, but is

always flushed on a pen-up event to ensure timely handling in the printer.

When the pen is out-of-range of a printer it buffers digital ink in internal memory, which has a
capacity of over ten minutes of continuous handwriting. When the pen is once again within range of a printer,
it transfers any buffered digital ink.

35 A pen can be registered with any number of printers, but because all state data resides in netpages



capacity of over ten mnutes of continuous handwiting. Wien the pen is
once again vm'thin range of a printer, it transfers any buffered digital
ink. 35 A e registered with any nunber of print ecause
all state ﬁwa reS| des i n netpages WO 01/22357 PCT/ AUOOlgﬁﬁﬁga%BE’g bot h on
paper and on the network, it is largely immaterial which printer a pen is
comuni cating with at any particular ti ge A preferred enbodi nent of the
pen is described in greater detail in 58%%ion 6 bel ow, with reference to
Fi gures 8 1 Gurldd s sha fo BERRART L MEEPAEIN wHIF ] PAGS clchdllcfi G L1 VES
data relatin to stroke fromthe pen 101 when the pen is used to
i nteract wi PcYer H‘E‘fpage 1. The coded data 3 of the tags 4 is read by the
pen when it is usg £ @B in Reciid sBiEw, Wit Reeal2
all ows the |dent|tgm%'?et e partlcﬁPpi? page ag%é asso'g?fact ech’lﬁnt er a%tlve
el ement to BEEYEER M ned and an indication of the relative positioni ng of
the pen relative to the page to be 10 obtained. The indicating data is
transm 5t edy 0 t hgerPAkdeMrBiacTidbrer € it resol ves, via the DNS, the page ID 50
of the stroke i whi ch
M nlel) g#&ﬁ&l i { Jéceﬁg%?ﬁﬁ }8%% %E?ﬁeg 11336 %"Yg&t

mai nt ai ns the correspo I nsta n trans

stroke to t'ﬁ'@m%a'g%agén%lr [fata 3 of) @em ’Pé'e%ﬁt?“’ypef‘d’é‘ﬁt‘ﬂﬂ‘%“’i‘i’ie%‘ﬁa
earlier stmeykment, slens idtrakep‘rherdateanomgha identigyood yhe [parti@lat jage @d dsseed dierdctve

rel evant p%@&vﬂetaﬁamﬁmm&%haﬁeémms les teBatifto e srp,aogt page

I ayout Ln ‘sistent | et pa erv W) . The
page 139 ay‘%’ ‘fg" TnSd'B*bﬁs %’f’%‘x"gﬁ%’g" teﬂg Wﬁ‘g’ég"s"?'ﬁh‘?%&%éﬁf ﬁféﬁéﬁ’%“r fiext,
typi cal |y sthosteks inth e nriegricaddess of e priveags-page serves lQuwhith majnaing the hesrespording oage ver
recei ves t higstandersad et then mﬁb@epme tol the pagdistrre@MEGe fafwap &gsaayie@ﬁﬁch il an @élick O

which the 0, 'ﬁﬁﬁ'" I a

descripti on%%’l{?’ 68, e i n erg(gél?‘g&h% aﬂﬂr&?&dﬁf}h&ﬂbﬂég [ ntcéi%'hf)(r%é?“{gﬁa °stroke
in the cont‘é’?(sts‘s(ff 2 PPt page layppt spaintained pessistoptly b (2 Iefpagt P“Sezﬁ“’ﬂ (seg. el The pagg

st r oke 18herleyotthefersl ioibjantCspchaus tnagds,fentdxmé pieenofttdze ppieslly ovdclp@ie dnalie ratpdge t he
subsequent R&RBaUP position are both | ess than sonme small maxi num An obj ect
which is activated by a click typically requires a click to be activated,
and accordi ngly, %henaiegee saier od¢ivesitde streka Gome the pechiereiriovied the grgeodesceiptip® o whizht | on,

such as a "&l HHRYy nsslan&&mms&,mleﬁmsompaggaus ?&oﬁﬂ.eQ%ketﬂ&sea@ft'fstﬂBatﬁﬁéponse _
fromthe pen's " T? I nput el enents in a netpage

are
page descr |‘b‘f‘?‘8ﬁh°s %Eﬁl FW§‘°§W8¢‘¥?‘W"@’F gment- 55 | nput through a form
Hyper | Fhks A mypot Lok § 4368 ol e My ‘?ﬂem%@‘“@‘é“?%*é paldeed - 1
appl i cati orf® s“a‘*"rﬂ“ PSP E“é\t'ﬂf'%'ﬁﬁéﬁs’t‘g“é"ﬁr‘m%’ém &hichis Pﬁé“‘ﬁng{’ pelige
system A hynieill requitesal cliskembe 8tvited, detceckdingly, 4 laugeregpe iiviarored (11 failwoh pftpemand| es
activation gfon!s ad W RSP ik, to Rgistd S idichtka ty e Rtk ofRipsmie kAR Jeivd @ HIERE

hyperlink to the application, an "alias required” flag which asks the
systemto incl ud@mbh@wosimd&@nmpplemwtm oretrate] pags dbsBipBén: hypertikeand yome fikliisn k

acti vaps on, miioReh d oo fididUar 40 triphtk Glactivatiod LA 286LBRA hyP&tink.

1.71 Hyperlinks
A hyperlink is a means of sending a message to a remote application, and typically elicits a printed
response in the netpage system.

A hyperlink element 844 identifies the application 71 which handles activation of the hyperlink, a
30  link ID 54 which identifies the hyperlink to the application, an “alias required” flag which asks the system to
include the user’s application alias ID 65 in the hyperlink activation, and a description which is used when the
hyperlink is recorded as a favorite or appears in the user’s history. The hyperlink element class diagram is

shown in Figure 29,

When a hyperlink is activated, the page server sends a request to an application somewhere on the
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particular printed forminstance, i.e. through one or nore printed
net pages. The f oniorm 867 is a group element 838 in the document hierarchy. It ultimately contains a set of

terminal field elements 839. A form instance 868 represents a printed instance of a form. It consists of a set of
field instances 870 which correspond to the field elements 345 of the form. Each field instance has an

30 associated value 871, whose type depends on the type of the corresponding field element. Each field value
records input through & particular printed form instance, i.e. through one or more printed netpages. The form
class diagram is shown in Figure 32,

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
35 time is reached. A form becomes submitted once one of its submission hyperlinks has been activated, unless
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Online signature vefification I's well. understood (see, .for exanpl e,
ink captured in a signature field’s zone is automatically verified with respect to the identity of the owner of the
pen, and a digital signature of the content of the form of which the field is part is generated and assigned to the
field’s value. The digital signature is generated using the pen user’s private signature key specific to the
30  application which owns the form. Online signature verification is well-understood (see, for example,
Plamondon, R. and G. Lorette, “Automatic Signature Verification and Writer Identification — The State of the
Art®, Pattern 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
35 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.
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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,

20 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
interrogate 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 a form can be

25 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.
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val ue. agé server ECdimand is a conmand whi ch
i's han@bed | ocal | y v@&’ fo%nm%ﬁs%evc@ﬁespoh&nﬂ&ﬁrﬁhﬂé 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
indistinguishable 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
35  status command produces a printed report on the status of the corresponding form instance, including who
published it, when it was printed, for whom it was printed, and the form status of the form instance.
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the designated page server command, then the command is ignored.

,-c

An application can provide application-specific handling by embedding the relevant page server
30 command element in a hyperlinked group. The page server activates the hyperlink associated with the
hyperlinked group rather than executing the page server command.

A page server command clement is hidden if its “hidden™ attribute is set. A hidden command
element does not have an input zone on a page and so cannot be activated directly by a user. It can, however,
be activated via a page server command embedded in a different page, if that page server command has its “on

35  selected” attribute set.



correspondi ng docunment instance, including who published it, when it was
printed, for whomit was printed and the status of any forns it contains.
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net page and therefore has |nteract|ve properties. The logo also acts as a
copy buttonggl n npser Hea S ETEMP! €SSi Ng the | ogo produces a copy of the page.

In theqpase of a anJ p¥errtd WabdAihfehtOfle MR PARES b 2 SR bulth 1bifRd Gl Wherpds@am  And
in the case _qf a se &e doc nt . such as a ticket or coupon, the button

elicits an %%ﬁ*& Pﬁﬁﬁ% liof, BHYY] g page. The default singl e- page
copy functipn is | g% dikEfh! Y by the relevant netpage page server.
Speci al copy functlo are handl ed by linking the I ogo button to an
applicatione 1.9 stdnkdpiie:BndeiibleEM 10 | n a preferred enbodi nent, the netpage
printer has a single button |abelled "Hel p". Wen pressed it elicits a
singl e hel p* page‘ﬂﬂﬂﬁﬂm¢ﬁ@®rnation including: status of printer
connecgﬁo statqf rlnter consunmabl es top-1evel help nmenu 15 docunent .
functi nenu age network directory The hel p nenu provides a
hi erar chi cal nanqqhﬂggmggwhﬁgﬂgﬁgmﬁhe net page system The docunment function
menu includes the following functions: print a copy of a docunent 20
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The document function menu includes the following functions:

. print a copy of a document
20 . print a clean copy of a form
. print the status of 2 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.

25 The help page is obviously unavailable if the printer is unable to print. In this case the “error” light
is lit and the user can request remote diagnosis over the network.

2 PERSONALIZED PUBLICATION MODEL
In the following description, news is used as a canonical publication example to illustrate

personalization mechanisms in the netpage system. Although news is often used in the limited sense of
30  newspaper and newsmagazine news, the intended scope in the present context is wider.

In the netpage system, the editorial content and the advertising content of a news publication are
personalized using different mechanisms, The editorial content is personalized according to the reader’s



A docunent function is initiated by selecting the docunent and then
pressing the button. The status of a docunent indicates who published it
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long), or numerically (i.e. as a limit on its oumber of pages), and the desired proportion of advertising, either
qualitatively (e.g. high, normal, low, none), or numerically (i.e. as a percentage).

The reader also optionally expresses a preference for a large number of shorter articles or a small
number of longer articles. Each article is ideally written (or edited) in both short and long forms to support this
30  preference.

An article may also be written (or edited) in different versions to match the expected sophistication
of the reader, for example to provide children’s and adults’ versions. The appropriate version is selected
according to the reader’s age. The reader can specify a “reading age” which takes precedence over their
biological age.
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The language in which a news pubhcanon is published, and its corresponding text encoding, is a

property of the publication and not a preference expressed by the user. However, the netpage system can be

configured to provide automatic translation services in various guises.

30 22 ADVERTISING LOCALIZATION AND TARGETING
The personalization of the editorial content directly affects the advertising content, because

advertising is typically placed to exploit the editorial context. Travel ads, for example, are more likely to
appear in a travel section than elsewhere. The value of the editorial content to an advertiser (and therefore to
the publisher) lies in its ability to attract large numbers of readers with the right demographics.
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It is worth noting that ad placement in a netpage publication can be more complex than ad
placement in the publication’s traditional counterpart, because the publication’s advertising space is more
complex. While ignoring the full complexities of negotiations between advertisers, advertising aggregators and

30 publishers, the preferred form of the netpage system provides some automated support for these negotiations,
including support for automated auctions of advertising space. Automation is particularly desirable for the

placement of advertisements which generate small amounts of income, such as small or highly localized
advertisements.

Once placement has been negotiated, the aggregator captures and edits the advertisement and
35 records it on a netpage ad server. Correspondingly, the publisher records the ad placement on the relevant
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Presentation preferences, including those for quantities, dates and times, are likewise global and
maintained in the same way.

25 The localization of advertising relies on the locality indicated in the user’s contact details, while
the targeting of advertising relies on personal information such as date of birth, gender, marital status, income,
profession, education, or qualitative derivatives such as 4ge range and income range.

For those users who choose to reveal personal information for advertising purposes, the
information is maintained by the relevant netpage registration server. In the absence of such information,
30  advertising can be targeted on the basis of the demographic associated with the user’s ZIP or ZIP+4 Code.

Each user, pen, printer, application provider and application is assigned its own unique identifier,
and the netpage registration server maintains the relationships between them, as shown in Figures 21, 22, 23
and 24. For registration purposes, a publisher is a special kind of application provider, and a publication is a
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In addition to the user-specific netpage account, each user also has a netpage account 936 specific

30 to each printer the user is authorized to use. Each printer-specific account is used to accumulate micro-debits

and credits related to the user’s activities on that printer. The user is billed on a regular basis for any
outstanding debit balances.

A user optionally appears in the netpage user directory 823, allowing other users to locate and
direct e-mail (etc.) to the user.
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independently of the region into which the text is being set, which in this case is being provided by the layout.

25 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
30  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
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refers. 5 Jener i hed publicaFkion is readgy to be distributed, the

net page pugmﬂmgzmgg et — wi-th-thd help of the netpage ID
server 12, a unique ID for each page page i nstance, docunent, and docunent
I nstance. The server conputes a set of optimzed subsets of the shared
cont ent andmream&uﬁuﬂubﬁ.ﬁaﬁ channel for each subset, and then tags
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network, a user-specific page layout is separated from the shared objects to which it refers.

5 When a subscribed publication is ready to be distributed, the netpage publication sexver allocates,
with the help of the netpage ID server 12, a unique ID for each page, page instance, document, and document
instance,

The server computes a set of optimized subsets of the shared content and creates a multicast
channel for each subset, and then tags each user-specific layout with the names of the multicast channels which
10 will carry the shared content used by that layout. The server then pointcasts each user’s layouts to that user’s
printer via the appropriate page server, and when the pointcasting is complete, multicasts the shared 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

15 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 a
quarter of each page is covered with images, the average page has a size of less than 400KB. The printer can
20 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 1o 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
25 exhausted.
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net page for server 1s a special instance of a netpage publication
server. The h@@tﬁ@’é‘“‘l‘g‘f“fﬂfbﬁ‘h’g’s server has know edge of various Internet
docunent formats, including Adobe's Portable Docunent Format (PDF), and
Hypertext 1% Mar kgggu,t,ﬁ,nguage (HTM.). In the case of HTM, it can make use
of the higher resolution of the printed page to present Wb pages in a
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cryptography and public-key cryptography. The netpage network uses both classes of cryptography.

don

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.

30 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 using the private key. Thus two partics can securely exchange messages



persi stence, available on any Internet docunent, no matter what its origin
and format. It hides know edge of 20 different docunment formats from both
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the netpage systemfrom Wb servers. 3 SECURI TY 3.1 CRYPTOGRAPHY
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crypt ography |s use ur pos
blic and uniquely identifies the pnnter on nelpage 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
30 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
35  access to secret information allowing it to verify printer identity.



In the foll ow ng di scussion, when reference is nmade to the secure

transm ssion of information 20 between a netpage printer and a server,
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publ i c key-exchange key in the certificate to exchange a secret session
key with the server, and then uses the gecret session key to encrypt the
message data. A session key, by definition, can have an arbitrarily short

lifetine. 3.2 NERRACE.LRLNIER SEQblAn 235G NRRk RAES, hgentg%&adoé sea@r;i gned

a pair of unique jdentjfiers at tinme of nmanyfactu whj ch"are _stored in
read-only ﬁé‘??gﬁpﬂm*mﬂz‘? epaﬁ}slm' o prigt the pP‘fi““t“ﬂ’e“ P’ﬁh’g‘%g?‘}b‘ij‘i“@'i ¢ AfRegificd pantre

dat abase. PM@y fdcpmsnt seDtGPpringr vip @ lphge gereend addudisgydi &l ay/paiticdartusef ar@gs tigned yrthent er  on
t he nel pagguskieMRinkthe fubRhe'S pAVAA sighutekeys Ghe' fafe sand viriiesl L lle YWAGRida A abadal | Nt €T

s fir regjstered on 1he ne rk. en th rinter nnects to.the

net page% ne?‘%{o'riﬁwﬁlb ot ﬁ‘é‘*‘%‘%“f‘g? Wgﬁé" Q‘W%F‘mit?l@? %Fﬁ'@% P g paeespreg vailies e 3

si gnat ur e [SEtsmrecpipg the pyplishegppublinkey, obthiped fipm the pyblisheris|sertifiate stered in Khe zagistratione
public keydnsadrely to the netpage registration server. The server
conpares the secret 1D against the printer's secret IDrecorded inits

dat abase, and adtenowage repistrationgiredr pegepisarguest totafibprinfieg apthoriedtions o the dawlsecsocat es
and Si gns fong&ftokecirdqhesd fe Wi iaRipRGediskRd Ritepi@:. S public 1D and public
signature key, and stores the certificate in the registration database. The
net page regi stration server acts as a certificate authority for netpage
print s, 3$Bnce NEPAGRPENSECURRXess to secret information aliowing it to
verify printer i Bhpitrage rey\agipned2ygiquehismifis JOMpOF 1e@pfactung Whighhis stored ig sead-
subscri bes cilpménopibhé ﬁﬁﬁﬂd(gfﬂm TiRtplige ﬁe@ﬁ:_ﬁﬁ@n&u@eﬁ ﬁﬁbz@d gTd]amt] o5 1 RipRR entifies rt]hz
registrati ase aut horizing the publisher to print the
publicatio &togﬁ'%*@g%gg‘?&g default printer or a specified printer. Every
docunent sent tOAdetfgé fbh@in “Yicd” & mEbEET Seifaderinthr 2RI HPrRRERA Ko npdet érC Ul ar
u.ser ai%d IEen?.'AQﬁLﬁQonQXm’Ea'?e@ with ¥ pti té?'hn%ra: radilos n&n&yh %Qelmlavs hi'te gs wsnhigrI Veagf%:e

si gnature Kkey. e page_server verifies, Via-'tle regl.gttratlon“a%\t abdse, 5
that the pBWAS-PFET 2 PR aad, PiptT &5 Sepistersd ey rsplarly; prgbange, prssiqn keyso Wheneyes, i pen

speci fi ed tsenits difietinia the priner, vhe digiabink & bl@sys énbrgpted Siiggriltaplir@riatGdestign kel ®igital

publ i sher' gxRURLS tansifis in @Pli@t. Ned from the publisher's certificate stored in
the registration database. The netpage registration server accepts ’
requests to add PAmpenstorengjsessioh Reyifor 26k prifiter ittkBovls iRlexdad byoganGEID, 40 a prinkgoraa t hose
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manuf acturE"_YW‘ﬂ _f?‘§°t Y o2 Irastgerentig ped baneihasegsanm the pen and in the
het page regi st ra%a.qp&%mrm%&%ﬁ%z%%ﬁn@&eﬁsm!p @k;e&%%%oe%gy%gatehﬁ' es the

pen on t he etlg e m%\gork. %\ﬁg%gne pen can n,oW a nu nejt page
printers, SA& ‘E%F?"H epchqtheny 65 dieipes ghether;ibs sypppsed todmprethe pegIHini cat es
with a pri mightbe,forgxagple,detause the peg belengsto 8 ksgrvet isafpistesd Wrusd the prigtervif thiaprimter ange  of
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key. Digit 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
30 transmits its pen ID to the printer, and the printer transmits the pen ID to the netpage registration sexver. The
server generates a session key for the printer and pen to use, and securely transmits the session key to the
printer. It also transmits a copy of the session key encrypted with the pen’s key-exchange key. The printer
stores the session key internally, indexed by the pen ID, and transmits the encrypted session key to the pen.
The pen stores the session key internally, indexed by the printer ID.

35 Although a fake pen can impersonate a pen in the pen registration protocol, only a real pen can




ink is never transmitted in the clear. A pen stores a session key for every
printer it knows, indexed by printer ID, and a printer stores a 20 session
key for evwgpyypRE; it knows, indexed by pen ID. Both havecgduas@fedut finite
st orage capamty for session keys, and will forget a session key on a

| east recently-used basis if necessary. Wien a pen cones within range of a
printer, the pen and printer discover et her they know each other. If
they don't know each other, .then the printer determ nes whether it is
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bel ongs to a user who is registered to use the printer. If the printer is
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coupons. The 10 netpage printer includes a facility to print watermnarks,
but will only doPsggs dsecyredpqements fanohbegorind usitgdkeduilitionetppge copy mechautyingescribed
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| ooki % thrg uegttn]xg its s :rnl tl@.tug v?apelgg 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
verification failure, to support easy point-of-presentation document verification.

Clearly neither the watermark nor the user’s photograph are secure in a cryptographic sense. They
30 simply provide a significant obstacle to casuval forgery. Online document verification, particularly using a
verification pen, provides an added level of security where it is needed, but is still not entirely immune to

forgeries.
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Car dhol ders and rrerchants store their respective private signature keys
secur el om.2 hei rserPasmenpsit ers. During the paynent process, these
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25 position and pressure. A fingerprint biometric can also be used by designing a fingerprint sensor into the pen,
although at a higher cost. The type of biometric used only affects the capture of the biometric, not the
authorization aspects of the system.

The first step to being able to make SET payments is to register the user’s biometric with the
netpage registration server. This is done in a controlled environment, for example a bank, where the biometric
30 can be captured at the same time as the user’s identity is verified. The biometric is captured and stored in the
registration database, linked to the user’s record. The user’s photograph is also optionally captured and linked
to the record. The SET cardholder registration process is completed, and the resulting private signature key
and certificate are stored in the database. The user’s payment card information is also stored, giving the
netpage registration server enough information to act as the user’s proxy in any SET payment transaction.
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25 application via a unique alias ID 65, as shown in Figure 24. Whenever the user activates a hyperlink tagged

with the “registered” attribute, the netpage page server asks the netpage registration server to translate the
associated application ID 64, together with the pen ID 61, into an alias ID 65. The alias ID is then submitted
to the hyperlink’s application.

The application mamtams state information indexed by alias ID, and is able to retrieve user-
30  specific state information without knowledge of the global identity of the user.

The system also maintains an independent certificate and private signature key for each of a user’s

applications, to allow it to sign application transactions on behalf of the user using only application-specific
information.

To assist the system in routing product bar code (UPC) “hyperlink™ activations, the system records



When i nput occurs through a page which is not user-specific, however, the
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24. \Whenever t he BiGhppliddtibi i asaeBtediwithyaf @ppllitatiéh fraviieresbd thaisistem inkidtaing M @tcvimer ed”
attribute, LRR GG Qligw ARl Sredit A G dRAGiakr B iRk hRhndls SET VEr 1O
transl ate tohg&dglgsﬁgﬁ?cg%ggrﬁg |’}c£at‘f on IDt64, together wth théeh .psén I D 61,
into an alias | D MASpplitdlitn @bvideScad 62 o fibliskee 6 fBtidaral isibegibed lcohtehi Theldyspyrbdofdk ' S
application,. The licati.o | i a i r i I alias
D anch o ety B @b BTl et (R R Bl ARkl O
know edge of the global identity of the user. The system al so mai ntains an
i ndependents cer t icommoticaToNsPRorocoad € si gnature key for each of a user's

appl i cati ons, I tomolnﬁmmul itationt Profdéod Befitkd 3h bfaertd &&aﬁd&&ﬂﬁx&%@s&&@eﬁﬂzﬁwd e Of the
user using _gn ication-specific .j LRt j sysfemin
routing pr 6’5’&%{5 af%'gm(’:t_% e Bﬁ’ﬁ?s S‘H‘E/‘sﬁé“r“} %‘%&9 act%s\%ff%'g?,%%foﬁ%}?ysﬁem recor ds
WO 01/ 2235 Pendlevyenipieraction withdhe netpege systefmay or j t e appl i cation on behal f of the
user f any nu L. of [r.o Lcati: | 1S, Qfsd g{. W th
an appl1cation Bir%g‘i?i (rjpé'?ca Baﬂ‘g%ﬁtgys?@z fém%@%%sﬂgh%%éc%ﬂ%ﬁé on oZ’ﬂs’alf of
each appl i @edogeprostobrqsiaes flow ar thevertiss] dimension itysed o sepreseptitingolich entity is 1sptefsiPder f or
click throwghr@pk caitiningAie naEf ihe afityad Predivil dewmocepresdpting she titelie of the entityf

peri odi cal " dd G erfif) Oidthe 1ieiASis Sk 8D aksBQANE Buring tht (e 4 SRty iSackibel h NONESS

to receive the subscribed publication, as wel t he expected freguency of
publ i cat i orfifelss iFhRRR A acdRyH %6&@1’5‘“@? ?ﬁﬂf{%‘ﬂﬁ%‘a i“8tn°§£‘5|”5‘f°6'5’6 F““g?fi nes

an or dt9 ed liElichangseerdly cursthot mges aspnenfity crasep totpartidinats inajprptocdke net page system .
entities such as pens, printers and servers utilise a set of defined
protocol s to cooperativel ser interaction with the netpage
system 10 SFach pPYBIGE '?"%/EL'V%LS’ rcg't,ed f%wwa Zf a s’iﬁgiuen e diagramin
whi ch the hori zortFBi*® TRREB P11 SoipGnge _ PRigLa iy t8¥%0e f1ow and the
vertical dinensi %%W&u%}eﬁnﬁ?ﬁﬂs@éb@@aJex'iﬁﬁalp@ﬂ&t?on.eﬁmnké"sE&ﬁoﬁﬁpfﬁwt ed
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considered here do not create or destroy entities, 15 lifelines are
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| ai d 25 subscriber’s alias ID 65, and the relevant set of multicast channel names. It signs the message using its private
signature key. '
The page server uses the application ID and alias ID to obtain from the registration server the
corresponding user ID 60, the user’s selected printer ID 62 (which may be explicitly selected for the
application, or may be the user’s default printer), and the application’s certificate.

30 The application’s certificate allows the page server to verify the message signature. The page
server’s request to the registration server fails if the application ID and alias ID don’t together identify a
subscription 808.

The page server then allocates document and page instance IDs and forwards the page descriptions,
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text objects and i mage objects. 20 The subscription delivery protocol
therefore wdaiypssy docunent structures to individual prip&Efhaoyiifes
poi ntcast, but delivers shared content objects via nulticast. The
application (i.e. publisher) first obtains- a docunent ID 51 for each
docunent froman ID server 12. It thenggends each document structure,
including its docunent |ID and page descriptions, to the page server 10
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description_ 5 iden ied b h e | D _and determnes I ch 1
P server lg, am} tlhen aﬁocatesxt gﬁobSIy%gue hyperlink request ID 52 and builds a hyperlink request 934,

25 The hyperlink request class diagram is shown in Figure 41. The hyperlink request records the IDs of the
requesting user and printer, and identifies the clicked hyperlink instance 862. The page server then sends its
own server ID 53, the hyperlink request ID, and the link ID to the application.

The application produces a response document according to application-specific logic, and obtains
a document ID 51 from an ID server 12. It then sends the document to the page server 10b responsible for the
30  document’s newly allocated ID, together with the requesting page server’s ID and the hyperlink request ID.

The second page server sends the hyperlink request ID and application ID to the first page server

to obtain the corresponding user ID and printer ID 62. The first page server rejects the request if the hyperlink
request has expired or is for a different application.

The second page server allocates document instance and page IDs 50, returns the newly allocated



20 elenent's zone 58, if any, the click lies in. Assum ng the rel evant
i nput elenent is a hyperlink el ement 844, the page server then obtains the
associ at ed lication ID 64 and |link ID 54, and determ’w | he DNS,
the net V\DP@D@@@F%SS of the application server hosting the %Iﬂglhﬁg%tion 71.
The page server uses the pen ID 61 to obtain the corresponding user |ID 60
fromthe registration server 11, and then allocates a globally unique
hyperlink request I D 52 and builds a hyperlink request 934. 25 The
hyperlink r §R&J@%§aﬂ' AGEHDR doSiplSid ®nchtto T MY Grabhle, anBiRalk)¥RAY hi
request recpg%gg_ the | Q%’ t_ﬁe rel?ﬁjesti ng uger and printer, and idgg%ifies
the cli ckeodeﬁwe'rsmwﬁg%aw&@ 862. The page server then sends its own
server 1D 53, thembg,ﬁgﬁ 'ﬂﬁn&%ﬂyﬁé&aehwmﬁmJaﬁs‘cﬁuxﬁkss,lipwm.Jala%maﬂpi,ag@atIon-
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IDs to the application, adds the conpl ete docunent to its own database, and

finally sen% th?ﬁﬁﬁ“@@ﬂfﬁ%ﬁ%@%%w the requesting printer. The

hyper|ink ifStan nmeani ngf.ul transaction |ID.5 i n i ch
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transacti on-specific_context for hyper | i ctivation. |f.the hyperlink
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first page pagserveiltisthrgsaliyot h the pen I D 61 and the hyperlink's application
ID 64 to the registration server 11 tq ohtai ot just .t.he user. |D
corresponding to ?hﬁ?gbﬁﬁﬂllﬂdﬂbﬁpaﬁld?ﬁnpfﬂéqmby%Pﬁdg%@wgg?ﬁ%ﬁ PR ¢t he
appl i cat i oneldnicht’s aomel 58, lifamys e strokEintedsdcts.| Asaiining e relevant inpuk elementfis § toxtfipld 8T¥e8 age
sent to thepaNbbd SRtk suéke botdrddhieldR @igmpiak.i cation to 10 establish a

user-specific context for the hyperlink activation. 5.3 HANDWRI TI NG
RECOGNI TI ON PROT (XBet 2 Ml of inactigityrin tie zowsof the teict fighd cthemagesserves sqndsctes post it et page
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I f any, the stroke intersects. Assuming the relevant input elenent is a
text field 878, the page server %pegends the stroke to the text field's

di gi tal i nk54Af t HEMATYREVERITICATIONPRAICEGN ity in the zone of the text field,
the pa@8 server shssuingtthecingytelement Whpsg 2qnp die stroke intersects is a 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 the signature field, the page server sends the pen ID 61

and the pending strokes to the registration server 11 for verification. It also sends the application ID 64
associated with the form of which the signature field is part, as well as the form ID 56 and the current data

30 content of the. form. The registration server identifies the user corresponding to the pen, and uses the user’s
dynamic signature biometric 818 to verify the strokes as the user’s signature. Once it has verified the
signature, the registration server uses the application ID 64 and us& 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



20 pending strokes to the registration server 11 for interpretation. The
regi stration server identifies the user. corresponding to the pen, and uses
the user' swachpmsyat ed handwiting nodel 822 to i__nterpre;cf,moﬁwogkes as
handwitten text. Once it has converted the strokes to text, the
regi stration server returns the text to the requesting page server. The
page server appends the text to the tegqg_val ue of the text field. 5.4
SI GNATURE VERI FI CATI ON PROTOCOL 25 Assum ng the input el enent whose zone
the stroke fieldhs@eid sSsobifiedForh’s GitditdfeRenf | €1 d 880, tiie page server 10 appends
the stroke to the signature field' s digital. ink. After a period of
inactivity in thdhedgial sighabirdiigchaiesgirealias 2 65 of de dorretpwling age Thiedllvera sig@iem t he
pen I D 61 rodaphut RRGNSRGI Rphaided Okes to the registration server | 1 for
verification. It also sends the application ID 64 associated with the form
of which the signature field is part, as well as the formID 56 and the
current dats# 30 FOrmSyrmisSIONPRATOE®r m The regi stration server identifies the
user cd@respondi rgprdfaed dxbodiramnt of afoth wBEiSioh Pretodsbi€shown in Hiyudewsi ¢ Si gnat ur e
bionetric 818 to verify the strokes as the user's signature. Once it has
verified the si §PEERhmaission prgury wigyp Srp hypprink astptinar Xt thuscfellowp the giojotal definiddm | D 64
and user | Bedién $)withchend forimyspdcificaddiias. S appl i cation specific private
signature key. It then uses the key to generate a digital signature of the
form data, and r &% of# lean kypegink e higerlinlsactivationtmsssagq ent by dhs @age sqnyr [9cto) e
server. Therpicgen & alky@hitaits3tel FGRID 561d he Ginfeitldats tofted bt theForinOIf thb RS éogidiad 4y € WO
01/ 223y PG aMdQ](ﬂeQ%le. aj:plliga'timt l'e%htge g)n§§){ EXH‘LJ&% e aﬁ%hﬁﬁfgfofcor Wwith éutz atus
udes e allas 65 O

to frozen. The djgi.tal .sighature | nc ! 2 5 0] e

cor r espond FHG P EE diziyigraip ud Qitaming the gorresponding gertificgte from fhe foaistration seven1& yser s’
signatures. 5.5 FORM SUBM SSI ON PROTOCOL 5 A preferred enbodi nent of a form
subm ssi on gpr ot OeteatSPENDRYdRIPTION F1 Qur e 43. Form subm ssion occurs via a
formhyperlink activation. It thus follows the protocol defined in Section
5.2, with sane f eesmedaed | ¢ additions. In the case of a form hyperlink,

the hyperlink ackiadhd @PiBISADE eRGRE ggyraliyggsigg%%{ E&&éﬂ&%m%&aﬁ@l a%nguedes a

appl i c’e?t%l on 71 ﬁ%soﬂlcgﬁf?i ﬁs the form11) . the current a content

of the f or T4 "¢ s TIFIAT & Bifftics mpuding hoving wplls; |03 defining 2 intgrier sgace 194 fermopnting

appl i cat i ofhepesrcpriyjopents.clhe pen top @03js/in epetaticnarbtatably rhdamedat énesnd| 105 @'he aasingioatsed Wit h
the corr espantin@reslicgict AY isSbaddh WeRpRRA API0R bfthd Whud Qoﬁﬁercﬁépmqgapsg
certificat Fleg&eﬁg%astﬁgemrigg{nge%r al'gllse%] server 111. gﬁNETbﬁg PEN DESCRI ON 6.1
PEN MECHAN erhv?ig'_El 0 lgf’gure'g IS Fateral 1p yiler Rseble e st g viey ety ghat ed
by ref er en®® LEQFRuaged  the hopsingJ8% The covs 199 dnsiudes a k@R pary 10hwhidhombeagtfallyn

pl as: 1205 M&m ahids e dnd 108 BLheAiGlslng 102 Qi a@ﬁﬁ%ﬂkﬂgﬁ@ﬂ;dm&faﬂoﬁ%mt_ ﬁntﬂ:qtéin%ﬂi) |
mount i ng SR in operation rota y
nmounted at .one end ,1069%%3{'%5s%gﬁ%ﬁ%%ﬁfg%m%éw}’sé%ep uflg%@%’é‘\r%%?mméfz 107 is
secured t o'st"l"?é“tﬁipmﬁ{‘ﬂq e Priprting rysion £ 10 widhin e kqusieg 1R Scre eagsch}d purp@iling an a| SO
of noul deaperirabifA osthe caved 167 gre fuganged ¢b réckivda Betiliind bie@ 54 MEIRIMg cofRipfidigkerdwn O der

to enabl e tnh@dsWEeThenReaiehdiécd 118 is FnBlabi toQhabie ik Carkriligde: gd within the
housin2 102. The cover 107 includes a main part 109 which substantially

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

30 102. 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



20 surrounds the end 108 of the housing 102 and a projecting portion 110
whi ch projects back fromthe main part 109 and fits within a correspondi ng
slot 111 f | the walls 103 of the housing 102. A rg4di na 112
i s nmount ed dgﬁ?lﬁ%ﬁt he projecting portion 110, within the (I)At}é"iaﬂigﬁgoz Screw
threads 113 surrounding an aperture 113A on the cover 107 are arranged to
receive a netal end piece 114, includi @goporrespondi ng screw threads 115.
The netal end piece 114 is renovable to enable ink cartridge replacenent.
fZF Al |S5 (():B mili?ihﬁlCThﬁ%ﬁ hiczd bﬂmslasaﬁ%_rma&lﬁb&ﬁl 135, liti istide: bl odlEs 131?1124&110&5%&&6‘3&?_ ha

ex : e.antenna S S A 17, e
status LED YiFEePLiRstit %ipeﬁf"%t% h9|e°r %‘E)s n%flg?ﬁlg&%g%q%&lp? gr"l 'g%mo%?&gﬂ"]e-ealrl%und
vi si bi | i t'y. ThEpen 1pkhss drsgstatsp effopgrasiony B prming the,top 105 fhepmehy PR sfepsn e hisestaedfeand as a
non-marking stylus. An [nk pen cartridge 118 with nib 119 and a stylus 120
with stylus’ nib £8P A\ MEed side by side within the housing 30 102.
Ei ther ghe jnk c | |- . the stylus nib 121 can be brought
forvvardsthrough g{)klec&hgn 151‘1'121121%%13?% netal end piece 114, by rotation of the
pen top 105. Respeftet MecafiddgdaB nib t Poltaork@ds Roalb 1A 4utar e nounted to the ink
cartridge 118 and stylus 120, respectively. A rotatable cambarrel 125 is
secured to the peh secend ILOPCE 19, inmanted ¢npn elgignics chagsifldQ) Vhieh sithwithinghe housing\j ¢ h.
The cam bar {08) Thd &dont fed ROBERY thoBilih kBified LEDL 13E fok Govidiny infeared Iraatiationi férlpiofectioh he

e 01 bt B 8 S DLy S0 2 it

2357 PCT/ AUOO/ 0110 - 50 . hin the
cam sl 38 12wfectedradigsionfiqmyhe syfacs. ke seoqpd 5%, PeRL129 %“’“‘E‘Tﬂe"‘é‘f g”&‘é‘ﬁ“”’l’ﬂ“&k&’s‘mﬂ3 or
124 nove r einéidessd RF Gangsitdn and®F inesivet, andj3 cantrellst chipil 34ferrcortthling nperation ¢f the p&x 10}
stylus nib 120:QWeal {35 GtieHd fddCmdbRbEctchptasticd) sitd Vi Rle 3bveri0f ardipRifetits dnliflirared The
pen 101 has, three s%l?ft es of .OJoeratlour)l. B Lurni ?gpghc;stqf) 1034 Aroygh 900
steps, the YefPERo Ut siies audreerives Epages guto 1P grags s5usqi1p2- Somer Py HES S PrTdge 118
nib 119 out sompgnehts ontiie seand flgxFICB d 28 te bartetyeontactss 37 Which are crovgited within thescpmy parrel 1%20 ni b
121 outg A 5eaamtiRlaecktRhelbidtry dofiacBU3MhdEe @i bkl B25.aChkowit eshagkbls Bitery 130

whi ch sit Lthin,t housi : ek
S el e JNGATR, Qe 0o R ol

n ared radiation for projection to the
surface. Anmpuigdpbout e seeand ﬂ%‘fcgézgé?ﬁ?ﬂedﬁb“%ﬁﬁ‘f’%‘ﬁm&ﬂ# Hgm@é’l"ﬂ‘ "I”‘T%%LFJCB 129
for receivi pgp 19 alioakicu@Cin érfrareblcHDEN S o infrareiphotitinds 144 fon detecting Hisplasawntinthecaex  PCB
129 al so ”Disk%?zﬁgﬁ&%ﬁx ok SOILE YR or BRIR chriidpe MBiiCHRed fo WitAEES 0RE thREnable a
transm_tter and RF recelver, an 1? c&nt“{rsipl o chi E‘P#ggél f rmcn%nzﬁqi.hl iR9
oper at i?9n  ofetemEtionegf thepipree beige “Bg’f fosthe, pogiasg oY 4 Rep d% 10m ou1 ded ¢l ear
pl astics) splivwdivde 4 detects light Grorg the IRILEP 143wk refleespremet shogm) moprtad ap beyslidep plagks BAt o t he
surface and,fesei ves i mages onto the image sensor 132. Power supply wres

136 connect the conponents on the second flex PCB 129 to battery contacts
137 which are nouRdbbal giip pads 11 tar142 are poidedethwatds Bhe ends 108 of ghe housipg 102 3Basi$nnect s

to the batt gy Ped 0l Snd/108 56 idchiles & AN 6 cRping Bbpen £011t6d @eket/ Ol t
rechargeabl e battery 139 sits within the .cambarrel 125 in contact with
the battery contacts. An induction charging coil 140 is nounted about the
second 25| ex62CB 1P=N GAYTROWEB| ¢ rechargi ng of the battery 139 via induction.
The second flex TFEDendY isprengedtp detrmingthe Rosifiqnapf dnil (tyjusitn 123 qgjink eartridge gl

phot odi ode vy RhgigCinanetihfAftd SHeStitin Qe Bf thé firfichth BEwiRinid) af the hib. Teconds &r
g Ir EZI 2? r t E) h : n E’Eﬁﬁénu%m %19 th9 xgeal%srtlﬁca%i&liag?agﬁ }s Wﬁm%&gﬂa&%e%&ge I)le{e o112 1Lor 1Y9 froh "
the location tab utilising optics 135 and controller chip 134. The controller chip 134 calculates the orientation

30  ofthe penand the nib-to-tag distance from the perspective distortion observed on the imaged tag.

Utilising the RF chip 133 and antenna 112 the pen 101 can transmit the digital ink data (which is
encrypted 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 includes a
35  buffer amranged to store digital ink data for approximately 12 minutes of the pen motion on the surface) and



20 determ nation of the force being applied to the surface by the pen nib
119 or stylus nib 121. The IR photodi ode 144 detects light fromthe IR LED
143 via rgf gg%ggﬁ (not shown) nounted on the slider bl egkmvhddesand 124.
Rubber grip pads 141 and 142 are provided towards the end 108 of the
housi ng 102 to assist gripping the pen 101, and top 105 al so includes a
clip 142 for clipping the pen 101 to aghocket. 25 6.2 PEN CONTROLLER The
pen 101 is arranged to determ ne the position of its nib (stylus nib 121 or
i nk cartri gig®e dbhdmitted Bfd). by 1 maging, in the infrared spectrum an area of
the surface in the vicinity of the nib. It records the |I|ocation data from
t he near est | ocafhecunttobiey chip i3} is govated enrfhpesdcondexACBUR BN dhetpkre1 03 Kigueeni@ds ©f t he

nihb 1% é40r _?_%&911&\5&1? riilus&ah&g th Qﬁétdlatggthé af:m&l&&é dfsuerwnuem k165134 3500 age af?&'le er
cni e con ca CU S § n 0 e pen
andpt he ni BPFE2RSY ° gﬁgﬁ"ﬁﬁ@%wr 1?zt B m°°°” o134, 8 m :

rspect Ve TS Orti bh- ObServed” on t he
|magedﬁagLElPJﬁllthﬂsiRﬂgcetsw'F&DUﬁdap‘l‘hggcwmamt‘@wﬁ%“ilz the pen 101 can

transmt the digital ink data encr ty and
packaged for efpré’h‘Emtf"r“gr‘ig‘MééﬂdB% T°B"W€p'8%%$§?§ hﬁ”g}é’g’gﬁ# %fﬁ “pefhe pen
i S i n rangdatotetwsenrcomponentsrof the fpatrafierghip 334. Flask nmww“@ﬂw%lﬁ&hnwlﬁswmso S

formed. WigRudeean aﬂﬂ&.té-%mtmaﬁer @4t is Bfanded ROBnveR! g adaB} sipdakerdPthdfolcs selaf  er ed
Wi t hin thepﬁ)o?og q}“a’é pen 101 circuitry includes a 35 buffer arranged to
K

store digi or apprOX| mately 12 m nutes of the pen notion on
the sug ace) and AM\Q.aQJJe%&&&ZmE’eGH NelRMsQudeh B8 imapSsknsorCidf) ADRnkdiven@aikdiéaeh | at er .

The control ld%ejseganll erc%ié IétEalgDu%e%Qo mon aE:ehe %}ecﬁgnﬁ? I3|3» wﬂ(xch mccgd%%ngﬁlﬂ %uﬁmtqgs pen

101. F|gure I's a lagram i n-nore
ar chi tectuP@P@FeSwWemwmdP‘quléﬁc%W‘ﬂqﬁﬂm“maé%e 10 al so shows

representations t he RF nsor 13 tri-caql or
status LED 116, em?tfﬁn'f"” sﬁr }ffs%a%m E‘g?#?f mm%%srce%éensor‘"i_ED
143, and t lthe ithage sepsosi3R.cunnitashthe foré ssnpor phapadiodsy hid, ?PEFPIWBN%F’IM 143, p0d

i ncl UOES a hGAed Eholt-tahgeOradlib QERXGEREtiod 45 . thBrdio ldhbscataNbr 3t she medshRifgRaed dat a
bet ween co er chip 134. Flash nenory 147 and a 512
KB DRAM 14 are g‘lﬁ'g%pn% Fﬁggﬁ@? Jn anal og-to-digital converter 149 is

arr anged to conveﬁam&&&zm,g@ ussmcoﬁﬂmtmcmfm&nmhdbmadmﬁdeh144
to a digit n . [ ntl e t he
mage. sons dr s s L 15565, SRR Ny W $1268 DRaRCfes o1 LRAGET » Wit | 00
are al so i feAreleeASIE. M‘mﬂf%@e‘ﬁ %CWH@5RF"W TRFOIRIYLY W"(‘}WW hé) ermyided, RF

Ci rcui 20 155 heamdraRRFES ONAt or s and i nductors 156 connected to the antenna
112. The controlling processor 145 captures and decodes |ocation data from

tags fromthe sufhuimeeesoser iy hid 2Hppitst SEh Gagh asgpor iyaisiuged PsMatyehite Blegraniz ensor

phot odi ode Chrpéatios;, @ if debciibddiaea fafebby Itihita, K TMobitsid, N éiusenya WiNagdyfoshl) andak Osiki,

short-range,nagd | S.a
geph sgkeﬁﬁng?b%nﬁ}éﬂrt% 1\&1%%}1& %ﬂﬁc&ﬁyﬁ%ﬂ“ﬁﬁt ¥falisactions 1 i-:fecujoﬁc

medi um per f or man F0CEessor. The processor

145, di gi t 2evieer YRS Yerpay lr?bﬂ‘fﬁb??g?\f"g"’"('f‘f‘?ﬂg{? Yrem EWW‘@P“%\“@ and

baseb circuit [ T.. and
512 KBaé[%AM 148 ar e;"?ﬁ%ogerr‘{a{&g%“ g’ﬁg“s‘o‘{s"u“’%% Gl &P Jeio ot i) R o 61 s

not in contact with a urface It incorporates 2 ed1cated 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 pormally used by cordless
telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band, and uses
30 frequency hopping and collision detection to provide interference-free communication.

In an altemnative embodiment, the pen incorporates an Infrared Data Association (IrDA) interface
for short-range communication with a base station or netpage printer.

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



controller ASIC Analog RF conponents (RF circuit 155 and RF resonators and
I nductors 156) are provided 20 in the separate RF chip. The inmage sensor

is a 215x2 CCD (such a sensor is produced by MatguskideRrdas €Ctronic
Cor por atlonwogllr’liégl s described in a paper by Itakura, K T Nobusada, N

Okusenya, R Nagayoshi, and M Ozaki, "A 1mm 50k Pixel |IT CCD | nage Sensor
for Mniature Canera Systeni, |EEE Tr angact I ons on El ectronic Devices,
Volt 47, nunber 1, January 2000 whi ch I's incorporated herein by reference)

W}th an IR fi Lt e}[m%ﬁ:&bﬁﬁﬁﬂd&k&ﬁméﬂﬂﬁ &gén&mhaﬁsme fai 105 Gsarse Gibtibh e
after a period of_ inacti 101 i s ot 0,
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manager 151, nﬁ@&&mﬂﬁmp@&i&ﬂh(Jb@c&nﬁdﬁd&uﬁoh)am&menagmmmmvﬁmmuﬁ t he
unl i cenged 9 ?/Iﬁz g d nor }gy éﬁ%—% | ess tel ephones, or

al t er nat’i vel§?° © e ens ddcﬂ ustrial, scientific and nedical
q SM band, and U%%ccel%&oﬁWWﬂOﬂﬁaﬁﬂdacﬁ@fﬂ £ @1y ditekas lisl iftéprated
provide int erference free communicat i vgw%‘tng an alternative enbodi nent, the

pen i ncorpoV’ﬂi'&’B“%l?lm?eﬁ?Y’%\d?‘%’d“%%"a RSSO A UTrDA) interface for

short-range comugi&ak 's&lﬂngVMoL&'bn%f ﬁélé‘u%ké& adt k&@n, Qfily &ﬁhﬂ%&ow Wwithin@/strokk Bre A
further enbodi nent s & ai.r ,of

Lt h I
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accel eftbnet up:glmwmneesoswwmmW@sofewalﬁcpvwmrfﬂgﬁ%w"&mlﬁhwé V\D
01/ 22357 PCT/ AU00/ 01108 -52 The provision of the accel eroneters enabl es

thi s enbodi pent O@Jé%‘ipgﬁkgvj.ﬁgng F,J?lﬁﬁense notion w thout reference to

surface | ocation e location tags to be sanpled at a | ower
rate. Each l‘ocat '?'ﬁ'& J‘F w£an then identify an object of interest rather
fly o %

t han a p03|z| on o demthor n%en%f A:?‘ Hﬂﬁgﬁ t‘ﬁ‘?gtp,éé 11 iHels

interface input e r’rﬁ'ﬂ?a e tag | D of each
| ocati on t auptpages b keteridd 512@ n&ﬂ'eas“lsfdurlﬁed $4% Memicg] axin reinesA92 and, 6% ¢t ShoyiBng j f v
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i nst ant aneous "ve osition I nNce t e startlng pOSItIOI’] of the
stroke is not knomﬂmgmlbmdih@h&htyeoqo@smawowubhmﬂg@esdge ofeacharisted sheet,

cal cul at ed. RNl b OA AL Okl eaﬁam@&sés Sl Yo dBkuhlafer eNS €0

accel erati OH eromne ave high resolution, and the
time durati H’M’(YP“WSPF"EYI@E“W@?“‘WW%V% et umul ate, is short. 7
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net pages onblpdders enchaphersfor saging fativs, E'G’SeF‘}'Fg GBF@?%?&“QW 1\’8‘?‘?}‘@?1‘%?‘5 kit ™ngi nes
602 and 603 cartidge Glkb@ditains B micibir Fite tifa®sse h@diog) The hizo airlfilter intefaccewithtan @i gt 63Baper

path with the g n \Qdégﬁteieb% SR BindchaPibl prbenBgHksd 8Fmici602 and
603 whi ch pri ntaﬁé{nﬁpg? dg§§§éf9 gmts ﬁgo B I.mu uaneoﬁ?ﬁ% Pﬂ?e grcoI or .and
I | R

with ful |l bpastisles intg, the Memict™ prigfeads othegyase "% P gl ue
al ong @%e ed:gepo&hngehnhﬁpsrlwnltneﬂje@h@@t.theomkahmhllfﬁgfﬂtfﬁlleblsa@ﬁ@ﬂélwt?ﬂ’ehfe
previous shggf. GG RheSasafticpdiah BB retyclablelPdict GUEDAdapiBitydfor prifking addituibg 30boC UnENt

618 pages (1500 sheets).

Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top sheet
directly from the media tray past a paper sensor on the first print engine 602 into the duplexed Memjet™
30  printhead assembly. The two Memjet™ print engines 602 and 603 are mounted in an opposing in-line
sequential configuration along the straight paper path. The paper 604 is drawn into the first print engine 602
by integral, powered pick-up rollers 626. The position and size of the paper 604 is sensed and full bleed print-
ing commences. Fixative is printed simultaneously to aid drying in the shortest possible time.

The paper exits the first Memjet™ print engine 602 through a set of powered exit spike wheels




whi ch can range in thickness fromone sheet to several hundred sheets. 20
The repl aceable ink cartridge 627, shown in Figure 13 coupled with the

dupl exed ' i nes, has bladders or chanbers for s | xative,
adhesi ve, Rﬁ?ﬁ*’%zga”ﬁ, magent a; yellow, black and infrar edtp?'m?gﬁm%g@
cartridge also contains a mcro air filter in a base nolding. The mcro air
filter interfaces with an air punp 638 3i_nsi de the printer via a hose 639.
This provides filtered air to the pri nt%eads to prevent ingress of nmicro
particles idifRa ik olYBiighSlagdpda, which 5@ fhains? 2 AibWdkiked oniBl Bele spikd kM BRacEhOJ t he
print head nozzl es. BX | ncorgoratl n%g#.he air f Ler, Wt hl.nﬁé%he cartridge,
the oper at i ¥h&nntdsyrRcespd qoppguets fecd e sheat o iprg the pecond MemittotpURt epgne 83, | 1o of
the cartridge. TRe.l.: arfni i ]
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626. The position and size of 'the paper 604 1s sensed apd T .
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novabl e axlgd gl ue assenbly 673 is mounted to a metal support bracket and it
is transported forward to interface with the powered axle 670 via gears by
action of a canshaft. A separate notor powers this canshaft. The gl ue wheel
assenbly 672 conyrater CohTROLER ARCHIECWREIO! | OW axl e 679 with a rotating

coinI ing for thenghetplpe pHidg kihtrbikE@nshia bf & éotrbiting frodestlc naamoggemﬁaznfmmh:ls
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7. 2 PRI NTEReS@NTROYe | Firopxpessyr-T IIST tomproiling  processor 750 commmnicates with the print engine
controllers 760 via a high-speed serial bus 659.

The RIP DSPs rasterize and compress page descriptions to the netpage printer’s compressed page
30 format. Each print engine controller expands, dithers and prints page images to its associated Memjet™
printhead 350 in real time (i.e. at over 30 pages per minute). The duplexed print engine controllers print both

sides of a sheet simmltaneously.

The master print engine controller 760a controls the paper transport and monitors ink usage in
conjunction with the master QA chip 665 and the ink cartridge QA chip 761.

35 The printer controller’s flash memory 658 holds the software for both the processor 750 and the



The net page printer controller consists of a controlling processor 750, a
factory-i nstal I ed or field- 20 installed network interface nodule 625, a
radio tran (t ranscei ver controller 753, baseband iy 6ithhiéps RF
circuit 75 kF resonators and inductors 756), dual raster 1mage
processor (RI P) DSPs 757, duplexed print engine controllers 760a and 760b,
flash nenory 658, and 64MB of DRAM 657, §4as illustrated in Figure 14. The
control ling processor handl es communication with the network 19 and with
llocal Wi relR$sss7aowift 215 @sa. iﬁéasco?ra&sasmmﬂ,m’wbauﬁeon 617, controls
the user interface LEDs 613-616, and feeds and synchronizes the Rl P DSPs
757 and print engisfro@act7se DSEx7s7, AGlligitlirasaiver cotmpnepé (tansedat wntroflke 7§3omdance
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and prints ﬂ%@ﬁﬁexﬁoﬁ%ﬁf&dw 25 VAT SAE) BREM MEE MRl oRchip. The AR glnetofiollen 7662

time (i.e. at over ‘%?s per m nute). The dupl exed print engine
control | ers"ﬁﬂ"i"i‘i"fd‘bﬁ{’ e A%es of a sheet sinmultaneously. The master print

engine contr ol | o7y, 198 f Ak il BBDSSs 4 BOARY RSkl kigh skl Usage
in conjunction wt ? chi dzgyhﬁf fr (iqneim% chip
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net wor mt&gr}gece nodul e 5 625 is separate, since netpage printers allow

t he netvvork connection to be factory-selected or field-selected. Flash
nmenory 658 and t hihe Zaa5@dMaditer (5340 muiiR0dVinGibe/ wilieened 9QOMBEz fbagivioprallyl hed py i nt

engi ne cont Jm%*e sqélé)ho %OTI aﬁéﬁn&& (ﬂlvth%gceﬁspd fﬁﬁﬁ m&sﬁlﬂl'&s%le&‘ﬁic arfd neadibal @6n) vadd,

network interface no are. provid ovi di ng_a net page
network i %W%@‘WBPPW%?SF‘F‘B‘W&? "9“‘31"?‘6‘5?&?‘ m’%“l’“gﬁ“”f work interface
752. Net page netwﬁeg.l,,l ﬁ,toph%ng\l&&ﬁ&&es an;mta@buﬁﬁssﬁ’ﬂ;& @Bﬂfﬁﬁnﬁcb‘i&b“d |

Fi ber - Coax (HFC) ca nodens, . sat el

tr ans03?verfscel"%?”l“’é'm““&’r'i@%@Xfesé‘ﬁh@r"gfﬁgﬁmi Pﬂ%"@bﬂﬁ'ﬁ'&t SPANE R ver s,
and Wi r el esthe kDCiaterfccfogshort\ings cominunicative withseitably cdnfigurefl nitpagegpisaces i ncl ude | EEE
1284 (parallel port), | OBase-T and 100Base-T Ethernet, USB and USB 2.0,

| EEE 1394 (Firewire and Va&I ous. ener gi ng honme net wor Ki ng I nterfaces. |If
an | nternet? %bnneﬁsle'?"s“"ﬁ %1 e on th a‘b\"fo etwork, then the |ocal
net wor k i nt erface%&#ﬂ’é‘“@@@&“’a? {hpRerei gé“‘ﬁ'élt 51’{'%5 U5 he
radi 0 tr ansdbiebty @imy'thSappropyinteiRIPceftvas on the BSRe753n| | censed 900MHz band nornal |y

used by . cordless tel ephones, or alternatively in the unli censﬁd 2. 4GHz
i ndust %f’al sci enfE E”éﬁﬁ“‘??é’cﬁaﬂ’a{’f‘ge(dﬁgw onyfagh gpmpress the rasterized page age. The main
processor stores each compressed page image in memory. The simplest way to load- balance multiple DSPs is

to let each DSP rasterize a separate page. The DSPs can always be kept busy since an arbitrary number of
rasterized pages can, in general, be stored in memory. This strategy only leads to potentially poor DSP
utilization when rasterizing short documents.

30 Watermark regions in the page description are rasterized to a contone-resolution bi-level bitmap
which is losslessly compressed to negligible size and which forms part of the compressed page image.

The infrared (IR) layer of the printed page contains coded netpage tags at a density of about six per
inch. Each tag encodes the page ID, tag ID, and control bits, and the data content of each tag is generated

during rasterization and stored in the compressed page image.



and uses frequency hopping and collision detection to provide
interference-free communication. The printer controller optionally

i ncor por at w® @p3dstif rared Data Association (1rDA) interfag@yf&inird
recei ving data "squirted" from devices such as netipage caneras. In an
alternative enbodinment, the printer uses the IrDA interface for
short-range conmunication w th suitablygconfigured netpage pens. 7.2.1
RASTERI ZATI ON AND PRI NTI NG Once the main processor. 750 has received and
verified the documemii foRagds0 R%abidk1e6Mck RRGRagestD ke Gipfxed biint Elg® confdHiers

appropri at [ { DSPs. 757. 25 The DSPs.757 rasterize each
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The DSPs can al ways be kept busy since an arbitrary nunber of rasterized

pages Cilnlj n general, be stored in nenory. This strategy only leads to
[

pot ent 2foor PRPENGNEGONTROLLERn when rasteri zi ng short documents. 30
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760 st ores 14k ispRTRVERSHHh-PARSs iBPe in its local nenmory, and starts the
page expansion and printing pipeline. Page expansion and printing is

pi pel i ned becausahd firsti sagd SEEEAielifAdxpdnd: (atS168Y Re PRGRGHprdsRd dobtbhBclaivk 1gue!
K+] a i j I E The page
CMYK+118 pagguddiBfes) e @Eamﬁéx-co%rl?s%tbﬁ.xgﬁé?tm h?é}',%&\'md%%ggir{ f%?&'n? el.rlevgléﬁ&ggnsi st

expansi on angi %I’I nt | ngfgig&el I ne of _print”engl ne [

of a high “gFEBaccrEEr Tormgtidefined ip pegtion 4 2. call gupyrallel The seppadptege diters(atiéeShder
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uni £ 765, By@Unle QM R QU RORe afte bl viftrds OB Rl QP Phor E’?‘."'ﬁrﬁ e aNd a

custominterfa 768 t he Mernjet Tm printhead 350. | n _engine
control | er %ﬁﬁowgﬁffégo "l‘“rfsﬁf°ﬁltf’ﬁb‘l'f@rs‘dﬂ‘¥5?‘gf“ésd lippbuiFras are staped fothe pfchip BRAM; g

| oaded®0 i nfrbe MDRAREHGSS thé six ¢thiraelhifHleaDiveditagiachidag fitatitePfo 1R 0RMBE® printlaa 350

previ ousl yvhae edd@@end9¢g €ad from DRAM 769 and passed t hrough the print
engi ne controller pipeline. Once the page has finished printing, the page
just |oaded is [Whenseen mini doginezmmblees 76(aEBed if ulisoid eleklas infddplbred Shfigafatk@e Of

th i i i a ine'symc 'si 0 c i lcc 15
expands ( L?ﬁ’ﬁ o o e e G O P PR P A W Bl
renders (a "e{"ﬁ@ tﬁe'-‘efa«%f/tgf “ﬁé“f‘f)‘é%g77“[°ﬁ'dﬂ'l°§?'§?""&ccor ding to the tag
formaiggief i ned | et ofl cllin%ﬂer 960 cohtnd bk oSl proc%;gb? 72?2‘@%9%%%55%% Spokd ©1 ©

(at 765) the contone ayer_and colr)m%gdt es bl ack

K
| ayer over “FRET &Y g RRelnectoaferag e 330 via a low-speed serial bus 773, and

controlling the stepper motors 675, 676.

In the 84" versions of the netpage printer, the two print engines each prints 30 Letter pages per

minute along the long dimension of the page (11”), giving a line rate of 8.8 kHz at 1600 dpi. In the 12”

30 versions of the netpage printer, the two print engines each prints 45 Letter pages per minute along the short

dimension of the page (814”), giving a line rate of 10.2 kHz. These line rates are well within the operating
frequency of the Memjet™ printhead, which in the current design exceeds 30 kHz.

8 ELECTRONIC MAIL
Netpage electronic mail (e-mail) provides a messaging service between netpage users. It also



| ayer. The resultant bi-level CMYK+IR dot data is buffered and formatted
(at 767) for printing on the MenmetTMprinthead 350 via a set of |ine

buffers. Mgj,Phssyhese line buffers are stored in the offeghydgeldgéM 20 The
final stage pri A2 the six channels of bi-level dot data (rncluding

fixative) to the MenmpetTM printhead 350 via the printhead interface 768.

When several print engine controllers 780 are used in unison, such as in a

dupl exed configuration, they are synchronized via a shared |ine sync

signal 770. g ohymQRge Btlahfe iR IRt L6B ustiS)| A b Srtotlich, 1R of ¥i@ el systems

master/slave pin 7 ﬁggrat s the kine §¥nc signal 770 onto the shared
@ﬁ&g tefs)
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I nternet, such as corporate e-mall systens. Each netpage user has a uni que
id within tifmtfedFifirreesse Insmet doppip. A usens negasg FIRR ‘E“g“i ‘ﬂ%"q‘gﬁ/@te%‘%’i %‘?‘ <°'f°ﬁ'gi r
name, Whi Chalissad>-@hetpagedomoi nalpe>. uni que. Net page e-nmail is usually addressed
by selecting a name froma 5 [ist, for exanple fromthe global |ist of

net pagdBusers or ¥mhit aropssrviecfihedrtrge ™S | st of contacts. The user's

ni ckname or alias hel ps disanbi guate simlar nanmes. A netpage user usually.

doesn't havgyto kmw,ﬂg“%%k%"mmer net page user’'s unique id. \Wen a
netpage user wantg 9,360 gr_ﬂ%éeﬂgvgisaﬁmlamﬁ&:&ﬁ{ecn%&'ﬁocuﬁl&gfnﬂyﬁ'tcoﬁﬂﬁ@' fy an
a en an. I n

I nternet e-mail ss. Simlarly, ] el net S%It vants 1o gend
e-mai | to AWy PefgEmind arow indicatys e die tasgsidopymont & Rﬁ’&'f‘[)%fd'é“ 10 P PITEYe 8 g |
addr ess. Themnéfin{ifg eonreid/imetdn nsthe svone1pdgy Some cammand areowel ewreibriled it guigiple t he
I nterneh. NeLRAAE PRt vy HhhANRY <)SiakidhfpthaP G I35 6 e GpeBiidd| comindnlls daités| theSlfer€r S ON
the Internet, and I nﬂ@r t tlh%g{ ar. . &ECEI ve In eE/ t,est e maldl %dtgcryz@l%&ghgg a
net page donieFeRtiths Prifed Athopgh [Atp °Ef§'@’f"£im§y el B OB ATV DR MDY whi ch
they are | difanisideeffecti t hi n a net page I nternet domain. A user's netpage
| nternet address therefore takes the form.<e-mail aljas | dl;?@( t page
domai n nane>. 15 appifafion 'gmsa‘té‘d’?%’“?éﬁ"\ﬂs%“ém%‘?e%% neﬁpe?fepdgﬁ"emgys ee%? ST8™ USER
| NTERFACE DPok@RaAlyco@R/Tine\infopmstionags el extommend (patops Whighspts beguessed byjhg wer to
i || ust DBt e0re@iSst BurtheP infofiiatibnQR ol ot6ld GISiBE Rarfis, i aadit@Al tdBehaCingike Aelmal documents, also

contain input fields which can be filled in by the user. They provide the system with a data input mechanism, It

is also useful to.distinguish between documents which contain generic information and documents which

contain information specific to a particular interaction between the user and an application. Generic documents

may be pre-printed publications such as magazines sold at news stands or advertising posters encountered in

30  public places. Forms may also be pre-printed, including, for example, subscription forms encountered in pre-

printed publications. They may, of course, also be generated on-the-fly by a netpage printer in response to user

requests. User-specific documents and forms are normally generated on the fly by a netpage printer in

response to user requests. Figure 44 shows a generic document 990, a generic form 991, a user-specific

document 992, and a user-specific form 993.

35 Netpages which participate in a user interface flow are further described by abstract page layouts.



arrows. A conmmand arrow i ndicates that the target docunent is printed as a
result of the user pressing the corresponding command button on the source
page. Songy, gyyggn,d arrows are labelled with nmultiple 20 pe@/XHadst50sSEPAr at ed
by sl ashes ? ™s), indicating that any one of the-specified commands causes
the target docunment to be printed. Al though nultiple commands nmay | abel
the sane command arrow, they typicallyBave different side-effects. In
application ternms, it is inportant to distinguish.between netpage docunents
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nor mal doc 8%fetpmmandkptions 997 dregerble qommapds 995, andgext hyprrlinks ¢ bypertsgt lisksP99%q i n by t he
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interaction between the user and an application. Generic docunents may be

pre-print equubl 'E i as magazines sold at news stands or
advertising posters encountered in 30 public places. Forns may al so be
pre-print eq,ui nck%gil for exanple, subscription forns encountered in pre-

printed publicatipons.  The , of course, also nerated, on-the-fly by
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and forns &isere ffo Aneringilusey d008 js githenh netpage kser 8Q of ateret pset 198%5e printer in
response to user requests. Figure 44 shows a generic docunent 990, a

generi forarpz%lﬁ_ iluser-specifi ¢ docunment 992, and a user-specific form
993. 35" Net pages h participbate.in a.user, interf. flow are. further
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hyper t £kt laitddleSent%GBnted R poitt of B Frion, Brld@Maf sVeiBow brtihd fSlloRin@ka@is)UP | Nto nul tiple
di agranms, any docunment which is duplicated 5 is shown w th dashed outlines
in all but the ndbssenfeal§Pbefitwitinegil isde tmaibeser 1000, &, afe By itibér cORIIRGT 1MZBREL
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1000, as sq)omaﬁ n.the ctlécgss diagram of Figure 46. An e-nmail user 1000 is
either a nefpag (rearody or an Internet user 1002. 10 8.2.2 E-mail As

!Itl uislgrat ed Itn thfﬁeammai aﬂxﬁﬁ?sﬂje@%ﬁlmsl giwaﬁ'c%&édﬂmdifgiﬂﬁinﬁmmtgsﬂztﬁ%

itse onsi.sts o nunber,  of, . es,. : ch page .corresponds a

net pag%(? THE"PEgE" TP G8RL Yé“"‘f‘ss‘"‘ﬁ‘%g‘?“éa %’ﬁlf?gfe‘gfnﬂe ?mnha?sle'r?ag sys{(%’é’ﬁ ?nvtgﬁr ed in
t he sane f dvtemet, padito streamiing thegrepratation of mailhex ponteptswithin s sefrage fem ikl sender page by
page. Each page ntai.ns digital Jjn 73 igqure 33 t oget her wt ny
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i nsertion, tetaclvesyofdydaliveow onto the fol | owi ng page(s). The sender 1006 of

the e-nmail is an e-mail user 1000, as are any nunber of recipients 1007 and
8.23 Mailbox
25 Incoming e-mails may be accummlated in the user's mailbox 1010, fllustrated in the mailbox class

diagram of Figure 48, printed on the user's default printer, incorporated into the user's daily newspaper, or any
combination of these. The user can select, for example, to print high-priority 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
30  manually copy and move received e-mails 1003 between folders, or associate a folder with one or more e-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.



copy recipients (CCs) 1008. Blind copy recipients (BCCs) are not nodelled
here for clarity, but can obviously be trivially accormpdated. The e-nail
has an explic bj ect which is always converted from to text
to support Qé)‘szizi#er operation with e-mail systens whi chcuﬁ/'gﬁmlﬁ*éctl
support digital ink, such as e-mail systens on the Internet, and to
stream i ne the present ation of mail box %)ntents within the net page system
itself. The e-mail has a high priority flag 1009 which allows both the

sender and the fe&h%ﬁ&%&:ﬁr&&mgl&mm TphiR al &R DS BighOfriodicy S-male?) an Weithe 8. 2. 3

Mai | box 25 | lated in th | box . 1010,
1 ustr at eoe P SR a-JEASE oPU & S SP paee vi p Suaoe pf t

user's def aenl the ypers rdefellt prifterGomesiptelyt acteckipft I thelvleletg gption & se‘eﬂtqdye-wel\me&aqswe or
ﬁnyh COITbI n&le{c@ﬁorgihlemﬁﬂde;r&?e pined. mssehﬂﬁﬁegsaﬁﬁ&mﬁﬁla:ﬁgéf?xtelﬁﬂ the leindail

i gh-priori e-maLl s LON receipt ut to ho ow-priority
e-mail s ‘t@}éﬁs‘é‘r “@ngf‘%d%éﬁ'flxsnunber of named fol ders 1011 within the
mai | box 1010, and either 30 manually copy and nove received a-nmails 1003
bet ween fol glggs, eyntReseci ate a folder with one or nore e-mail contacts
(i tncl u?! ng.l le ma: Ina&g &&Rﬁ% 8 i@ 1642\68 cratP 013, rm@a;naaqtstflomm@maowwst
autonmati ca aced in .the Y .
associ at ed ¥PE s"a’“‘?’%7°ﬂv§?’eﬁtgas’5[r°rsefj§m§°'m'm S eﬁm 05 i n‘f‘)&Eg &?Il{s g&tﬁﬂaﬁ?
e-mai | sent sidggmpshuserly Genact;lists mﬂdiﬁe'da#lqﬂled%ﬁ@d@fprwses'&ﬂ“@“n‘ﬁﬁ”Pﬁ“ﬂ‘i“&lér f or
f ut ur eqpef esaeyﬁﬁgnom&%mmmmmﬁkm&& user B3gna elmail ok ghatiby hmenbetuf ee
deI|very Op&éo Sanst. Pri Nt all e-mail", "print high-priority e-mail", and
"del ete e-nai once printed". If a print option is selected, e-mail
nmessages with theAgga,r,ﬁags,amdyﬁ@b@bfoemctyouasrlemmth.ﬁﬂ:eebmemgtahmmmmsdef aul t

pr inter i mm%ie a actylmgl}?r I;h% %}S‘ktﬁées otéJd{lrrasEleeo]}lQﬁJlﬁtt&ﬂ %%&ﬂ&lﬁgﬁhe%ﬁlv%? Lﬁgonnﬁ‘g e[YB.I l

nessages are ete once printed herw se e-mai l
nessages ar®ahe| d indefinitely in the e-nail 5 folder, i.e. until manually

del et eqeby LNe USElupe Buyin geﬁm&%@pgé%ﬁ d,vﬁercon@c%aaa%@ima&%&n%s

contact® 1013. Thé con | ustrated in Figure 49, )
provi des a pismisiple gﬂ?é‘ﬁ"’é‘}ﬁ offhedordlevelgputactlistialfi g e g | recipients than the
global list 823 of users, particularly since nost user's contact lists
wiill fit on&g 55| ng; y,thg sided printed page. The contact list also

provi des a basy tgan éc&!?.g% +£l£h o) 30k hcflwh Efdealis, Qﬂei 8ooéa§’£hb&é‘{8$u%§vid@aﬁ‘

allows a user to | nore e- sent b the contact list. A
user may crusgs P1§ hﬁ%ﬁ#ﬁ%fhsbﬁo”d&?{d%?‘“ﬁ?lbéﬁbwﬂﬁf‘&“ﬁ'fw o 1B Wt act 1 st ,

and treat a group as a single contact 1015 for the purposes of addressing

outgoi g e-gRil apg,FosritEkdadd the delivery of incomng e- mail. 15 G oups
may thenselves contain groups, and both individual contacts and groups may

be menmbers g@f Musdiqgaidr oups as well as of the top-level contact |ist
Itself. 8. 2 Bar f‘fgrgil y?eg{ us!né EL outgoing e-mail form 1020 (see Figures 52 and 53). The e-mail form is
always printed with the sender's name already specified at 1021, since the sender’s identity is known from the
pen used to request the e-mail form. If the e-mail form is requested by pressing a user-specific <e-mail> button
25 on some page, then the e-mail form is printed with the recipient's name 1007 already specified. On the other
hand, 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
30 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-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



Rat her than accepting e-mail only from known contacts, a user 800 may
choose to bar individual wusers 1016. The barred user |ist 1017 records

i ndi vi dual g @mipmswhi ch the user refuses to accept e-mailpegRQuidiotios VA L
USER | NTERFACE 8.3.1 Send E-nmail E-nmmil is sent~using the outgolng e-nail
form 1020 (see Figures 52 and 53). The e-mail formis always printed with
the sender's nane already specified at 1921, since the sender's identity is
known fromthe pen used to request the e-mail form If the e-mail formis
request ed p26)163 %ir kg néines| G Ecipfep Gridfcbry reeipieiE) ifdr the BibjettQM282Md @ R B6Ey oP@OE, t hen
the e-nmail 1ol h 1k 1 ] b4 : 007, al ready specified.
On' the ot e 123, ekt 8 bbbl Prdfob o lahduiAEbody S 0 TR RES
then the rdBPEi(Eaddresses) artten briqodprropverted Gom digjialiphio toxt for fpskup pypages Thaabiess 81 nust
speci fy at diseaswered) Gr peehtgions pirpdss 23 dicutshibeatiernlie/bodydsrefiedss Aigital TR Qo sBRT Can
al so prg- addi®s diFRbatns : b SGivIBhdnet © CONtact s> button
on the help pageg%'lgﬁcirs el i{:tﬁo?g%v%g%%?g@%%ngﬁ??gporm?ﬁ gure 54), which

lists the user's Theridagize thithi031RoGEEbRANSRACHY pagdf haSmil fofDaddshidihePdoTiR

checkbox 1 . <e-maj l.> . 1024. The. e-nmai |l button
elicits anq%-gd q‘é’.g‘ﬁ?fa‘%r m ag.h_r %’gg%%g&ffﬁg%e lstfg%%g Lq?ﬁmemgré’f}% lf"?&s'eeﬁdgg‘fn%lagebut ton
1025 at t he® PRk o the freipal grmail, Thejdjscard pageabuttppt032 af thejbatters efgvart page discards o
user s whos ehesiotresponding page(fom thehemdilbut et b wides bt dable sided Gage)] e c@tirsBimbil £0r M
initialdy Gemabcwit o bisdr IrGiio9ddtlfhul ofd e Gap? ai ns
fi el ds VO Qllzz35r PETALCT 01108 O T (o T 3

reci pi ents and copy reerprent s ¥67*Phe subject 1028, and for the body of

the e- mail 1029 gachliBinbifChail finbddirbipod) to & Qpheath OuiPindeln, the bRRnels Y wE@NE ' NUI NQ

t he body of. the..e-mail., Any recipient .nanes (or addresses) witten lf)y hand
are convertncladt?:fml‘“lrb LIRS Uikt W@?%FWB‘%W’%%BW"W@%EPB}%M i's
al so converceibe squtnsaip rAcespi haweten ranhsreppds wale, editsd, dpdsontSEhe atardan [pring>. bufidaen body

i s retth nedvappagh diht anail o pribtd andihérQuipy oPthd ¥l W chiddpohBiaglto ARG ehlaR BLHPE €t C.

to be deli o osfhufbntdl L/ i AEFXRLESALNE,JTRRRSE . The <add page> bt ton

- 1031 at the bottom of every page o e- mal adds anot her doubl e-

si ded page topt haeﬁm reclpit} QpyYredigiis i dubjQROeldd B8 bidcul Ml ped P! L N
entire for . on a S i'ca in o_the Origina

Ce-mail. Th?@dﬁ%%rg%gﬁe@tﬁtﬁt %%’"%%g'f!‘“é?m‘{‘)’% a%%&%ﬁwfg%wdﬁéﬁ’ék' scar ds

the corresBHENE:page fromthe e-mail (but not both sides of the

doubl i ded page)._.The enti -npil is 10 reprinted with the di scarded
page ?Ze(?}'oved andeﬂslﬁf)%%g)u%ln .lé%gagg%"f’m 81%3'7?”' ??ng'ﬁ’h‘isg‘e(’fmte"el?ﬁ‘é‘ afgycuremt b ank
page is adehnithe eympfthedy. The entigpecesil isaeprintedonith foe atiadhmempingladsdir y.  Each pri nt ed
e-mail formcorr nds to a separate.e-majil instance, the uniqueness of
which is indi ca’?é%g%f/ g g S 8‘3‘1“"’@3’ AYRL o et Eahig Foemmedats the gtasiment. Taee t op
of every pa&tpshmenysanconsist ofanjthing whichcanfbe sefectedoneny ntpage.can' t be sent again. A

copy, however, c easi |ly. mad edited, and sent. The standard <print>
button_ on 15 eveﬁg"% st o fi)ﬁ%?“!“ﬁ“ﬁ?f'?fﬁ!”‘i‘ﬂ’ﬂ‘? I SEoRBTecipiensy felds 1036e

e- mai 12% or 127abtke tEefdhs dirstrpas of the e maiffoan etigiis|an adistdpine formBOIsHFiphos2y Magkanal  and
the copy casubjea> ek toegireflditiz MRrsut300f 4R Rlmail &ﬁ@ﬂﬁ??ﬁjﬁﬁ)ﬁd Lol sdiddted>Mattons o
<r eci pi ent §g, 1689 Nhe 2fifGLchieiMota < ect=>_f1e n Qe siruck out wt
the pen to [emove reci pcll}ent S, %ﬁ%ﬁg‘é’?*"ﬁ%ﬁ@%{%v ] é‘b"ﬁqﬁ‘tﬂg'ﬂgﬁp‘%(w
produces a'€BI5Y*¥fdt he e-mail formwith the struck-out
The <send> button 1035 at the bottom of every page sends the entire e-mail. If the name of any
30 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.

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



text renoved. 20. The <attach> button 1033 at the bottom of every page
attaches the current selection at the current end of the e-mail body. The

entire e- ”defz?:s‘?epri nted with the attachment incl uded.pcAddichhamd! pPages
are automatically added to the e-mail to acconmpdate the attachnent. The

attachnent can consi st of anything which can be sel ected on any netpage.
The <add recipients> button 1034 adj acegy_to t he <recipients> and <copy
reci pients> fields 1026, 25 1027 at the top of the first page of the
e-mai | for ms@kiefrhct Aowtibin@efediBBguRiseNt s form 1036 (Figure 62), with the
<subject> field 1028 reflecting the subject of the e-mail form The <e-nuil >
and <e-nmmil|l selected> buttons 1024, 1025 on the add recipients form
elicits a dbpy ofRectivemaihi | formwith the additional recipients and copy
reci pi ents added.E-midilds re@izaicir thi foirh ofian @G Enge-mailldocuipent 1 Q4P {Fighrenipcand/56p adyich sends
the entire s fBihe padelstrdoldS atd3BRentE the Ei¥respotling GAGbiRY &3l férk. UNknown to the
system then the e-nmail formis reprinted with the offending nane printed
in red,5 toget herthukigy>ditor 1040 it thrbetBagtevernphgea the p-guail dpeunont plofiuceriat futgoing nane

of any r ECi%ﬁ%?ﬁgﬁmimmeéﬁméﬂ&%m%o Shlingld WifkeSubjes: rifedug ed,

each with a checkbox allow, it fo be selacted. The <e-mail> button at
t he bottom%?s“ﬁlﬁ@f%P?W?“éﬁF’F‘ﬂ?‘ng‘hi“é? i ‘%dﬁ(‘a@sr”rﬁmﬁff\ﬁth the recipi ent names

sui tably updat ed. 16 BV JosLmbiel alti@ing d¥had A Glirdsde@W theSerdbrlobid 1 at ed
in Figure 50. S oe oL aLent a1 | 3o aes Tl ALOG/ 01108

-60- user iipoming el g3 mellgs fogll piis FrEpiPU BYFOPYTHRIPFr ¢ 51. 8. 3.2 Receive E-nuil

Eémai 111@22) recei Veg. Rrald® bRk rﬂ,@f‘mﬂ&e; ﬂgw&g_ﬁl%lmﬂ%%% aa® ¢ &&1 gures
an

, Which has the sane page strug e angd, tent .a h
cor r espondi Hyectiglegiog fgsubiectefitye "F?}g’f‘ﬁ ecymayy pat @L%{Vg@e‘%ﬁ%gﬁs afffﬁ’ﬁ}ée{“%ﬁé ottom
of every paig®emidg e-tillds also papicd totho bedrefthe opigatgee, an outgoing e-mail form
(Figures 52 and 53) addressed to the sender of the incom.ng e-nail, and
with the subject Terpagdiggniacssdution 1048 gpategbuy %F“m‘&‘o?ﬁ°ﬁ‘§°“§9”r%“|“f“"oﬁ’t‘“mth
"I'n reply tvay's tacd@sardzuttonpnéhéeninpliFitip imokes e yadd aecigicts> chronandyen it Fiieligis@tiuces

an out g§i NG,48 vdiBiedts Ho B BAGEL S8 Eigh@ b)) ¥ite BE dibjeddd il RflectingORNubieyt Of BRI |, as
well as to S recipients and copy recipients. 10 The <forward>

all of i
but t on 1043&5’?'8%3'5@ an -outgoing e-mail formwith no recipient, and with
the subject reflgetisith bdiRuShlirbEohs Qfs tetehdirROAY FeditGenB-HERE dontadikldhd phédades

"Forwarded: " added as a prefix. The body o0 he. . i.ncoumi.n Bk e 12! SO
copied to t?‘fédibﬁ‘l’.fff“f)fs""'f ﬁ§°°5‘i§tt€fd‘f’%5§§°-mn%¥lfti :clheﬁlgfeglrm o s‘?‘?ﬁgﬁcont%g&[ﬂ?;@ but t on
1044 cr eat eS¢tiobB8.3doesn't print, an outgoing e-mail in the same way as the
<forward> button, and then inpljcitly invokes add recipi ents> comrmand
on it.zghi s el ci%%ﬁb“i%‘%dd“l’&i‘ﬁ‘éﬁg‘é“ﬁ‘r ‘Isuk}%ﬁ eq&’ss"ﬁa Rféa‘;“*(ii‘i%‘gre
54), with tlneredsselsfoguteflecting the tpdpted Hamdtugenligt. t he subj ect of the forwarded
e-mail. The <add to contacts> button 1045 adds the sender to the

recipi ent ss_%st EJ“&,(I').&%{BIS&S and produces
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
25  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
30 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 from the



an edit contacts formreflecting the updated contact list. Contact |ist
editing is described in nore detail in Section 8.3.3 20 The <bar> button
1046 adds wWeempesnder to the recipient's |list of barred U§@fh§mﬁ,f]‘ 10Qroduces
an edit barred users formreflecting the updated barred user list.

Edit Contact List The contact list-is edited using the edit contacts form
1050 (Figure 58). Because the structuregpf an individual contact group is
the some as the structure of the top-level contact. |ist, the same formis
used to 25owakt list (o coBaRt Benp). The Gk is rephiedivath e defeted biliRitnetovly pressing the
<edit contact list> button on the help page. It is also printed whenever a
contact is added T <tometogrovrand <mave o eroupsy buttons IH5E, dOSRtatthe oktem efdlidortnaliows

cont act s> hnestiesed 2dddhas tb e coflédQbERTedba RRich GREP ViOhRopiRbitack@s 1668. 2dd t he
sender to the contact list. Each entry 1051 on the contact list form shows
the name on the c'@ﬁf%@itﬁﬂmuserri!dertahéloubﬁlhmwdiaﬁmﬂ f ol der 1053 in which
e-mail fromthe nt ac § aced. Each entry has a checkbox 1054 which
allows Yhe 30 co "l°25° B‘g‘mg"éf%'f%d“ oty Q‘T“Pﬁ‘bg‘e Brgtsicentactlist each witharreepyi ci t s
a page of ite¥ (Gmemgto>himttentydigh cople(maee)ithes¢iecyd coptadi ) the spadified gretpeWhed-aREdp) tob 0l der >
but t on 105G<idve €:5) BuktbnGy\restel Gn Sit Bothots i6tn ArinB ARG W Be Wiakell dddBe fhgaast to
be changed 4 the set e-mail folder form The <del ete sel ecte utton
1057 at the %mt%fo%"gf the formdel etes the selected contacts fromthe WO

01/ 22357dPCT/ Auoefh@%o;?@m; &;famsmssopmsu(é% a ﬁeﬁwmmom Jﬁo%<m s
o orolds s (351018 a5k Thut” T ks { EER e ERUSFOP ST erries B8  oct cd
contacts tc?eﬁﬂéﬂ“ﬁ‘tfﬁfﬂted"?dﬁﬁ“%ved to a particular group via the copy contacts
form 1060. The canpt act dit us nterface flowis illustrated in
Figure 57. 5 Theo@op"? rmvltéiT%é%r#’&gFg f&fr‘*‘ﬁ'%’ﬁi‘gﬂﬁl“ls CHPaibiecath BHAHR t he
user's cont a‘E’E‘“’HCIS*FtSﬂ’e apthe ppotactae-mpjl folder G¥hep therssete biittor Js plessed hereditihontabes Copi es

(nmoves) t hdormad reprintd toGeedt A hes: fbldr ishiated itk bfctdr oup. Wien a <copy to>
(<move to>) button is pressed, an edit contacts formis printed which shows

the uptit ed nenbdiest qmalfoldetform §Eirvidestai<oew comail tiyder thine> fiebijwjth frasoaedeasnt act s
form (1060 m‘wuud@sm:hanm%@xmu&mmamm{ehﬁbdreMédmsa&maﬁé&gcbﬁ&%inﬁ?W. 1? to
news (<nov This.all ows o_be. si mul t aneously
creat ed ana}%ei ect %i’mgggts%qmd s‘tsclhnL'i albgg’f’lqg fg%gi/ i %%”‘*ﬂ‘? fo dert

e-mai | fol J&f fdorm 1070 lists all of the folders in the user's mail box,

each with a <set> button which sets the folder as the contact's e-nmail

fol der. VWhen 4 hegfg,ﬁ]ﬁs EHHGQ is pressed, the edit contacts formis
sqaci at.ed wi,.th the contact. 15 The

re-prigged to re e .ne
set e-mail fol der-ljh?‘e 3balt'%f'6° fyov &Eé%“ ?)tﬂ’é"\?\/'té” gy s piented via 3 standard motpagey it h
an associ atiBgtordndex. It jsobtained by R‘?ﬁﬂ“ﬁ theirelebalyser dirpstory™> buttop dndHie diely pageciohe
si mul t aneousl y cr ect ed.as t.he act’ t fol der. The
new fol der has an %som ag'é'ffg’rye’fage ﬂs %M%@?&W‘ﬁ 'Ehbyaff‘g’g\ha%‘éf“feﬁl%‘i 's
e-mai | del PIRATIPERIFYIIYE the prety Bach glplg(l};sftlp@@;soclated 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

25 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
30 flow and associated page layouts are as described previously.

The user information page 1140 (Figure 60) contains the user’s contact details as provided during
user registration, subject to the user's privacy preferences. It also contains <e-mail> and <add to contacts>
buttons 1141, 1142 which work in the usual way.



8.3.4 dobal User Directory 20 The gl obal user directory 823 (Figure 21),
since it is large, is navigated via a standard netpage directory index. It
i s obtaine ssing the <gl obal user directory> butt hel p page
46. The ¢l g%‘gf{mg{?gr directory page 1130 contains an al pha éﬁhg{'glhﬁ?i st, by
famly nanme, of users in the nane range covered by the page. Each entry
has three associated buttons. The <infog, button produces a user

i nformati on page 1140 (Figure 60), the <e-nmmil> button generates an
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The gl obal user directory page 1130 al so contains the standard netpage
directory igsglex ngusimest cag buttons. The gl obal user directory user
interface f1ow isyiplddstsls®hed ﬂsf&%&hfe%zﬁs%nes'rﬁ&alidﬁéeeé. WERIit dofVef hi@grs 30
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1142 ich work in the usua s
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aut hor i zat i pao ¢rglee 60) codapig fu Qetdilestinptaiism@f t he card presses the <add to

contacts> button 1152 on the card, the owner of the card is added to the
reci pient's cont Bisbusinpss gard user infeeface;qyis illyspaed infigredhe ecipient is al so added

to the owner's contact |ist, authorjzing,.the recinpi ExddBL! to
the card owner, sﬂﬁﬁf‘?ﬂ"’?lﬁgpageapr”a‘e%\%ﬁetr %Iby‘}s mgscs(‘::aeri%f&er?%ﬂe&%? g‘rghﬂ%f'lom

cont actl§. Threvidedhyrservien Huspavepn kagyest. Thi businesg ¢yl weppestifosm | 160 figyre §5)allows g uistiPer ' s
contact | i Sipedirp@iich chidac RRilCAEI o BiEITe i MEbusiessard) Mioptiotalibabigrourl 1x@revfié2c ind
generates e n%n‘:%gf dadds fEquifed lll?3t ﬂfegarﬁggrin%?ieggx %ﬁkbo MGﬂ{han ['Sﬂlts'spui@ usual
way. It also contains ah <inio> button 1154 Ich elicits a yser

i nf or mat i onWisthepethe carlabpuldppts Fec-w) aubesiztion fekergOnop fop gt dy SI"?’"FH’ ‘F‘r@"dé &fd
owner. The jbfhitalpritalrby thd b@eau,idolivaed ta ovil fltewsersadirksh, gui thegmallbost phaf@pdfathe 61.
Since BQr Ml JIGiRAAEREI Nters don't support business card paper stock,

net page business cards are 15 provided by a service bureau on request. The
busi ness card requs sisinks tam rdgh&Ousdr tegface BowGbillusprdtédomBigureéd user to specify

whi ch contact details 1161 to include on the business card, an optignal
background t ext ur Whenpdgsiness easd is prisied g fsermal) puthoripation token theckbayjhaq hegazch Yform

al so i ncl ud®susardon B glek Gofm, e the vahi 1850 (BifircosRpis pringed wisiean <edd tsqowwist huttomksd, her
the card s hg’q‘nd'age-%f B Srizatin SR cord 155 RO b€ 1ihIQH tol tRk EflestinPR6ePs §.51Qarll GMMLHT | S
subm tt %;:I the cards are tl;aut omat i cal %ﬁ%‘f’?{ %_rléeagd, b& tiQev bgajr eautbkeg% juered by
mai |t @2t he ereki00.2s Wpsipted dnthe clag fiagpp - ESe P Charyed Lo the ’

and the token ID is set as the hyperlink transaction ID 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 to contacts> button on the card, the system records in the token the fact that the

token has been redeemed, preventing it from being redeemed again. The token also has an expiry date, after

30 which it cannot be redeemed. The e-mail system checks the token’s redemption status and expiry date before
adding the card recipient to the card owner’s contact list. The token ID 1156 uniquely identifies a
corresponding netpage user record 800, used to update the card recipient’s and card owner’s contact lists.

The hyperlink transaction IDs associated with the <e-mail> button 1153 and <info> button 1154 on
the card are simply set to the card owner’s user ID 60 (Figure 21), allowing the e-mail system to identify the
35 target of the hyperlinks.




20 user's netpage account. The business card request user interface flowis
illustrated in Figure 64. Wen a business card is printed after the e-nai
aut hor i zat (KW@ nheden checkbox has been checked by the usgt, on fhe request

form then the card 1150 (Figure 62) is printed with an <a 0 contacts>
button 1152, and an e-mail. authorizatlon token record 1155 is created,
|l inked to the requesting user's (i. d owner's) 25 record 800, as

illustrated in the cl ass dlagrantln Flgure 63. Each card's token is given a
uni que tokem.d Daldnflernetdsitachie token ID is set as the hyperlink
transaction |ID 55\n(ﬁteﬂweem%9|)seroé‘m fbb@df@%da%%fé?%taacﬁé n%"%ﬂﬂerﬁ)eﬁ ekxﬂact

busi ness ca&% token i s "redeened’ user

owner has f ﬁt“’f'ﬁgmb AL 'aiemet ysegyis not B’?"“ﬂ"ﬁ“&i‘m"d’s‘é Fh" BRI they @mtd’aas I“B

cont act s> lametdetmlsmetsmgﬁ@ameﬂdmbMethslymemefsewndalressn t he token the fact that
the token has been redeenmed, preventing it from being redeenmed again. The
t oken sod@m&u Dy expiry date after 30 which it cannot be redeened. The
e-mai |l systemc ks the token's redenption status and ex y date before
addi ng the card 3@ FRb Y entiog bys feen describied syjith eferegoe topnreferied mbsgmn‘ménmbkr@ﬁ | D
1156 uni quedeyifi¢ a!tamhwef imbedirgents.Foveves jo eillthe RGretiBiq Ly Ypse KR nrmasxdnt&%k thatged to

update the nﬁﬂfm‘%t"&ﬁ&'e&bﬁﬂﬁm@ d ggg%ﬁﬂo& a'xcaﬁy &&Hﬂe@%l é%%ﬂsva lgtpeﬁ i nk

transaction_| N associ ted E? gﬂ <info> button
1154 on. tRAEPCArd pé"rs m yo“t‘”H °c“ét‘?°fft°8ﬁ'/\ﬁé‘rthes‘“"ﬁ%“éﬁ‘ is npS "Efﬂ’d‘(dPP 8err e
21), alQ ownilimiteditnibe @eqm emb@ymtemanbpd iinctbegrésény spedif@gatioR Sactudingotumerdts ihdoporated

hyper | i nks by dfss- QMW&M@Q&&&Wnﬁ% o 13 vh aadb LRI Contact An
Internet e-mail user can be added to a user's contact list using the
Internet contact registration form Since an Internet user is not

ot herwi se known to the netpage system the formallows full nane details
to be specified, in addition to the Internet user's e-mail address. 5
CONCLUSI ON The present invention has been described with reference to a
preferred enbodi nent and nunber of specific alternative enbodi nents.
However, it wll| be appreciated by those skilled in the relevant fields
that a nunber of other enbodi nents, differing fromthose specifically
described, will also fall within the spirit and scope of the present

i nvention. Accordingly, it will be understood that the invention is not
intended to be 10 limted to the specific enbodi ments described in the
present specification, including docunents incorporated by cross-reference
as appropriate. The scope of the invention is only limted by the attached
claims. WD 01/22357 PCT/ AUOO/ 01108 -64 CLAIMS 1. A nethod of enabling a
first user to obtain, using a business card of a second user, authority to
transmt electronic mail to the second user, the business card including
coded data indicative of the identity of the. 5 business card and of at

| east one reference point of the business card, the method including the
steps of receiving, in a conputer system indicating data froma sensing
device regarding the identity of the




busi ness card and a position of the sensing device relative to the business
card, the sensing device, when placed in an operative positi on relative to
t he businesg 89 > Sensing the indicating data using at P g of the
coded dat a; (I dentifying, in the conputer system and from %e I'ndi cating
data a request to authorise the transm ssion of electronic mail fromthe
first to the second user; and recording,,in the conputer system an
authority allow ng the first user to transnit electronic nail to the
second user. 15 2. The nethod of claiml in which said request to authorise
the transm ssion of electronic nail froummse first to the second user is
associated wth at |east one zone of the business card and in which the

nmet hod includes identifying, in the conmputer systemand fromthe zone

rel ative t olwhinelkvd pfieablingysfirstgpsed \obein, vsigg 4 iysisesewid of @ sedond pwr| Agwtity to2BnsBiit The
nmet hod of ¢ ligdeblicmaitth ﬁ:bséc&iﬁ'u&éd% e Il Beludin Qo&h‘ﬁat&ﬂmweeo?th%){d%ﬁuﬁfﬂnﬂat a

(0 B0 RAgEl ko Senal a8 Mot ESel L NS LR R SGES ot
at |east sone of Lhgn Gﬁcteﬂpu@ame muhpﬁatﬁb&xm&g&&e%ugm %of%xstem

andfromsadrmv %DEJI’] ially within | east
one zone, ?faf?)sm&ﬁ?ﬂg"r ie’ésé’g ??Y&BFF’B gg\‘sﬁ‘ﬁ’s 8?¢é‘1°é?3‘f‘?%?f?‘&e’ W from
the first telacschre amqperativel pagition relatiye tommmmsmm lindiqegingadafajusingrat kgastspmy of
obtai n, usi Mgcodedlantgi Nness card of a second user, authority to transmt

el ectronic mail to the second user, the bu5|ness card including coded data
i ndi catlOve of a ridegifiisg it the zertrntor bystem audhfeont the, irivativg idem a géquest BCAutherive ghe g |
fromthe fi tDdmiddiS@reledodid @il Tom @S ArslS®E secohd BeryBRA hOd i ncl udi ng the steps of
30 receiving, in a conputer system data froma sensi ng devi ce operated by
the first user r ecandig, inthadomputer sysfers gi authority allowjag thh fing usasy kaweit electfonit fngil tsensi ng
devi ce rel afend Rerl he busi ness card, the sensing device, when noved
relative to the business card, sensing the data regarding the request and
generating the data regarding its own novenment relative to the business
card usgi.ng at_ | east sonme of the coded data; II11Il 11 I"i WO Ql1/ 22357

PCT/ Aua g/ 01%Jle methgdofclaip ‘t‘h‘é‘“ﬁ‘)dﬂ‘b‘&l“é‘? to BNOFisE e ensrpisyiop prlerropic mafkromyths fiskipsi n g
devi ce as d&ssegamdibserigastdaisted widopt bast one agvel of telpusiatisged andiintwhich bompho dicludy St em
an aut horit Menaiyhg\m R ccmpRer fs)stemland B thd Rnd £I1BIVS 5 Which |ﬂﬁ§$n§|£%}lzﬁcmiolzamh,@axd the
second user. met hod of enabling a first user to obtain, using a
busi ness cafyf B%f a second user, authority to transmt electronic nmail to
t he second user, the business card incl udi ng coded data indicative of a
request to authorise the transm ssion of electronic mail fromthe first
user t @0t he3.gkeowmod ofglaim 2 whickeinetwieshod i ncl udi ng the steps of receiving, in a

conputer system froma sensing device operated by the first user, '
i ndi cati ng dat g Teceiving, 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

25 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, 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

30 receiving, in a computer system, data from a sensing device operated by the first user 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, sensing the data regarding the request and generating the data regarding

its own movement relative to the business card using at [east some of the coded data;
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10 regardi ng the request, the sensing device, when placed in an operative
position relative to the business card, sensing the indicating data using
at least s he coded data; interpreting in the co em the
indicatingﬁ@ﬁ?gigi designating the request; and recordlﬁgﬁ%ﬁioéﬁegconputer
system an authority allowing the first user to transmt electronic mail to
the second user. 15 6. A nethod of enap%éjug a first user to obtain, using a
busi ness card of a second user, authority to transmt electronic nmail to

t he second user, m%n@ﬁlmmpmr$EWQMvaﬁen€6ﬂﬁdsedﬁlgadeh&%Q%i e @ @
request tolaﬁgpgmlse the transm ssion of electronic mail frontthe first
user to the se¢ond user, the method including the steps of receiving, in a
conput er system reddial, ﬁmm@mmaﬁteaﬁmﬁoﬁfgg&rfﬂ;tﬁt&ttmnh&e&mwm% the
first user nd regardlng t he request, the sensing device contailning

dat a regard? Ne" identity of the first user and sensing the data

regar dismg the request using at | east sone of the coded data; interpreting,
in the conputer systemfromthe data regarding the identity of the first
user and t IFeA nelthédoof e@blling @ ifirsgustrie obitaig) usiig ta budina® cire GfeeSdond WlerSdilthbiidy do W@nsinli €

transm ssi QReughic ﬂhﬁ@hﬁ?&bﬁ iR ink blshQ@Matd tondiing éJdecHﬁﬁgndntca%ve #P%w&g%o{lﬂmr'ils er;

d 25 di t t t
er vo! e ARt b o i b e s b 01
claim6 which i ngldgesi E%&&Ju%i@&n;h&?L&ﬁsx&%@?&t ﬁgm%)ﬁgthgg}mg t:{i}hca it he

sen5|ng)deV|%§ ﬁe ardéF ment sensi Icere to t he
busi ness card & We GBS F % ViR Rlated aﬁdpeﬁ&t"’elm‘% rlaveAp the PR§ingsg Gardyyn
novenent ré#navatbeendecehneha@mnhsmmedﬂdcod&idaﬁhe met hod of any one of clains

1, 4, 5 or 6 wherein the recording of said authority is effected by
recording the i SEMRIRE™ Gf coppiier fyptmy the ipdigpting datags deignpting the wamesiapd sed users. |

VD 01/ 22357 PCT/ ALBBAO M0 oyl <H 485 e e 51 8L SosSE.S10. A

electronic mail sent to the Seco user I's rejected unl ess the sendef of
the el ectr 8WEEWEFT is recorded in the list of authorised users. 5 10. The
-met hodygf any one of clains 1, 4, 5 or 6 wherein the request to authorise
the transm ssion of electronic nmil fromthe first user to the second user

cont ai ned Gmhhﬁodﬁﬂ%ﬂﬂgumfus& tcbbb&inﬂ&ﬁ@ a@&h&sbﬁ@moﬂltﬁ@t&tﬁ&nﬁt%t

~ pre-det ermig OISR Jhe e ny. ane of clai 5
or 6 wher e| n Hel%{dégglegt 0 ah“f o‘?elssce t“irltrF ' °ﬁ°%r‘r1f ann& S a) ?'l‘f'e 10
mai | from é“ﬂ“ﬁ%"t‘ °{F§étf°mt’5mtfﬁ’e“§~‘é®bﬁﬁ %@FwMﬁMPm@dthaﬂt@eqf a

gl

pre-determ ned n of L Us e net hod, of cl 1 ein the
pr e- det er mi ned n}& o? U %%” S l}“’ 4 sengpe dopjge« M ?‘?9"'8{?‘@ e BT ai s
1, 4, % or W Hrdng “?erfﬁ‘i“tfélé‘? Sﬁﬂsmawéqvwcmmmb% Tegacding ther identisy ofiberfivstchiser 286 14

The net hod safingThedlhtitedpdingltic@dquestRsiglaciest sifid of th: dedidlt® busi ness card on a

surface of a surface-defining neans
interpreting, in the computer system from the data regarding the identity of the first user and the

data regarding the request, the request to authorise the transmission of electronic mail from the first user to
the second user; and

25 recording, in the computer system, an authority allowing the first user to transmit electronic mail to
the second user.

7. The method of claim 6 which 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
30 regarding its own movement relative to the business card.

8. The method of any one of claims 1, 4, 5 or 6 wherein the recording of said authority is effected by recording
the identity of the first user in a list of authorised users.
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and, at the sane tinme that the business card is printed, printing the coded
data on the surface. 15. The nethod of any one of clainms 1, 4, 5 or 6 in
whi ch t he ta is substantially invisible to the i human
eye. 16. The nethod of claim1l or 6 which includes ret aiﬁc?rr/fg%g)oﬁggri evabl e
record of each business card generated, the business card being -
retrievable using its identity as contaihed in its coded data. 25 17. The
method of claim1 or 4 in which the sensing device contains an
identification means which inparts a unique identity to the sensing device
and identifies it as belonging to a particular first user and in which the
met hod i ncl % dksnetiphofichim dwghereinanyt electrogio nypil e ito the/ssdoadmserdserejekted ddess the spnderb8. A
system for gnabLdnd Gaifis febordil in'hS Bt ofaBndtitli®deld, USiNg a business card of a
second user, authority to transmt 30 electronic mail to the second user,
t he business card including coded data indicative of the identity of the
busi ness card and of at |east one reference point of the business card, the
syst em Pnc 19Tha gethodiof guy ene pfcfaimg(l14, § ori[whqrgis) the request tgywytigrise sho trapsmipsiory pflegitopie) 1 108
-67 a conpuhifrom s ERMGsdr G the seGRl uver Ebftaindd@h thelicbdnduseld bisinkss @i tacomesdibied afte Vi Ce
for identifyin . . aut horise the transm ssion of electronic mail
fromthe fi%pmeg%ggfﬁté&egecond 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

pl aced in ah- Teaetbadiofany ene of claims . 4 2ot §vheysio thegequestio pthetiss he Fansmipsign ofslefionitig t he
i ndi cagoNg s5ailGd e EiSt vkt toBMe sdcbid fer tEviies dihbldd affer £526l etbrald aymbedvEussO TP Ut er
system bei ng configured to record, in the conmputer system an authority
allowing the first user to transmt electronic mail to the second user. 19.
The system of claim 1%?,{}?n whi ¢ sa_hd r.e ueit 0 gut horise the transm ssion
of el ect r onfPc BT LR et fig pre-detraiped pmbeneluses i Be g user is associ at ed
with at | east one zone of the business card. 10 20. The system of claim 18
whi ch includes the sensing device, the sensing device sensing its novenent
rel ative t 013t 1 minRioNapcne 6flaiins 0,34, 516 6 ¥bicH iGdudés peoingthaHfusitelpeard oddetlandat a. 21. A
systemfor enabling a first user to obtain, using a business card of a
second1@iser, authority to transmit 15 electronic mail to the second user,
t he busi nes ard ingcluding.coded data.indicative of St el hori se
t he transmé‘sthHmB‘fdé‘ihé“éW‘%ﬁCﬁgg"n% 'fma?"géhfng‘fsﬁcesgﬁdrogf lefgcg?fa? %Htgﬁﬁ(%ﬁngngg% user,
t he syst em fudel thechiopedime thatthepupingss card jispriated, pristing theceded dafpgn B tugfacer om a sensi ng
device operated by the first user, the data from the sensing device
regardi ng the request and regardi ng novenent of the sensing device relative
to the-busi el mehod &hanyl $hE oS QR 16, 547 61ifd OnidMNR Lol i is sttty QnvisiBle e

busi neéﬁ card,egﬁneratl ng the data regarding its own 20 novenent relative to
the buéPnes®AfE 2" Bfe sensing device al so sensing the data regarding the
request using at |east sonme of the coded data, the conputer system being
configured to interpret said novenent as designating the request, and

bei ng conf i puTHe chethad of @011 ¢ 6 whirh rklgdes Biaiping Exetrievyisdd reqrd of eactphwsikpssroprt generitédowi ng
the first U§Sfusiies carli bog Stflelab héfp ief BeMit§ asPBhirdined 2 it§ Ged aRLONd user .

25 17. The method of claim 1 or 4 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 and in which the
method includes monitoring, in the computer system, said identity.

18. A system for enabling a first user to obtain, using a business card of a second user, authority to transmit
30 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

LT



25 22. A systemfor enabling a first user to obtain, using a business card
of a second user, authority to transmt electronic mail to the second
user, the wgetaBss card including coded data indicative pefi/svof/@desest to
authorise the transm ssion of electronic mail fromthe first user to the
second user, the systemincluding a conputer systemfor receiving

i ndi cating data froma sensing device gperated by the first user, the

i ndicating data regardi ng the request, the sensing device when placed in an
operative posi tiOtompmedr fstei@orke@eitilipcindicaibg arsfranessnsing devjce e iventifyys b Feguest to

el cat | NG o8 M Hafihisfiin dr Gbnic MiTrof) oo EE st 6 dddhl s, 1 BafeREP e oing’y ST €M
being confiqured to iInterpret the indicating data as delSJeqn tt)n t he
request, arfgetsis of e Mentiy ofthe bgingst et andapepiiop pf the ensing Gopics platty %?‘5 "éﬁﬁss"ﬁ‘f‘il’

aut hority atkelsasiagrigviteheheh placed inlag eperative positemehiive tethebsingniast, swming the adicdtieg second
user. 23. /éaé.ysﬁ.%ma&%meeo@a,budagdaa, the domfutet! SyftEm befhg QLR to Mokd) il 1R cBHRieN €SS
card of a secon ser, authority to transmit LLILITILILLILIT WALTI/TT/11 s
VO 01/22357“%??%36”16?%%“%&?&%‘?‘5%? tofbS s°ffE "Ehcond user, the
busi ness card including coded data indicative of a request to authorise
the transm ssion of electronic mail fromthe first user to the second user,
t he syst emi9.mad sydkn g claima ® Bivhick faid3yasdstéautharise theeamindisiagjofdét@nit hifion dRERSI NQ
devi ce reg ' ' L i : regardi ng the request,
t he sensi ng&ﬁ%\g%%&gg;ﬁg#ﬁ%%gﬁ a?%zéngéf#ﬁsss% identity of the first
user af@l 5 sensing the data regarding the request using at |east sone of
the coded data, the conputer system being configured to record, in the
conput er sy&tTbersystam of eltitnd g vhigh fcladssthe gengingedeticey the sqnsingy deyigs sensigg dyjopvement

el ect r oni C réHiivd to thobusihdsard @GRAcleast Ike.of tHekodedBa. Syst em of cl ai m 23 whi ch

I ncl udes the sensing device, the sensing device sensing its novenent 10
relative to the business card. 25. The system of any one of clainms 18, 21,

22 or 23 rein the recording of said aythority is effected by  recording
Che T dent 1 20 At Pl st b ool nines bghot e of 2t 8 oo s T
syst enl®f clectioniv 28! tovthe pecind ussr the bisinest sardriichudingxiofledglatm indipative f & requedt drpdtheriser | s
rej ected Unile@@@mbkdba ofeRBEbAE miif fronl RGirhs@Gd thedBdofid usdR) the shsemfiRfu@ifigled in the |i st
of authorised users. 27. The system of any one of clains 18, 21, 22 or 23
wher ei n t he conpateeputsysts fir drevidsldes fraripsensiog)dreict operaged tyl thie figtuses,dhetditefrom
transm ssi Qi sebingefise rdp@Bthdthd Fjubst dnfl RERrdirld Grotelnbrs b chbSEthing Rvikd 102566 O BhsiEE"
after a preygeiermned,. 20 neriodol (e, 28, he tehem.ol any e o
clainms_18, » BBEEF OB WhEreTn TRE® Conputar: &stem df sables Fequest to
aut hor#Ge  toeement seipsye te e byainast catd) thasensipgdevice plsp pensing dhrdpthiseapding dhe requegtpsingst t he
second USeTnleaitkdnflof the doded dAL the Edifpité Systeil Ui bnfigdredus MitsrpreYdaid ABvemddn & desphdtiagl Of
cl aim 28 el . @@E 5;] & WS . stem
of any on%f&g%té%e@%& ,‘?5’ Or%%ﬁ?ﬁ&&ﬁ%ﬁﬁ?%ﬁw&%@?ﬁgm@%@%&ﬁfﬁ%l udes
t electronic mail to the second user.

a marki ng Py

25 22. 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 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

30 business card, sensing the indicating data usiﬁg 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 nser.

23. A system for enabling a first user to obtain, using a business card of a second user, authority to transmit
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30 31. The system of any one of clains 18, 21 or 22 in which the sensing
device contains an identification neans which inparts a unique identity to

t he sensin ' and identifies it as belonging to a ' first
user. 1111%%§@¥%§§1IIIII 1T 1 11l W 01/ 22357 PCT/ A ‘@qﬁégﬁs_ 69 32.
The system of any one of clains 18, 21, 22 or 23 in which the buil ss card

Is printed on a surface of a surface-gﬁaining means and in which the

systemincludes a printer for printing the business card on demand. 33.

e 1P BB oL 4 B it o 3 e 1
3. The sy <PUrBI RGPl A e B o B0 <= SRR, 1 ho-codod
??T |a| II |S | |SUbSt ant ia‘%l)xl’nﬁ(ltei Mé&ﬁ%wﬂ:@d&a%m aligﬁiiiéj&dcengﬁﬂg &Y ﬂenti{ylo't"ihé fuktlukee C 11
and regarding the request, the sensing device containing the data regarding the identity of the first user and
5 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.

24. The system of claim 23 which includes the sensing device, the sensing device sensing its movement

10 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 anthorised users.

15 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

20  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

number of uses.

25

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.

30 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.
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32. The system of any one of clalms 18, 21, 22 or 23 in which the bu: s 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 eye.
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