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i ndi cating data being sensed by the sensing device fromfiat coded data, a
first interface disposed on a first_surface including the first coded data)
the printer including: RECTIFIED SHAERSREMPE o1) WO 001 72127 -1a

PCTI AUOO/ 00561 (&dsentdna kserpplit comppttUtyaemcupistlly (pgteasaith ghe syitn) usinge minije for fiplgine t he
sensi ng dewmfo@aion dnlh kefbbdtdsihd/dr MebeG@ inputye Tfvination. Whit shdh mrsitreriaca thip@airful, n gy rghatel bei ng
at | easd paulid in@hoh-YorthodinfoRfadol Bin@d on pB& PR BeBiel@read and more portable than information displayed

on a computer monitor, However, unlike a keyboard or mousc, a pen on paper generally lacks the ability to interact with

computer software,

SUMMARY OF INVENTION
40 According to a first aspect of the invention, there is provided a printer for printing & second interface onto a
second surface, in response to first indicating data received from a sensing device, the first indicating data being sensed by
the sensing device from first coded data, a first interface disposed on a first surface including the first coded data, the

printer including:
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generate second indicating data based on the first indicating data, the
second indicating data being at |east partially indicative of the response
data; (m send the second indicating data to a conputer system and (b) a
printing nodwoag el udi ng a panti ng mechani sm confi gur eder¢mato)ossecei ve
the response data fromthe conputer system (i1i1) generate the second
interface based at |east partially on f he response data. and RECTI FI ED
SHEET (RULE)91) an \®DmODe doaflided 12CT/ AUD0100561 2 (iii) punt the second
interface onto the sSeECONFSHS fRGLIUSK] tﬂgﬁrgthﬂlcapﬂérhtathr}gfnpimgm%]@mbei%ra?fcg{ ably,
t he second interface 'ﬂ&lHQR§M§ Ghg,coded data, wherein the printing
modul e includes a code erator configured to generate the second
coded data based“Bn %V“F§ﬁ§?m%ﬁ??“8?“?ﬁ%m?%%ﬁﬂﬁﬁémaéFé“mkﬁ?@mﬁF%@@%ley,
the resfonse data i nerutey ndispsstiharergpsottai dentity data indicative of at

| east one identity), dhehchchetitdcitye dze ngmaeseenatded With 5 a regi on of the
second i nt g aceyprhbemsid @chddad mngenehdhoenilei g configured to generate the

second coded dat g, ba§gqngqm£ﬂgm§ﬁ&ggqm$§ggQQ,|dent|ty data, the second
coded data being indicat ferred enbodi nent, the

second interface Vnc?“ﬁ%geﬁmg“Tﬁﬁ“b“#¥JL“f%%f“"mm%ﬂ g%“%n to the second
coded data) the visible information being based at |east partially on the
response data Preferably, the second coded data is also indicative of at

| east one reference point of the region. More 1 O preferably, the at |east
one reference point is determned on the basis of a coded data | ayout
Preferably, the punting nodule is configured to receive the coded data

| ayout fromthe conputer system In one enbodinent, the printer further

i ncl udes storage neans for storing a plurality of the coded data | ayouts,
the printing nodul e being configured to: 15 and receive, fromthe conputer
system |ayout selection information indicative of one of the coded data

| ayouts; use the layout selection information to select one of the stored
coded layouts for use in determning the at | east one reference point.
data. Preferably, the first indicating data includes |ocation data sensed
by the sensing device fromthe first coded ZO In one preferred formthe
first indicating data includes first region identity data sensed by the
sensing device fromthe first coded data) the first region identity data
being indicative of an identity associated with a region of the first
interface, the region being at |east partially indicative of the response
data. In another preferred form the first indicating data includes

| ocation data sensed by the sensing device fromthe first coded data) the
| ocation data being indicative of a location within the region, the

| ocation within the region being 25 at |least partially indicative of the
response data. region. Preferably, the second coded data includes at | east
one tag, each tag being indicative of the identity of the In a second
aspect, the present invention provides a systemincluding: a printer
according to the first aspect; and 30 a sensing device for sensing the
first indicating data and transmitting it to the printer.
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.Preferably, the sensing device includes a radio transmtter for
transmtting the indicating data to the printer, and the printer includes a
radio receiver for receiving the indicating data. In a preferred form the
_sensi ng deviweo/mitludes an optical sensor for sensing the F¢HAY00868Ed dat a.
In a third aspect, the present invention provides a systemincluding: 3rJ a
printer according tg the first ect of the_inve t|on a first interface

surface di sposed on™% ¥ se°§'l‘fr"1“°'fﬂ° onto fh, secopd spriege “Smﬁf SPPUE BT} ace i ncl udi ng
first coded data toPHEbydirswerd fypige inclugrs i’Bﬁ’g" qsd fateevherpim e P pestule npides g rored
first indicat daagendad epnfiegrrd t¢ segens HF Sopdpded daig paset] breat leastpa ofi e rebpopse dae. More prifgably,
printer. fir Ste@pdaeadanchdts Scokd@dgiof ilendBdae Bdicauvt et 14adi &8 Retity, e MRy bedfasPéiRd vde s

an interf as e § mt1 @le'fe‘ seEUn@ﬂHﬁ@ qheb&ﬁedﬁm%ﬂeﬁtﬁn@&ng@&lﬁ@&@ll‘o QegerJtthe geﬁﬁd 5&5 Eaﬂgz{sedgm gcts

and advant ages e rent . fromthe detail

descri ption tﬁc"f' r?gm]’ ﬁe"%&'&%ﬁfﬁdﬁé%ffk?ﬂﬂ"%%? NGS Preferr ed and ot her
enbodi ments of the PAFERET BieYR e oRR? BECHIELIN B OB RGP PBFEPid ng

exanpl e onl vy, dagjthehyisiplififormainchaing based hleast gastialyrep g rysbangg dr awi ngs, in which: Figure
1 is a schematic oOf preteriblygher sebmitcbden®haiisplsh Blicapye of aleganPletrefodipined ha egipa gereand

its onlineo pagaedR.sue bl dnbrerence pikdisQRmbirned dhiine badis HCIhALRLQA0561 Figure 2 is a

schematic view of aprLfQEbS TR Ghek &’?mi%ﬁ’is\éﬁﬁ%{]mﬂo Q&:Raqﬁegé‘deﬁgzpmyoﬁfr&ﬁﬂe%zgﬁuF}lenf‘t er a

net page page Server s Aad R MR AR Lol N SELYEL okt Sy b AT
Figure 4 is a‘ayé’b‘h@ﬁ'ﬁf“lnémﬂ?i""e‘\ﬁ“wnﬁﬂ"ﬂf°gh | evel structure of a pr| nt ed net page
and its online pagereeis fmi tcpropnter siterftilayyselechipn infprigtiqn indieptixgiokape of esefied datadayouts;
structureldf adnetpage tag; Figure 6 is a plan view showing a relationship
between a set of thge heigBu SHQM ntokhatioh @ ebie ose oflTktorkd Eda@liBou@For Vb 8\0etPinish the at
net page sensi nggeeé@reg‘ep‘;"p the formof a netpage pen; Fi gure 7 1is a

flowchart of a tag l’rgggg l.th ﬁ(r)sg: lg cgulng gta dﬂ g:gu(grg gcn l%(?l{c Iscnsm§ dcv1ccﬁ% thf flrét Céﬁlc

perspective VI ew of "a 2S56E A ensing

vi ew cone; ~ ¥ gure 9 |s a per spectl ve epr oded vi ew of t he net page pen
shown in Wgur e 8; Miogppreiored O, the fyst indidadngrdptajincluded fie les aiidengity dam senfed by tpg eepsing device
control | er f Ofront theirst@ded dugShe(fiest regivh Gloutity Baafbtiglndiedived s A lienti€) assduibtgilmitRa rdglon bfIhe irst
per SpeCti ve Vin@x\ﬂcé)tflerémmlnémmm&ﬂndﬂﬁﬁm&esﬁk%er Fi gure 12 is a secti On

through the |engt h R otht}%re@%EF& e R4 bnALoGil dé?a finchal hchiaﬁon ltarase sclg}:)ghjcr gnsn;]g%?vlcl:éo

enl arged portion I on exe

engi nes and gf hﬁlfé'“f/%‘@éﬂm' 'gesl%cé'ﬁ’b‘]a? l"—g~"'gg“l'—”| 813?"5"@?’“?’%‘ °a{°38%fhal°$%°ﬂ Wé"?"’"tbﬁ%g i nk
cartri dgefoi nk“easwﬂf‘a"aﬂ?f‘“w?ié“’ﬁ%&?“FFé‘”‘ and print engines of the netpage
printer of Figures Hriferélyghelsfond Eedgiidateindudes jaideaqy org tagepriatag trink indiaive ofita gemmotifie a
printer contrekbser for the netpage printer shown in Figures 11 and 12;

Figure 15 is a schemagelc(ﬁdQge@%p,@g@me@mﬁt,dgymt%m,gr| nt engi ne cont roI l ers
and MenjetT"' printpea smgg@(poqﬁcai;sm h the printer controller shown in
Figure 14,2~ Figure 1 bIack |ar am of the printer engine

controll e?oshown i naﬁsgﬁ‘lf‘@%%iﬁ"smh%e}fgmc e ‘f’/‘ ‘""g"mﬁ’é?"geectl ve view of a
singl e Menj et TM pri REFHY B ende e 8 ins 8g° “ﬁs"““F’(f?’ "@‘%’&‘H‘ﬁl“\% '“d‘faf‘l‘t& 3t PHeRgRier.
printer of Fi gumemintdrinciudgs ayddio repegverfar weeitigs thedndigatipgdms pect i ve vi ew of a smal |

part of an array of mipiged ibav (prsinfigiderge iluRBIatS sedsbripd feing B firsScodtd &RI | €S Of

perspective Vi ews i lylausd dsidl i gresbolifve@iRrohlies NQsemchdngOf the MemjetT'" pnnting
el ement s 58""” in 25 a Erimgr%cg'du;]g:?d the first aspect of the invention;
a first interface surface disposed on a first surface, the first interface surface including first coded data to be
sensed by a sensing device, thereby to generate first indicating data for transmission from the sensing device to the printer.
In a fourth aspect, the present invention provides an interface surface produced by a printer according to the
first aspect.
40 Further objects and advantages of the invention will be apparent from the detailed description that follows.
BRIEF DESCRIPTION OF DRAWINGS
Preferred and other embodiments of the mvention will now be described, by way of non-limiting example
only, with reference to the accompanying drawings, in which:

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



Figure 20 is a perspective view of a short segnent of a pagcwidth MenjetT"'
pnnt head; Figure 21 is a schematic view of a user class diagram Figure 22
is a schematic view of a punter class diagram Figure 23 is a schematic
view of a peW@9043R7dj agram 3~ Figure 24 is a schematic vi BAF/4F0044561
application class diagram Figure 25 is a-8chematic VI ew of a docurrent and
page descri ptig : | Se ! . a docunent
and page owner $ |QISQ§§§"§‘} ﬁg‘gg{gé%ﬂcgyég‘?é ﬁgafe?ﬂgggec A t| éng % \Rf‘ge Fra e
term nal el en@ﬁ‘f“ge§‘if8°6'f°57e'i"’iatl on class diagram Figure 28 is a schematic

vi ew of a st atfisere Blutrisypeolisgimel natpiesseryersam Piter dpistoephestefvamTev@s: Figure 29 is a
schemati c Vi eKigot 4 iga skhymad vieiv pile higl-lerteinturedf agistedhetpege 2ad 1t oofie gage @scidfoni S a
schemati c $i ewg@t 5 ida iy P&V shovitka stlc@BBRAhegRegi al i zation class diagram Figure

3l is a SChen&Ig!:rQG 1¥J p%%lgjshoamwgﬁgnlsﬂxmggn QMR (aSJ sEhamin g'g@&raﬁdrpﬁelf d QW o?a n%@ag‘% S a
schematic view L agran Figure 33 is a schematic view of a

digital ink clsmsm§damm&mmmaﬁ&péﬁf” 34 is a schematic view of a field

el enent speci §1gi"27aff‘l“(3ﬁ°h"é'l°%f§”§ i ATl “ﬁeﬁﬂl?gélg%“ﬁ‘ml s a schematic view of a
checkbox fi el disert Gisapergbectivgrietngf 2 Eipggeenandil 2jsasiated tagedningfidld-of-vigwcow of a text field
cl ass di adPamFighrt Ttk perspSiiveislodrd Sepfoexhembtpage peni siwn i0 Figge 8Si gnat ure fiel d cl ass

di agram VO HIH 162: 1 &chemmd bibck @hkFam oRBenlcshirdderiidr @VVERAd den sBdwn ﬂﬁhg&r@ Piilio;pr ocessi ng

al gori thm Fi grgwn%ﬁam m@v,ect%maﬁﬁgmidn%wet of ‘one step of the flowchart
of Figure 38; page server conmand

el enent cl ass "§a ol ‘sa"c""i‘—'l““ﬁh thﬁﬂfﬂh m"’““’?c?’f"mmﬁ B ew of a resource

descri ption clFgusiZs ag'r’ portign gf Figurg 1, spowing a spcion gf ‘ECGPPEPFéEW"E“SVFSéWgBT wheel Fsshdyy i t es
list clasd5di dgrraitys aPand rer A Qe inkgarbidasdiheirent Bles sy POf erginds pgie perpgee bringitof Bduas s
di agram Figuneand®:;is a schematic view of a subscription delivery protocol;
Figure 44 is @igsChaMBhdmiic VibRuegai oﬁpﬁh)épcﬁﬁubllenkrdfe%h&ﬁﬁnteﬁﬁo@ﬁﬁ ngllmagraﬁrﬁ Figure

45 is a Schemig.srglsyag\% ol B t;% ot dufll e | gl fn% LG me&cads 5 sl QL 60 Is
a schematic view o A g‘ fJi Ssion protoco Ei gure

view of a corn‘ﬁ‘éeéG ol ”°wPr§’r§ig“'° rotocol ; Figure 48 is a flowchart of docurrent
processi ngY; nFH“’ﬁ@fsﬁ&g"é‘a‘tﬁP‘Pchf‘@fam°flfi°Q'H‘|"ég"lf9°“F°§“ét’°‘§bh’é&‘fﬁ%'FE“‘\H ew of a set of
radi al wedges Fizakimnge mppe@vesywaolsmglﬂﬂgur’ﬁpr‘é@g Elgned, 25 GRS bxBmple] BaNctOe @mntérioNg A
and B synbol algh@e@bizon scheme; ~ 'Jr Figure 51 is a schematic view of a
first ri ng C %@\ge le§¥e§pcglve\ﬁeulopagﬁﬁ]lp&r&faﬁm?mlemjﬁk‘%ﬂn%ﬁ%ml s a schematic view

of a second rlgg %; | ocat1 on sc &ﬂe 53 is a sinple
expl oded vi ew 5 L %P 18 ip‘ﬁ?"éP"gwsl*—lf“ﬁ'ﬁ‘l"émsgfe?“gg S AP MSHETY PRINRAFBI PHE i nk
cartidge ﬁf’guf@“"sﬁ is a pair of three-quarter views of the ink cartridge;
20 Fi gure 56 iFigure0bsh pagsgeeriyenden fofrshoy egrpvnt@f a pagevgdtrgdmie™ pakthelst adder ; Fi gures 57a
and 57b are | &gt Ahs 2hshad ARG 1 usdbiBadagra@Ct i ons t hrough the ink cartridge;
Figure 58 is %xg{fréﬁrlfascLJH;EcEQeW?JanQElasHm%}%Of the open nedia tray; Figure 59
is afront th e gt&grchcmmmwo\% f lhe el ectrical systemof the printer;

Fi gure 60 &% f FETSFEW of the electrical system 25 Figure
61 is a fr38nt FF‘H?’éé‘aéfﬁfﬂ‘?"féfw‘\/?“éwmé‘?“‘f‘ﬁsé"% |printer with the | ower front
cover renoved Fiew3§ise gheggtic piey ofa dspwmen| yhpagedsesiprgihclasiderdsi nder assenbly; Figure
63 i S a rear (Figwesiseerhembtie viewof lpcunént sndyegeopenshipglas dagmineel assenbly; Figure 64
IS a section FRkongh schduic Riwveld wrgindaaRiilosianckidsggaxi t hatch; Figure 65 is
a three-di m”%lgﬂer‘z%'xsayche%\(&c(ﬂiwo@{k:al.&LﬂJnIs&GﬂmHRQ&LﬁangCT/ AU00/ 00561 ~ Figure 66

Is an exp ?deq:&urcﬁlsafctxc{n?lhcvwwotfaehrépc{%ﬁ(clcmemci’zlud%igram{]gure 67 is atop

t hr ee- quar re 68 is a section through
the top part &E=t¥]é2pshempie uew of Pepelipke tﬁES@EF&“F’T‘F’d‘{PEBS PREFERRED AND OTHER
EVBODI MENTS  Ndigse 31 fya pepemeti pygw ofa hypetlipkegbiouprippsidiagdin: Si | ver br ook Research Pty Ltd)
Austral i a. 35 Figiie 2Re scpmgik aewoedoraaizodhgiaent , the invention is configured to
wor k Wit h t he ried §agendit Vol kLkkd agtlaREnsYSt em  a detail ed overvi ew of

whi ch fol kgws g JsmnaLchmn@v.anJf@ﬁuaquénnatonaagstdmswy | npl ementation wll

necessarily e + specific details and extensions
di scussed bel o'\%}"':%‘élsasc °qumv'°w°fa°h°g§°"ﬁf)19d” E”“S:t em However, the systemis

described in |F'F‘§°%éfc""ﬂ‘ﬁ‘ﬁﬂ‘f“’é’f%"‘ff&dﬂfsf‘b"g'r““éduce the need for external

ref er ence wheffienut ¥ safshempigvievef Lriserre Seldalret dpdmm: cont ext in which the preferred
enbodi ments and aspects of the present invention operate. In brief sunmery)
the preferred foam of the netpage system enploys a conputer interface in
the formof a mapped surface, that is, a physical surface which contains
references to a map of the surface nmaintained in a conputer system The nap
references can be queried by an appropriate sensing device. Dependi ng upon
the specific inplenentation, the map references may be encoded visibly or
invisibly, and defined in such a way that a | ocal query on the mapped
surface yields an unanbi guous map reference both within the nmap and anong
di fferent maps. The conputer




MO 001 72127 -5 PCTI AUO0/ 00561 system can contain information about features
on the mapped surface, and such information can be retrieved based on nap
references supplied by a sensing device used with the mapped surface. The
Jinformati on WOK218t ri eved can take the formof actions WRCEHWBPSN ¢ at ed
by the corrput er system on behal f of the operator in response to the

operator’'s int Qsta'ﬂQthM"oftaPmE hﬁméwfﬂ Ginf€atures. 5 Inits preferred form
oduct’i on of and human i nteraction with)

t he net page z_fm emre

net pages. e e ?5868?‘”81“"‘?8'5% offpedptiigs Figiyty38 f mages printed on ordinary
paper, but \A/rﬁlgem%mrs‘tbﬂ#aiwk'éWPfﬂP”é?W?W@“G@B‘“‘p‘é@é&mﬂ nformation is encoded on
each page uUSiHiggre #0ida suvknbagrlview 6f a soldeddgstyiplion Flidsydidgranvi Si bl e t o t he unai ded hunan
eye. The igk,rdiuavaahemdiid bl eiakyiihaeagaded data) can be sensed by an
optically i %J@%.Pﬁ&em%uﬁmmGSIcﬁQd]EgQamt he netpage system In the

preferred forFtEn ?3 ons . *&é{% | g<s on each page can be clicked
with the pen t8°eHue §"f""°v5w° Af'0 scrr'f’a?"l on fromthe network or to signal
preferences tRea44icrsenele veupipperink fashesdtgiti ment, text witten by hand on
a netpage is Faautc@ﬁmefheatldvywpfeéxvgh*zcedtmamiocelonverted to conmputer text in the
net page sist exigure ad it QidbridGE vie® Ao @brld@onfpiolobotd i N. 1 N ot her enbodi nent s,

si gnat ures 1 egQf #ah sAbnafk V26 bl adiisddn GayAda 0B 1 Cal |y verified, allow ng
e- comner ce tr@gﬁl,%@scl;a'ﬂeycﬁmof%octasmﬁp%wmglnxm%ggl;my zed. As illustrated in Figure

1, aprlntedn eractjve formwhich can be filled
m by the 15 Lfégé‘i“‘gdb*tsﬁ‘“ﬁﬁ 5?"8‘&“!‘%;’" UHEREBE PAPEY page, and

"el ectroni cal W‘E}m50‘%“&“%1’1?61?&“6%’1W%’é"f’\&%‘?‘l“ﬁﬁ@mpen and the netpage system
The exanpl%® sihwws! ige sthRatpyes bfa fifsigng§ @oPyyaicrillorgiorseheee: and address fiel ds and a
submi t but t onegut BAs NetREYEw SRS Eng Cald DEnaP RioGridd @kede;2 punt ed using visible
i nk, and codelqgugggl@asﬁ,plpgxblgmmwaﬁhe@ﬂgmmlr ection of tags 4 using invisible

i nk. The corr di e e Lon 5, stored on the netpage network,
describes th Fﬁupg‘n 109% ement sing 't he netpage. In particular it

descri bes_the ‘%“Vﬁsé”e{’ﬁ‘b" BEsPrE vieRef Bt t9%fe) of each interactive el ement
(i.e. texq0 fiBgug o2 hsesavagnnvigwpl t gl ipkbladderappl e) ) to al | ow the net page system
to correctly FguteeAT{ndATd dreriqoent and/lprgividingbsegiionts gl the ifyatridgggbm t button 6, for
exanpl e) has Bguzee: mnuhi-ghh-0aibeRpRAGAI L, t he spatial extent of the

cor respondi ngmareaﬂmfgmﬁ.mﬁ&ewmlnufsﬁe .@&@ﬁisy;téa)ol:dmg,u,ﬁee 2, the netpage pen 101) a

preferred form res%‘s"aﬂcaﬁpree qummevvrpmeerllmlflalqyustr es nd 9 and described in nore
1 W't h printer 601, an

det ai | be%% unc ge

I nt er net - £dnnBeESHs HRmHEE f‘f@‘“%l"ffﬁﬁ“ﬁﬁ&'@"’f‘b‘?‘“hﬁ&'ﬁ’é" BFPFEEBE nobi |l e use. The
pen is wrel eBgreghich sectiamthepnghtha bieder asedlyr el y with t he net page printer via a
short-range 2bgufe@tis e tridlquier vidih@ hn@tphg@epasientiyer 601, a preferred form of
which i's showAgke8s i sgtidn@Sough e bikdihg kdmelyela ekesGEdnbed in nmore detail below, is

able to deli Vﬁgurwg@mgld&g,lﬁwl B o QNinEle B, Personal i zed newspapers,

magazi nesg, ca. ur d other publications) all printed at high
qual ity a %%'"%&fd"’gwg{'w ?mm?galcfw ® a personal conputer) the netpage

printer is anF‘ﬁ’ﬁﬁT'f%f?f’d'é“\ﬂ)ﬁf"éﬁ“"d’é‘h°"ﬁgia“¥6'\” exanpl e, wall-nounted adjacent to
an ar ea wher eFiguré8 iprecigntivpughdhniop pag offfie priter. consuned, such as 30 in a user's
kitchen, near a br eakfmm&amsc)mpmouromﬁafmenememﬁnmomr.ms of departure
for the day. Kde: Rin§edr & OFB:Snaik B SidibloBRofarch @6 W@RJia. POr t abl € and mini ature

versions. 3§\Ie t pages R r(llc QL@:Qd @Lbo&uﬂ:ﬁtl ﬁxe QQLtQ& is chnﬂgﬁxgptg Wrwkﬂp ﬁ‘]e &8&? hm:'kgdh:gmputer

Ie?]'ts gl‘ g];t :J\S/g ?rfga{)nh E‘? {mgw o:[reﬁncmfe wh1c|1 II—mowljl‘ e\%lg be %pﬁrecmte gtancgtte\lfe\él té(efﬁxfnon will necessin g'

Wi th the code®me4eker eep mest bfr“f"ﬁ*%‘?f“ fiﬁéﬁ:}@“"f’"s&‘r‘fd“"g?'%‘,"dfﬁﬁﬂ‘ﬁ‘} o e fadc sysV/“i“ Jlowgver.
short-range r hdyemlisideykibeg in it inet cpyplets fognetp fedyrr tie geehfonvrstrmbreferencywhen auemptingimdeptatdnt er
601 sends t hewné dit@iiaich B prefeBedictiodundls @1 ikt ded Psegenvpagepeter ver 10 for
interpretagion. |n RRRE ARMINALEpGnt AR B YeBRo sykcREmPFILcoR RV ifkrfasd U Forf of 2

cor respondi ngg.gﬁﬁ m%g wheGs, ARRICD g,afsc!, Hen L DERULE LnceS B T LRk ﬁ;e Juya@mmﬂgmm Aohtrage

application s The appl ] cat) server, re se
which is punt 8 Rt K& BF "G ﬁg‘t ]:"’n 1Bt Q £ PP SX'S"F’ de‘"“ gﬂ' ?‘" é;rﬁ“"’n e sgc'pc
consi der abl y FBfE EghierPE F“"f‘r‘f‘a’t'ﬁé‘mﬂ?"é’f“@‘? P’é’ﬂ“‘@?‘rﬁ‘tﬂd?f r‘1’tsuc Y& A EEY n
40 conj unct i othe papRehsutidcayftidsin arpbigypue mepadfecsnde patithin theinap a1d amapg; dierent (MyEITE) cotpatere d
inkjet (MenjetTM printers. In the preferred formof this technol ogy.
relatively high-speed and high-quality printing is made nore affordable to
consuners. 1n its preferred forma netpage publication has the physical
characteristics of a traditional newsnmagazi ne, such as a set of lettersize
gl ossy pages printed in full color on both sides, bound together for easy
navi gati on and confortabl e handling. The netpage punter exploits the

growi ng availability of broadband Internet access. Cable service is

ava| I abI e W OOI 72127 6 PCT/ AUOO/ 00561 to 95% of househol ds | n the
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A net page pen can also be registered with a netpage registration server 11
and |inked to one or nore paynent ~ r'J card accounts. This allows
e-comer ce paynents to be securely authonzed using the netpage pen. The

net pagc regi @breatriion server conpares the signature captur egcinyuabessnet page
pen with a previously registered signaturg). allowing it to authenticate the
user's identity to an c-comrerce server. Qther bionetrics can al so be used
to verify i defitm oy conteinsefprmiuenpbeyf feafuisponyths manpedeurfsesrand yieh| iniqraonfeaprbe repyprer based on
scanni ng, ver indpirdekndesdur@licd by stnaivg dovixy ustiywith hemamed PEE The GpimBtion Sihs rOMtved €dn Vo the

Al though a netpAgecifk whtneke MW chethd MBueiPskeln QR béhdd 6 1S UodS relpbifde TR BheR@r's
newspaper W t fout. User esL,ﬂ&@;*gntl on, ~ it can be configured never to

del i ver un§0I|C|ted J.u l} N L “erleferlgeddftornf] é’;\honl deliyvers
penodi cal s°from sub®& IBEY 'GP d’t“h"’ef'vﬂ” “HUtHOrI2EE" Lot WER meepiop Kfhgnetpages.
respect, the et Fagsesshivtcrerhics ang jpapeg pringd T“af’%"“ﬁ‘é&‘ﬁ‘i’ rp& wieh é°"h‘El‘F rma%lmh?asm ch
i S Visible toln@amgiop isrvhcodadipn cagh pegh erink b wigcht ihwbstamikly (yoible torthg vip@ied loman@yraThe ink,
addr ess. NETPRskerSXSHelzb] 1hdkd dhi-GT ddinsedi e vp@hly 6:6fing kR rankniiued i Be Sip 5t Hdtmi S

described using a Ugifi Q&e%@?%ﬂgutk@WWnﬁMp&Léﬁ§e SRR peh ioluésl aSS
di agram cefsi g oﬁna‘g}i frn ‘ﬁ 2 S how or 8*2% g%&fe&me%?m&“ﬁ&%mé% ol em‘Pox? rmet'c,é%%(‘b% RiRPS;, and

two ki nds of

general i zat i oFfé!’?ge }E\ﬁ“‘%{‘é‘%‘g1“‘3%"?’&?“%‘&‘151"?§‘é“r‘i?‘§“°‘s‘8%“‘k’?"‘l‘i‘&‘ séS‘I“mral'é?‘”é{‘F f°5’ﬁ§’r?f ified in-

bet ween obj ecirgtherembadimepye pienatrpr 1epidst eREERIESHTE 2pqmatis¥ls yerified, aipwingg-oginpoyeg fringgeytons to

rel at es act uabeselrassizsizedand can be understood mthe followng way: if a
class is thought of aasustdaa€in Sigire 10f privdiber@EY 1@t r&pre@it a tnRALtiveGdrR §Bch caABElfiIGd :@68meA 1 S

ﬁo ?ege: 2 l: |t1 ig at l,sgri,omhy&clm@sog t@,pmttéa Bde, Bhua - aecwmgm; ymamﬁ.hmrsa@sn bgteveeﬁg? gehd F‘é’ uMe.,e,ggE Z o
| S p e
ywﬁqu?}w exampqe -‘90“’5 aoﬁeﬁu% f{;lr'F ctgn ainin, %m zﬁnd aa%ress %elaa Tan a subm:t Ibu(ft ?h {-tp

class is dra
contains a |i & gf“ﬂ‘é d?iﬂ”%i“‘(‘}d’("@é‘s%?‘“kt ﬂgﬁ%"fia“é"‘é p“'%"éffﬁr“ﬁ‘fcé‘ﬁ °'f‘?gb?ﬁs'f‘ﬁ'év'sf?5|‘f‘§ by
a honzont al | Myedreseardinegest fesstirtiontS. sporsdondis aarage pyygds dofrivesiie indindyd glemetynh the nsWPase] Inf r om
t he attri but epaticgd itlgascrives khe typzh tpaial dxteon @one)| ofi eacthigterarlig Sismegt (Begiea ffed wibit in the

fol I ow, hROeVekmpledpallod the Ripsze Hiicth 16XBiveaLy intERAEAPIOHE the RiPags 515 Qbiittuitcd B, fdr Sarfiblepiddh AS
a line joi Ni Nl MRrbASSRS mpsp&,mauaecanaspﬁa,mq?h@tg either end with the

;ns“l![ te: Ipls|kC|( t g’ IO]Ic’ld;[ ng‘{a‘lﬁusstgpé r% the nettpai§9]>e(’.|]]; ﬂ)lIl re eq;ed }ompolflwt(licl:htisxmwn m% urcs 8 mqé&?;dh 35

associ ati on i &&FptP a‘ﬁawa\/“\*‘w&% "é‘iﬂ“’W“ﬁ’W“f‘f‘%“”?‘F&??é‘“ 6&‘nﬂ ‘Te§‘°‘éi‘f“§‘6‘°dd’b‘t“Pg(5‘PPéiT”F"y
| abel | ed at efot ieee offim oF mppike pse. (Thrpenyiptiglespind gopmuniseis r=el§bdnﬁhwgpasflpars% via gghorisqmgen

di anond i B8i catielskin aggregati on association ("is-part-of'), and is drawn

at the aggregator et néﬂ:fagebrlﬂﬁr 65 Sﬁﬁénatfirﬁﬁl’“hli:mesho“ﬁmg@ﬂaﬁ Beb 13%@4d deseHBed in more detai

rel ationshi p (yelo'w%s ﬁle )o dLl§cr qgr@WQIlyQSMQenﬁle ﬂegonl.hke@ ﬁewlspg]:'erg 'm?jgzlnIcsV\QtaIGJs %&élﬁrss’ antherh an

an. ow (I n the bl%gtngsoa& tz'la‘nrtled gtgugpqutalw grl\gl'n(%)/e n%lhages h.?nhlgen fson. cor% %‘&rl 8: ne agg nm.\e/}'hlseann a
cl ass di agram 5 A

an
dupl i cat ed i s““g%c\?\ﬁmwaf‘h" '°ﬂ'53§?‘13ﬂ "8'iﬂ°$‘idﬁ°émf°ﬁ“ ki Y’h° i %/"}‘f@”‘l’f‘é'i‘ W“G‘i“%f@?dafhﬁhﬁ% ch
defines i 80 | tnapssrsihebapriesti brepkasttaple. piacst techousnfield/s rpipfeF dspaiupe fr G dg it plipsepmes in tabjetop,

NEr PAG : 9 Net pesigpe.porahieand tigardegersidat i on on whi ch a net page network is built.
They provi de a paperNefapspited s Bir goii o Echsa@fior @mifitd e leSd @ ale biipipar iR tht GMbliRA Gnd
interactive SgLMiuG gm,nte,;g@,gm,;zu? 7_ PC1' | AU0O/ 00561 A net page consi sts

of a printed page (Qr otheg “ﬂh@%c‘?ae | @p meracrt‘s"\"n 'mlé’lc edt oMol Do 1 ang
referenceg.to an onl1ne descript &SP he onl Tne page. degtr i*Pti on
is maint a?ﬁed°°ﬂ‘é‘i’"é‘?‘§t"€ﬁf'\°‘§/ml§§/“‘g ﬁlé% é@'@“b%i@“é‘ 8@?"\?@'1‘” Thfﬁ'ép“béggﬁ“dél@’s‘&‘f'?‘?j’f‘ °on

descri bes t he'gickipiewage ppgegenter 14 forinterprpitienip anppripthircymerepess. the Rige/saNd spids atcamrsponding

gr aphi cs and meragrasapphifationgdnp@er shwarmynhiepdn b fvpage ppligdtionstreniadr Thaapmitptidnveve DAY fum

I ncl udi Nng but teadbSaspokbych Is britéSon haidmdurpprideer.f | €1 dS. A net page al | ows mar ki ngs
made with a rf net ! PRGRR Rl s isinh® cé.usefaa,p@mt BBt mﬂﬁmem&a& mmgq,gcﬁﬂt and

ggggrelsztefioﬁy t cnon wﬂnq%g :womccﬁm?aleystem?lh.&ﬁggﬁaéclg \]Ir\;l?jg él&em_ﬁ ‘ﬁ Fr.mters In g%prcfeg%g
be di sti ngui sﬁ’é‘d“f “?é"é‘ﬁ‘d?%t ’b“él‘éfl—i’ biels "ﬁ%?f’ ‘ﬁ*é‘ﬂ Y PP Ep Ry {9 “P'I“EF“ i s
page m has supefred fefﬂta“ma@(?i’bé‘?a@nhaf'éﬂms‘s"l! hive§iqisicm ofja Badifigsel mewgmagegipeysudh ayagrbofirttanb e r
of net pages. Eaeglbssypedspriesd hdullicaior briveth fiag/@urd @gather fqp tasyouvigitign sed varafelelgle handiiog.pr i nt ed
tag. The tag identi frie@fpade BntetiRpldtiiBe ga@Lavmbilly of britdiberd Mhteinét acOdPEBIE Srvicidailable
thereby indirectly identifies the page description. The tag also identifies
its own position on the page. Characteristics of the tags are described in
nore detail below Tags are printed in infrared-absorptive ink on any
substrate which is infrared-reflective, such as ordinary paper.

Near -i nfrared wavel engths are invisible to the human eye but are easily
sensed by a solid-state i nage sensor with an appropriate filter. ~'rJ A
tag is sensed by an area i mage sensor in the netpage pen, and the tag data
is transmtted to the nctpagc




.systemvia the nearest netpage printer. The pen is wireless and

comuni cates with the netpage printer via a short-range radio |ink. Tags
are sufficiently small and densely arranged that the pen can reliably inage
_at | east onevdewgrzgden on a single click on the page. It i ®crmustdeat that

t he pen recogni ze the page ID and positiqQg.on every interaction with the
page, since the interaction is stateless. Tags are error-correctably
encoded t o nak¥%tohbarcholip injth|Unird Storseind prble medery anfica offrietreedyd e amest balyaly page
server mai nt avaible & 200 bfCHde. THErg@agt Mistrameise dpaite vail Slbweioinerti@ gl bul @HIAEE delivardy kidsai NQ
it to maint aiuieveBingt (W) mded, mOfephls SfendddPRlcheh Wird &g Jos;tmemwm tateﬁdngtesl n
the page des%ﬂmﬁﬁ th9ﬂmtn%l GG ol 6 I BRI e D€ HAMOIRNLP, RELHESN,

page descriptio I nst ance, rynte ge s JoWn’ I'n
B G e 4 BTh e ST 8 e PR iR AR BOYAP B A S BE PERF
whi ch pri nt edosted ongpiegle computes prsofpputcrenbled dvich Befes 4pse who requested it. 2r'J 1.2
NETPAGETAGS 1. 2. 1 TRageediabligati@omice iy on fhanempagpreabi pre @dfighrainadeliveaditqbimoputtichant b f | es
the region i I'hetWﬁhi pﬁlhcrd. Peric@{af) pdfictionsai BeliteR@auloRiaily 1 EibsoHbink h@flge ﬁrﬁ@rsmioh\lcﬂnnﬁ ke

r eg' on At ag nmyastiﬁé lﬁgneppqufbt:@sl ]Qrscfn!ﬂ@eg ﬁlbm%lﬁ Iilm ﬁ]@lle%@fortngte& abc@rdtﬁﬁ&hMuz@&ergmm;Ol e

or tot hqot ag. One 0 Anet&eﬁe pnP(er.can t.gconl re% to C;%( anyfcx)ultmbgr)g prgR; and a cncgn%orkdvaﬂt an* ﬁm@hor;'s' ng

device to provide fee 1 callv t1on as
i medi at e ar SSPEFPIRHE Y ‘hetpﬁﬁﬁ'cd\)ﬂ’pteﬁiﬂiﬂ‘t°“ (7R PR ST APRIGH (BRI YRR T RER t o
a descri pt i orollgfion df eolored gitRagy peng\ oprerpsigred) & cprb merberyof th Bmilye Thisiiriwe cach ser (oriainain e an
"active ar ea'disirEpofremn rekpert b h@tpgomBlicfn savetvy peliciiprskver. AS W I | be nore clearly
expl ai ned bel ow, i M r@pdd gl @i 4se6d répithacitERRpage r@REalonlsA@r 16 B8 firfRédMSonddd mBS Ryl
recogni zeg i Nyt Jc&&m il e woﬁme\ttalps‘ynm@lm tetmetylaatontt@tengtteq.am@ttg D heple

assists in mnmz by
t he s enS| ng pre Bt(r:atétgtsse Lfﬁng)ﬂfs%he stgnature ?a%ture% b?lhe I}etipfge pe% HlHI agrc\{lou}{y reglstercdsﬂgnaax &ﬁowl;né 1t
sufficiently ‘%’r‘fﬁ‘!“t‘““é‘h‘d‘“ﬂé‘ﬁé%'S’/“"ét‘?"ﬁ‘ﬁ’@"éﬂ“?%‘h"t’ Piegtetriesta e us ?1"‘?%1‘1‘?“2% Py¥oRage
at | east one of bpeteagepen inshydegfingdranpylsqanning. fegificd iy p similapvapbydfie netppee regigratiomgyer t ant  t hat

t he pen recogni ze tAvsudagepade Dingrvaky friai periodieals Oich )@ WiEmoping NEwEPRRACithoduseyvhtértantibl) €
page, sirge tin@n bethffRa hiveNo beBveSindli@tdGEE mail. h i@ pRfcdQdnk, &Cons OGN fRBEas fol€
region to whi stdtn@ed t,%aert@ @tomsgtrtaﬂnq\%sesaett i e Gl feh eh@mmcmq%éttﬁmto@&' on

| D encoded in nonym he page m o e page
on which the ‘th'c '”‘S‘b?g are, f’?‘l“w%‘qmw“%y BT HERTS “PhE*P,gi on to which a tag

refers can be' an arSTPEERVSEMARBHEGYBn of a page or other surface. For

exanpl e, it can coiBRadbioket mudd in the systiyeis geerrited wing abnifiehMairlag tapsuge @MENBdjagramn A

whi ch casEs t hesskie@gimQbhsilddf St dbjed ABted dpnnbcl@BYird1diyhshipk) @nditdtkREsBEkbunvEhir® hre ST BRbEest
Table 1- Tag tgt@taéocﬁloﬁlagl En'énﬂﬁitt&’s QR ascogktit)ter)eprﬁﬁtglogpkuldqf rllQQnShlp éé\chQ%cZ 2 J&thcog ag
| D16FI agSOt al ]Egmces o ﬂsses E%Q‘Q ?nﬁoqi reﬁﬁﬁ{lm& glgseg %tcgtl %ndcrs%(gd Q thc %ollg)wmg arg@‘sg lson

typically alloc enS| ty of
64 per square |§b°2“ é“ft"é ‘o°¥m°“f’p ‘?aﬁ a%”ﬁ)(ﬁ”tasg""é'a]f’ i\ﬂgﬂm %‘ Bd?s"'lﬁ af“?)se‘ °b°24
square i nches™ V%‘r@%ﬁ“‘?‘@ﬂ?ﬁ?@“%‘éﬁ’?°E5’é’""“ Petr- GoFtf fiefBus| y wi t hout i ncreasi ng
the tag 139 pr eC| Si cﬁachslassrpﬂryvnwrqsmghgbewbmﬂtttwmgnepemcmsf c@Rds afetpShe affitvaes 4@O- bi t
5 regi on 1D adiabspvfaratedifrof thd fhide ra hahzdwial lind, &8 a fisk of khk bperatiotisfof the cla®gpartlédfibe thedatibute
regions to beusupmate.tmvhnt R Lihsf &iBms whickrolbw, he@vePatkertioksae ok AGeulde 120 bits of

tag data are redund .ﬁq}s c%o?ggm%lﬂe%&?ﬂé %51@@)3"33{1‘1 E%pr{;@ m%,?d lgflc-ﬂr]ofs
1"

yi el ds 360 encoded bits ns| itl n : % each.
The (15, 5 cBdEeeifoP g e & ’ﬁb’%‘l”“& 5 TP '°'8:‘"r3‘8‘1’e‘cf Faresdetor d)
i.e. it it orentis epfongly é%'ﬁ'l‘ffo‘t’“"é‘t PR 3P4 @lsoPPuqnilly febrlleg g ejthes & ity che iy o tEach
4-bit synbol dosespomding emssedrt oper) dipmpndindicpyes tan g gréggrionasscintien|tis-pevaof ), jand istdraen ¢t tigdegrama t he
synbol s of t had@nxascad@umr ds are interleaved spatially within the tag This

ensures that a burs/t geﬁetanzgronkmanseu@t)@Ltweetalsaﬂmtz},umtngm,easepatuaaumm GHaent

bits) danages a n qttthr;u ml(ggmdsy ol s overall and a m ni mum nunber of

synbol s rq@ny on evvor AUS IMaxiirusj n? the |ikeljhood that the burst
error can'be fully %??%”é‘t “‘“’ib’?""B“PF’ﬁVg‘l"‘(‘?'é SRy P b et dophyERc al
represent at i ofishesfoutingia alt byighe maip@iagram phich tafipes it & isshown yiid prigipigsg onfy vhegsdt ixdefinede t
structures 1511 16, Metagead vari abl e data areas 18. The fixed target
structures all ow a /RS the Baiditi6on Shithia ndfigeniGorICtRABS pRAR alpperdRtiaet inddi® t ag
and infer its,lBiRendintBNsd R0aLv.Qhi-gntation relative to the sensor. The
data areas contain representations of the individual bits of the encoded
tag data. To achi eve proper tag reproduction, the tag is rendered at a
resol ution of 256x256 dots. Wen printed at 1600 20 dots per inch this
yields a tag with a dianmeter of about 4 tnmAt this resolution the tag is
designed to be surrounded by a "quiet area" of radius 16 dots. Since the
quiet area is also contributed by adjacent tags, it only adds 16 dots to
the effective dianeter of the tag. The tag includes six target structures.
A detectl on ri ng 15 aI I ows the sen5| ng deV| ce to |n|t| aIIy detect the tag.
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approxi mate planar orientation of the tag due to the yaw of the sensor. The
orientation axis is skewed to yield a unique orientation. Four perspective
targets 17 allow the sensing device to infer an accurate two-di nensional
perspecti ve WORH3318T m of the tag and hence an accurate thrR&E/Alj0300561 onal
position and onentahon of the tag relativerto the sensor. All target
structures are redundantly large to inprove their immunity to noise. $0 The
overal | tag shape i &F%¢ T‘Séir"fapfﬂfd§“g§f? ST Pece repiap) yaibly ‘&gﬂé"r‘h ERFR L, gt mal
tag packi ng offscamon of the gigk dhe bnF agagytrboantiongis mejntained persiery PYcet rietpage Roker server: Hbe page

ci rcul ar det edshcrigipn descrivgs ik Sijibld lypug andrevkeensof e pages igddiag texg prephitsG@iRAds. 10fso @aiites dgi t S
Wi thin the tagpud§dmeditoh the Aie, HACHHE bittbhs, il @uIkkS athSaputt fRIdSTR Xdipade SBowE haPargd ARe wiacCh

data bit ig r&etgesﬁnt,@gﬁpym s.mtghee iy cmctgend E&stem;yttehspat L of an area
bounded by two radi gl al |y

outer arc 516. Each V%%p Cf netpagian %d:e t?‘c same mpzﬁc t;csc rﬁtuax l[i'owcvcr to gllow fnpuétﬁatg{l (?herwwe Teéwzd dpl
and is desi gn&#s £d° f"ﬂ‘é‘t“qle‘t §ahygene (‘f“‘“@“d 1 iU PR é’F““?‘ff 87“’5%51?)“) hgs s“fféite“‘ I"'é%fst to
equal to thi sdigBuighbeivamareieeprederomerdise radi al hei ght of the wedge 510 is
al ways equal to theEeds mreitam dé prprisstapion isketsded d-alphiited A tTRe S)idRiBbs te Sinique page on

represent gl bypi@n afpedrsOdhd MekBy Qf.flreca%&mym&ep'ﬁgc 5&&)&0@-%@@%0 i&REW s bk pEJleﬂJSthc48
The 15 4-bit % &ar%ﬁ%?é?oﬁmﬂﬁmgi?cﬂbc&fmﬂ% (gm ,)é codewords are allocated to the

four concentr ri.ngs . ,k in Figure 5 in interleaved
fashi on as shown in &% WEEGEPe & r%%ré“"%r‘e Y’W’ PR RS SR dls
520 525 are aP¥PoHlEfage r"‘tve"r“ﬁ'}it‘”él"ys"t‘en"'E‘i‘t“'&‘l{ll"ﬁrb“‘ﬁf‘ RrEly esssed by msolif-Se31q iresetstREeT Yitig .
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net page system 40 1.3 DOCUVENT AND PAGE DESCRI PTIONS A preferred

enbodi ment of a document and page description class diagramis shown in
Figures 25 and 26. In the netpage system a docunent is described at three

| evel s. At the nost abstract |evel the docunent 836 has a hierarchical
structure whose term nal elenments 839 are associated with content objects
B40 such as text objects, text style objects. imge objects, etc. Once the
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t he docunent is paginated and otherwi se formatted. Formatted term nal
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are differenyobseirt hose associ ated with their correspondiptg/A1R0/00588!
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1.7.2 Forms

A form defines a coliection of related input fields used to capture a related set of inputs through a printed
netpage. A form allows a user to submit one or more parameters to an application software program running on a server.

35 A form 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 845 of the form. Each field instance has an associated value 871, whose type depends on
the type of the corresponding field element. Each field value records input through a particular printed form instance, i.e.
through one or more printed netpages. The form class diagram is shown in Figure 32.

40 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 A form becomes submitted once one
of its submission hyperlinks has been activated, unless the hyperlink has its “submit delta” attribute set. A form becomes
void when the user invokes a void form, reset form or duplicate form page command. A form expires when the time the

form has been active exceeds the form's specified lifetime. While the form is active, form input is allowed. Input through
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cartoon strip, a freelance writer’s column, a friend’s bulletin board, or the reader's own e-mail,

40 The netpage publication server supports the publication of edited news publications as well as the
aggregation of multiple news streams. By handling the aggregation and hence the formatting of news streams selected
directly by the reader, the server is able to place advertising on pages over which it otherwise has no editorial contro).

The subscriber builds a daily newspaper by selecting one or more contributing news publications, and
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demand) i35 Caftokfly PRISQRllekeRdr SREimelRd dr W Ghakeh orBbiE. N theBmb3E0 Bize of images is not
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At a global level, the reader specifies how quantities, dates, times and monetary values are localized. This
involves specifying whether units are imperial or metric, a local timezone and time format, and a local currency, and
whether the localization consist of in sity translation or annotation. These preferences are derived from the reader's

40 locality by default.

To reduce reading difficulties caused by poor eyesight, the reader optionally specifies a global preference for
a larger presentation. Both text and 1mages are scaled accordingly, and less information 1s accommodated on each page.

The language in which a news pubhcation 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
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The network account can be extended to aggregate subscription fees for
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differently, but many users' editions will share conmmon content such as
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accor di ng?} °Hmfi‘f"l Y £ Pigheszen of cTRipE *}’Bﬁlgﬁ‘“‘“ 'H‘Ef’ "BH‘L“él“‘n"é“f%l'h’d%ﬁWﬁ%’E hag B’“S’i’“"f‘r om
an | D server sigmedbyjte certifiesiq authariy shotepdlikedtwee™t o t he page server 10b

responsi bl e for thén decusetn eryiranmants.\putdif-kep orptograbhyl iEpnlytuged @t chvae digimel tsignatidsseand to
requesti Nng pagaelpathinedsecht scklidn BydlsetritReylyi@iaphiy 19 ised i@ gLodErpurpokds. $~ The second
page server sends thge B¥RES didelion, @GS Ince iPnRNE 1R RA)d EaRhlsRR of iRorfaiod §3Gech b1 ST
page server to obtain the coaesponding user ID and printer 1D 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 docunent

i nstance and page IDs 50, rettuns the newy allocated page IDs to the
application, adds the conplete docunent to its own database, and finally
sends the page descriptions to the requesting 35 punter. The hyper hnk

i nstance may include a neani ngful transaction 1D 55, in which case the

f| rst page server |ncI udes the transactl on ID i n the ‘nessage sent to the
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WO 001 72127 -32 PCT/ AU00/ 00561 5.3 HANDWRI TI NG RECOGNI TI ON PROTOCOL When a
user draws a stroke on a netpage with a netpage pen, the pen communi cates
the stroke to the nearest netpage printer. The stroke identifies the page
and a path oWOB&1ghge. The punter forwards the pen | D 61, PEWAYRRIONE i nt er
1D 62, the page 1D 50 and stroke path to-ehe page server 5 10 in the usual
vay-. The page S\%,}{,‘E% andqz%‘gver \tavrigt acupz.ﬂglgpgc S'15 l%{t lhg tg'rg?tams lhe Flzemgcgite l?u?ghe mr:]a%s ip\%ge I D

and det er ni nes P

intersects. ASEHA'NY "E'Hé”“? PPEY AT o H‘Blﬁif‘“é’F‘@Pﬁéh"E’ injthg ¢ %“ﬁfa&‘ft”‘ﬁh‘i“gl“d°°’8‘73§“°"f‘ﬁe
page server ayiphdngnerapfhenysesgi tsergt gsssiohiey tp eagypt the resysgge detacly seppiqny. by pefnitiopfean digve 35
penod of | nac#tiniily gormifdilee zone of the text field, the page server sends the
pen | D ands t hy pendigicelPrmrRbEcO®S t 0 the registration server 11 for

i nterpretation. TheEaEhﬁﬁkaﬁéme wngn%aearpxﬁorf mﬁqqe ﬁﬁﬁu ?amt NG EL 8%5%&49%9& ng

to the pen, and uses accunul n
i nterpr gt the°“§tmf’b°f?é'ém°£§““r‘|§§'ﬂv(’f epieg 'ﬁg'sf'%’%’t”m & V’idf"c ﬁrﬁsélg %%'E)Wg P’idé'&q“i”i‘i‘g""ﬁ“

strokes to tefgprintgprghepeipsgeaeyos Thesgeorddp {5 grpret and s gyegghen; iy @nmiepis first fegjsteref en te agipaks t | ng
page server The pagwhes e piner coppe Rds ntulage ntrexi forttg fitstyine plexinstallgipniecrgtfs 4 sigatutee X t
field. 5. %0 S| MIMBE&WMEh%?h@&reﬁﬂqﬁmm*key?necﬁﬁﬁtum efagé B trdudhRdmer. Bl @RRNT
whose zone t hgnsl! @KEerd it hinsi@e lpnteh Sseer il L0 B afelRbst] aR3BQepts 1l G RADE ir B ET

10 appends t he §t r Ocrix< creafes an& J&?s aschrgfngi;[ clgrrtgnmg lh§1> ?\Itcr S p%)lh thaQ(J pullallp hgnatur kC)€ andqorps I’ iod

of inactivi ty Si ghat ur I el he ‘page server sen S the
pen 1D 61 and“‘f‘?fé“"B@h’d‘i“ﬁﬁ"’”sdf‘?b&sf(es to the regl stration server 11 for
verification. |t al BerchaauestaEsnhist Pe i 24 einir raesoeptesy W it arres Wectior m
of which the stbrpmiat dlevéngfiiogtbrify piimeridamy , as well as the form 1D 56 and the
current data contenwhedh ulel@bsinges i a pifiutbnE PieStdnatrda@din the SfaytGEgsiablA Réref daifiset he

user corres poﬁﬂ&n@.ﬂg d;efbubﬁ ﬂ@ m%}{i the APIanbISESe &Q@deﬂé%m&? o,dxseam Gnm%ﬂ Qx@?‘ﬁd&.ﬂr@m s

\?Ie:’)IrTF;[ reldct ﬁleSSI rr]\tér v&rag e scrly]céls ?dtgrg_ogtg? a@lxscul;[r usgr axlildsl sngnc% by tl\c%r‘ﬁﬂishcr usin] Lh.c Eugl sher s nra% 64
G

and user | D 60T 5y ey hE™ i & “‘% '°875’61°? Saé“?af°oﬂ“§']5€&bi"ﬁ"‘ifds ‘P‘i”%f&? geliver

si gnat ur e2& eypublicgtion gy tpegifed asert Trepagearren venfits dn Bqnayrensiag tpeipppfishes’s Public iy cppieitedfragfthet he
form dat a) anghblisiet seemifsatsiord ighepaiseiondignat ure to the requesti ng page server.
'the page server ashi Hipsge rd@@rabh Givirateeps iragidad tibd@ phin@ngtaliBonSiogina thtl BRbafel @ik and
sets the asSO&Asé’artqﬁglsLQEIMe§V1§1tp§itréél§er¢dq)ﬂte'i)%en 25 The digital signature

i ncl udes the |as hedp80pe Eecherg conespondng user. This allows a single form
to capturs pl e users’ signatures. 5.5 FORM SU9M SSI ON PROTOCOL A

pref er r ed®® rrbodl rre nFRChGFPage PTG FELT] B F ALedSeBiReT BB B B WaAterer 1 rd g PeaeoRe

For m subni ssi 0the g0 @ngrss the pefrage refigptigg 195795 @413b4sqq Khe Rent 1P h priiqyaly, 1deptifiesttiepep oh ¢fie Inesags t he
protocol defimedkin Section 5.2, ~ with some formspecific additions. In
the case of a form Ryere ben Bk ikndwh @nobiyep& hdiage pikets) aklcBel pliin o BESAPRAmELS hend X pdnhe
page server 18,,,;.&.4@@@@%& @aafmh.mquz;ky th&ocm. Rbi rdnfGr ke Qi bl;.?,é@ mm&he

current dada
Flu6‘| dS) t hen ?nh lslcre(} ey regul héexchgné? sicsfruon keys enF]ver lhe n(l)ransr%!s Q?xla!a x{k){o tl?e p?l}}]er FFI%I Smkl D

es ea
65 associ at ed ¥ ‘F’Hé"“ﬂ'&”’l’é‘?’ BREAEAY el 'ﬂ?"f‘%’“sgi" ﬁ?ﬁ"ﬁ‘l“é‘" ﬁcéwobt ai ning the
correspondi ng cer t i fPepEIes 2 fesigkey fP&veR egiesit naps: |"t9?’fed§él"\'/‘@rmﬂ“"3’5’ sregn session key
COWMM SSI ON PANNEeN berRREVEODBed By oy 10f Bath hazck lesyibo Anteranze arecitpfoGerimkeys and will feeptrye nt
protocol is SRGkey oA akerist@dddny-wded basid iMme@$Banye- CONMET Ce envi ronnent, fees and

commi ssi ogg may be Wf?c){%ll. SombsWRIR .@@e@pmn&peﬂéaema m@,\atsa.eec wﬂcmer a,eymmlehcﬁ AT=igprely

click- througha dont p%vaég:c te:r%hena{};I nnterdetcmuneswmrnl st setptoknow%h n smg esf§r| ons
on conmi ssi onS Ay also be abl e the %Pﬁ &

fromt er provider
the printer. H‘é"e‘r’?ffb‘iéer%"ﬁl?“‘gé‘wé’ﬂ whp pregsgerefl (0 “ﬁg‘él’,f""f' 1 R ‘Sél‘”f“é?é‘“‘B"r“‘e pen "“‘
conmi SSi on cr €ogk't thényitdntpatesithe automatiy pap regispriop Rgediing) i the prigtst igpeh peam @gknqwthe gen, thepit egtsent )

t o the sour cewiapp b ©dhdrGrungd honeh isipred Fchaging a@p. atplithl imsinigiriaes thexeptirafian paatedulre
source appbicati on Rpra@biieis bl 1b, AhetpbhCcodith b Sdcret XEYQNAWGAGR key! Fhe kiyRehdr@ kgL also
application r s&md\{,ﬁﬁe na.t;ga ,Jg,mm L&vglamxbggy @rﬁ:tof ,Lm&a.c&.& QJ;DI.& stusm e R e ,;L% avhen

the hyperlinkg | act atlm fesgr Qn

(

t ar get appl i o a t I thc r?nnter ang 3 fnnler smj(s {he %e?_le OS Oe l??t%%e reglstrafun seévero ne E‘rver g/enea;tes a sessu%n kege nds
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



WO 00/ 72127 -33 PCT/ AUO0/ 00561 the application provider credit to the

ongi nal page server together with the hyperlink request 1D. The page server
uses the hyperlink request IDto identify the source application, and sends
the credit OMOOY72He rel evant registration server 11 togethA‘W’/Pﬁﬂ he
source application ID 64, its own server-28D 53, and the hyperl i nk request
lpII’DOVITng r ggla?:%:n%n%g e%gc?%!g s%/Sfeu!n koiy loqg.l %1,[ : %[:I)Qrg Séo?eolﬁerseesgtgg{} mltelnn ly erBceJ bg%::[ %QQ ID.. if the
appl i cation provi déf*Hdels p‘f“d*‘“d?“ﬁ’d‘i“i’e YRE" Bf '?e?lt‘%sf'a“ﬁ‘rpé‘\ﬂ“ﬂié‘i"y a feyf P“é&"ﬂ&*é”‘t‘ fe
printer provisen kg rapeitted by heroipfer or i gi nal page server together with the
hyper|ink request Wb aph@oudpgegsad\peris frgagistrae R pplatitinke wmaqueBiked kd §s6. A
identify Bhe Rakask jundiiea $@RSy JIRY 6 bAEH 10Rduedt ha EilNE nekpde G¥rARU perl 1 Fikaidn s 1N

server t Oget h lster\MieLv QSCIIIMICP@A n@\L &E [ Lulamau-ﬂl]ghnrccgg (§£d£ ﬁ"tE\ll &Q t0§.ﬂee§( g USC? r edl t S t he

correspondlng punter provi e source I'cation provider
i s optionally notifi&d"st s°°t’°h'8y ta'ﬂeéﬂtnlp‘fb§} %’fmt”ﬁ?—?" pegisg & %g?ﬁ%'ﬁt“fcdﬂ‘“‘ﬁ'f“é\‘}thﬂer
and 1 ~ the pwminter provider of the identity of the source application
provi der. 6. IMETPASEuRENCBESER|I PTI ON PEN MECHANI CS Refermg to Figures 8 and
9, the pean, gener ahheyheph@sSsy@Ralppdts Y defivedy OF L6 QociidhBdudhlas dddels, and BEpbrld ABSneBage
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seni -t r anspar ent c&‘)‘e?"‘“’f*ﬂ?’?‘ prigting é’&‘iﬁﬁ‘ Iésd“ P Py dﬁ’ﬁ‘pf%’i"t“e*"‘é*ﬁ‘ﬂ Yaéﬁ‘“’bf regiopf the
housi ng 102. pah8ackigpask pagegepntinmindr-imaee yptermasi rreeprsihieh coindide wisn prigtefdThe dithdr pptieesaised r om
sem t r andpar erddd aatver dagd’ whteimak rephs ateGles@ied Bl p@dicd 1@ gt Se@ance tetfectvwih@Whe trdgiens 3k sitwss  Of
t he LED nountg@gheydclidddaBy bdig Moudphdpanei@ee. The cover |07 includes a nain part

109 whi ch substant 'Tﬁ?e' el’fe\ét S QUDESmEDE & A6 ndh Q}gblp\frhent]a%nﬂpéﬁﬁ 'oﬂQ.de]nQ e ;ﬁélgmc?sl ‘s

proj ecting port q] mledgn rotects back fromthe main pan 109 an
within a corr&spdnarfy Y ™8% med in the walls 103 of the O housi ng
102. A radio ant enﬁ%“ﬂsf“’ie Eocy R FRIERY PsRie Fripe it By epagrerRY AEFI9RIER derodhad 1 Jegion
wi t hin t R hddgiorsghis G@nds Seopyingnetriageeng depagk 2 Bureghptoropiern d i ng an aperture 113A on
the cover 107 are a&tiradgeehtsta® ypi@lygend@tedtas P bidicongnerck upis@®es. Thiykan theR®te indida Ge
correspondi n QseSsphddd¥agh bﬁﬁmaplurea-\ﬁten W v€er fagRteRl bidRAE: iRbrREiS whh Jhélnelipaﬁe rEgﬁmM@Q\le:.e to
enabl e ink C%&&Ab@uﬂ%a&@:@ acerrent Al so rmunt ed within the cover 107 is a
tri-color status LER E‘ xt 3 hThe antenal

nmounted on the fle ﬁ@gseiidf" Tﬁ’cm 11l W"Ef?bt P EBP s tey °&t°“’tbP'15q"f58‘f§ ity

t he pen 91 o ipyroealay- Thepiapn P f i &Fu doqumept is oplyvalid forrelifimeof the doogsm read seeurp ot h
as a nornmal nententriBs arerpkocprd mongeprdzuasly & preomt- thrl iplcdigtigy bg bapbriygistic Argers. | lsecpedpeument
cartridge 11Kenfikalidd péiclh vk hBei@dvid bSH-i lfeekBack Bveniticdibh Sy, dlSppak Bisylpdidt-oBgr&entalnint ed
si de by side g thiviindadrg. housing 102. Either the ink cartridge ni b 119 or

the stylus nib 121 4 Qpnm,mtgatwg.ntr%\t@t dphttgramgftecgpﬁ@cmqf ,,mg %,Q%E”Et al

end piecgnllA ation ective s 123
ond 12a° 20 Bl PRE D R rre il D PR s SR |
A rotatabl e @R¥HiehHrYw vy Feroyrly wagrayigngrdedy H‘St"l‘llé‘°‘;5'é‘ﬁ'yt"tﬂﬂ"°1‘{f53°f"‘ﬁ operation and
arranged to r3dt at e NomBereimipth The ~ cam barrel 125 includes a cam 126 in the
formof a slot w thite nbtpge sysiin] r@melsutiBittedty uiedd @ @BBRdIaiENYRS formORRAIeEs@ldlafd WesisGnul 27

and 128 pr ot e‘aﬁﬁdemﬂ nItJa{ng§Je1jv§sel[ is tpéréﬁﬁekxﬁpo;lglgfoﬂ&glemgx&n&e dmvérshi n t he cam sl ot

126. On rg@atation of; the ca ark Dyt €5 Bkt bl oc
relative 1‘;[30 each otEhechtcop %IFOJ ect °e“| ther the pe en mnsf o 1§°ds°lm§ctss efor%"rz’r%ayciZl

out through t'H&4®%t e 122 in the netal end pi ece | 14. 'lhe pen 101 has

t hree states %f op&EHEETRPUFCOMBEACENAE ng t he top 105 through 90 steps, the
three states 4arc: 3gcureRisdmresic TRAGSAemOB(SERL out; | nk cartridge 118 nib 119
out; and Neither i ke noimbdsysicd @ te scbe hictonid Fehssdk (SEAD Systend 2 dnblS¥ itslp@hedd iyllemd. 881, OUL .
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and RF receiver, and a controller chip 134 for controlling operation of the
pen 10l. An optics block 135 (forrt>ed from noul ded cl ear plastics) sits
wi thin the cover 107 and projects an infrared beamonto the surface and
receives imges onto the image sensor i 32. Power supply wires |36 connect
the conponents on the second flex PCB 129 to battery contacts 137 which are
nmount ed WO 001 72127 PCTI AU00O/ 00561 within the cam barrel 12S. A ternti nal
138 connects to the battery contacts 137 and the cam barrel 125. A three
voIt rechargeabl e battery 139 SItS W|th| n the cam barrel 125 i n contact
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for secunty and packaged for efficient transm ssion) to the conputing
system When the pen is in range of a receiver) the digital ink data is
transmtted as it is forned. When the pen 10l noves out of range, digital
ink data is WaP¥BIEd within the pen 101 (the pen 101 ci r cRIAVRAEFludes a
buffer arranged to 20 store digital ink cﬁt—a for approximtely 12 m nut es
g]:)nz Pgl ngir’] glﬁ)x;[ Ih?n?ségr@ thexr rrgrslgeme gnage s#na}:glﬁ:qceys secur dm ]EhFua CQ%&EE;”%%@ tlf'g' tﬁ&?l{ltﬁl enrocess LhefOl
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of the contredevar chip 134. Figure 10 al so shows representations of the RF
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the control | & chi PRIMENE| ash menory 147 and a 512 KB DRAM 148 are al so
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anal og si gnalnSET mymetthasafugrsce sensor photodi ode 144 to a digital signal. An
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15 4) i mage éc l?] Satbo? proccs 1s lalrt!l Tg}ﬂe res_fxlfug gﬁvatc sx naturc kcﬁ.ﬂ% cc%%z(:itc gri ﬁi{% bfﬁ ar e
integrated i g P%”f“ﬁ‘g'f‘@ "lf“é’l’i‘["i"d‘l P porepcee ¢ Nf&?gﬁﬁg‘ﬁ?‘°‘bﬁ?ﬁ56‘l‘f'éghf“§’"’(“‘ﬁl‘! o PY t
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Mat sushi t a Eb@s i e Grirted boplptlyalads R, the 2RI SMARS GE pel @l a1 vRARR! darP )6 uletné\lﬁw a, K
T Nobusada. Ngl%%? ERM afhe vagﬁaeygé}vmtmca‘”ﬂ rcMcQg ﬁ‘xle( llser xdcﬁblﬁg @%EQ#IDlena(ﬁom lllc;nron4o
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moni t or st hevd QRKRdSH BSQkes iRdheth AR A dny AaehaVBK Rgr &bptnds BENOINBTf DskiBliread, 34
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with a bgge ghati o Qhciit Page printer. I n a further enbodi nent, the pen
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This includes a main CPU with two 32MB DRAMS, flash nenory, IEEE ~ 5 1394
interface chip, six notor controllers, various sensor connectors, interface
rmdul e PCB edge connect or, power managerrent mer naI/ext er naI data

g — - ——— o ~ N - o . o " o, s M

Ssu
1sts 9\6 l’lffeline is Rown as :t ashgy 1ic P\F_xl'm% t‘lc tlmc an ent uy 1s ﬁnvc tthfeane rs sho p cg T ]gne

(')
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The radio transceiver 753 mmunicates in the unlicensed 900MHz band normally used by cordless

25 telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band, and uses frequency
hopping and collision detection to provide interference-free communication.

The printer controller optionally incorporates an Infrared Data Association (IrDA) interface for receiving data
“squirted” from devices such as netpage cameras. In an altenative embodiment, the printer uses the IrDA interface for
short-range communication with suitably configured netpage pens

30 744 RASTERIZATION AND PRINTING

As shown in Figure 52, once the main processor 750 has received and venfied (at 550) the document's page
layouts and page objects into memory 657 (at 551), it runs the appropriate RIP software on the DSPs 757.

The DSPs 757 rasterize (at 552) each page description and compress (at 553) the rasterized page image. The
main processor stores each compressed page image in memory 657 (at 554). The simplest way to load-balance multiple

35  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
rastenzing short documents.

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.

40 The infrared (IR) layer of the printed page contains coded netpage tags at a density of about six per nch.
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 1mage.

The main processor 750 passes back-to-back page images to the duplexed print engine controllers 760, Each
pnnt engine controller 760 stores the compressed page image in its local memory 769, and starts the page expansion and
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a printer according to any one of claims 1 to 3, S to 11, 15 or 16; and

a sensing device for sensing the first indicating data and transmitting it to the printer.
76. A system according to claim 75, wherein the sensing device includes a radio transmitter for
transmutting the indicating data to the printer, and the printer includes a radio receiver for receiving the indicating data.
40 77. A system according to claim 75, wherein the sensing device includes an optical sensor for sensing the
first coded data.
78. A system including:
a printer according to any one of claims 1 t0 3, 5to 11, 15 or 16; and

a first interface surface disposed on a first surface, the first interface surface including first coded data to be sensed by a
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sensing device, thereby to generate first indicating data for transmission from the sensing device to the printer.

79. An 1nterface surface produced by a printer according to any one of claims 1 to 3, 5to 11, 15 or 16.
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