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According to a first aspect of the invention, there is provide& a printer for printing a 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: )

@ an input module configured to:



(ii) generate second indicating data based on the
first indicating data, the second indicating data
being at |east partially indicative of the response
data; (iii) send the second indicating data to a
conmputer system and (b) a printing nodule, including
a printing mechanism configured to. (i) receive the
response data fromthe conputer system (ii) generate
the second interface based at-s$east partially on the
response data; and (iii) print the second interface
onto the second surface using the printing nechani sm
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region. In a second aspect, the present invention
provides a systemincluding: a printer according to
the first aspect; and a sensing device for sensing the
first indicating data and transmtting it to the
printer. 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 indueating data. In a
preferred form the sensing device includes an opti cal
sensor for sensing the first coded data. In a third
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Figure 5b is a plan view showi ng a rel ationship

bet %@ﬁ”ﬁswai‘f%"t%% shown in Figure 5a and a
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alternative structure of a netpage tag; Figure 6b is a-
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Figure 5b is a plan view showing a relationship between a set of the tags shown in Figure 5a and a field of

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

Figure 6b is a plan view showing a relationship between a set of the tags shown in Figure 62 and a field of

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



Figure 7 is a flowhart of a tag i mage processi ng and
decoding algorithm Figure 8 is a perspective view of
a netpage pea and its associated tag-sensing
field-of-view cone; Figure 9 is a perspective

expl oded vi ew of the netpage pen shown in Figure 8;
Figure 10 is a schematic block diagramof a pen
control ler for the netpage pen shown in Figures 8 and
9; Figure |l | is a perspectiv®e view of a wall-nounted
net page printer, Figure 12 is a section through the
Iength of the netpage printer of Figure 11; Figure 12a
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Figures 14 and 15; Figure 17 is a perspective view of
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Figure 18 I's a perspective view of a small part of an
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cycle of the Memett printing element shown in Figure
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of ampagﬁmkdmhmMEnjetn1printhead Figure 21 is a
enatlc view of a user class di agram gyre 22 1S
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is ¥ schematic view of a pen class diagram Figure 24
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Figure 25 1S a schemafic view of a document and page
des???ﬁ??ﬂﬂ‘8?%%@“8?%§W%ﬂF@“@4F|gure 26 is a schematic
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Figure 27 is a schematic view of a term nal el enment

-S peigue 17 i qweisryptivecfiey 9ba sihigle et} prinfitie gleprent, 29 @edj ing fopexample, the nctpage
scheabirguMiiew2pf a static el ement specialization

class diagram Figure 29 is a schematic view of a
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S C RRIBS0TsG p¥eheblle Ry off shofd ehefil oPe e AP printhead;

Figure 21 is a schematic view of a user class diagram;

Figure 22 is a schematic view of a printer class diagram;
Figure 23 is a schematic view of a pen class diagram;

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

Figure 25 is a schematic view of a document and page description class diagram;



Figure 33 is a schematic view of a digital ink class
diagram Figure 34 is a schematic view of a field

el enent specialization class diagram Figure 35 is a
schematic view of a checkbox field class diagram
Figure 36 is a schematic view of a text field class
diagram Figure 37 is a schematic view of a signature
field class diagram Figure 38 is a flowhart of an

i nput processing algorithm Figure 38a is a detail ed
flomchart of one step of the flowhart of Figure 38;
Figure 39 is a schematic view of a page server command
el e n j ' . ematic view
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a fo’F‘W§Ub”rth§§af‘°ovﬁwﬁ‘;‘8’fpﬁt°gﬁd§’°“pF—*fsb"éﬁg‘é“‘;ﬂ is a schematic
Vi eVl 38 LIS 041 rRAYARALPr ot ocol ; Figure 48 is a
schematic view of a set of radial wedges naking up a
Sy nfidure 33 it sehepratic vigQ ofja digil ik disedimaeic vi ew of a ring A and
B synbal,.al locatio me; Fiqure 50 is a schematic
Vi ew'g‘g B4eisafs ?herms?mre‘l"%gaﬁe egﬁeafsﬁc’%hf/aﬁ%’cﬁ %gfa“c’fcati on schene;
Fi' g Wigtre 55Js alsdheniltic S & BBk ckiiox fiéld @ @gray Second ring C and D
synbol allocation scheme; Figure 52 is a flowhart of
doc Jienio sgrdeatis skneda e field credisle printer, Figure 53 is
a si > Vi € fe ' .printer; -7- Figure
54 i%ﬁmgx“g%m%gggﬁ\%i%m%{d% ags Ink cartridge; Figure 55
i S &igpaishs a OdweHatnsf @Anpiadedsiegalgatitws of the i nk cartri dge;
Figure 56 is a three-quarter view of a single ink

bl adtf¥r** 1 YU a7 ATl S PHTRPE YEEELEl and

| ON@iglrdid is D Rhem S Gdwl 0P Yo b brQddEHAnd iR ntc K diggaht 11 dge;

Figure 58 is a front three-quarter view of the open

me d Figre 4 i ¢ scheqmytigy vigweof 3 goupeg deggripipnshas diggiamee- quart er vi ew of
t hepgl 8eh L lfilic Y3 ML i 8 RNt €7, Figure 60 is a
rear three-quarter view of the electrical system
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wal L printer with the | ower front cover renoved;
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Figure 46 is a schematic view of a form submission protocol;

Figure 47 is a schematic view of a commission payment protocol;

Figure 48 is a schematic view of a set of radial wedges making up a symbol;
Figure 49 is a schematic view of a ring A and B symbol allocation scheme;
Figure 50 is a schematic view of a first ring C and D symbol allocation scheme;
Figure 5 1 is a schematic view of a second ring C and D S)'fmbol él_location scheme;
Figure 52 is a flowchart of document processing in a netpage printer;

Figure 53 is a simple exploded view of the wallprinter;



Figure 65 is a three-dinensional view of an interface
nmodul e; Figure 66 is an expl oded view of an interface
nodul e; Figure 67 is a top three-quarter view of the
media tray; and Figure 68'is a section through the
top part of the printer. DETAI LED DESCRI PTI ON OF
PREFERRED AND OTHER EMBODI MENTS Note. Menjetnu is a
trade mark of Silverbrook Research Pty Ltd, Australi a.
In the preferred enbodi nent, the invention is
configured to work with the netpage networked conputer
system a detailed overview of which follows. It wll
be appreci ate hat .nat _every inplenmentation wll
necegtg“éessiglsfl"“% eyw°§{&7mk(§armd§§7en nost of the specific
det aFkSe 581 6paH thRRGurRNSEw bl BGHtSHadde; Del ow in relation to
the basic system However, the systemis described in
i ts Figrstss e vbrprtaessies vievonf miingleinbledierce t he need for external
ref eren ' t L o rstand the context in
whi cﬁg’t’eggaa\é?e aée?aﬁeggaq@o g’%‘l’a;rﬁeecﬂ#sgg g“ﬁhd’£ eénslf f)aét%l:‘ltg% of the

pr eSEgie 58 KRR thteOduar@P@ attiR oped dtdibal;ef summary, the
preferred formof the netpage system enploys a

c onplievesr? i afiow fregate; vigw ot cieBialiysisr ofbe Ppped sur f ace,

t hat 51,8 0 i RIWRIGAL vigH: bAEGMEGD contains references
to a map of the surface maintained in a conputer

Sy st Egwe 6T pdoitype-quetoice rite sallgiarr wiiethderer fod chvdd ema;
appropriate sensing device. Dependi ng upon the
specﬁ‘?’ﬁeéz"T“r‘?‘iﬁ?°éﬁi3‘ﬁ{‘g?‘1‘”8°ﬁ?“°‘l’bﬁ'é map references may be

€N C OEkR 63Md aSdarlitlred-qdficr 4idW6k tRelofdh Mue wiRIDss&lBEJ Ned i n such a
way that a | ocal- query on the mapped surface yields
an Uirambfiigeroinstregthbisfiegesmblpanp e it hi n t he map and
ano Lfferent paps, Th er system can contain
i nf %gltssisaﬁwgﬁ%ﬁou%ég’t%afgg&%n the mapped surface, and
S uc IFigirefs dsranmildd€d Mieve el ian ifdedfack @ddild; eved based on nap :
references suppli.-ed by a sensing device used with th

: P . :

mapp8Y° € e PRbE ey HEYPHATY Y t hus retrieved can
‘ takei&msgggummug@gu&&ggf@%@p are initiated by the

comput er 'system on behal f of the operator in response
to the operator's interaction wth the surface
f ealHTFALEP RERCFTEOY PEFRFFRREPANP RTEFREVRRPEYE syst em
I el Nes Medjett e trdd¢ ek bEilietbrookResearch Pl Lt ARslia.l Nt er act i on
wi th, netpages. These are pages of text, %’r aphi cs and
i Mg BITHCBHIB. §F AP § anEt © Bt VR cPPeRareded seppur
i Nt &yptet e dgpded\pestyiew (9f pitich follows.If Wiy epprenintefl dataptcrstdmplepeptation will
eac hecggareembiyt dll @r dvéalmornbritie kpedifis d@idIBd @idsiod ldbcyssel belolw S rildtion to the
to gatl@sy“agx.ai{m, &i&lm is &¥hbed i r&anogt%plegm\ﬁegduce ﬁmged for external
Fhex[egrl%ée \thneatt 9%?% ugc@gtgd thé:c%lugext wh‘?cg 9;% SrgmeX em%&:mg&stalndcaﬁleclts)éf the

Irra%‘lfs{]ugf pen and transmtted to the netpage system
Sub "EEUSHEr t han paper may be used The encoded

! n]{ meumgy, ihnpw{fe!aed m%{( @JnetgagL sys@mgg&y]grs%pu@maﬂce mt the form of a
in r I Ve, | infrared._sensitive..
opt VST o8l EEL RIS LB Bl Aol A a2 B Bt
VaVEPRKGTHE THERP FEIfe St bhPercbp 81 My PratTiraflaee Dortiiap veon the
t hawecifipimplengitatioathpaiap ryforenyey maybp tneqdrdayisibly er iivisibly, @ndidefined in such a way
MagRei oGl quitké tR RppSaRaly&ids dn Rnshbigio Rl Rfekredboth G4 the map and
act i¥e atial ARSTHE R odRY B8 choUriin HRorBRG b RAD BireLed he Rped surface,
cl 1.eked WLD, LOS. Pen. 0. Lequest oo BEALIRL LoD, LEOMA NG o
netWor'k "OF 10 8 gnal prefefences 10 a net Work server.

| n =5pped wiftfso die infpatont s etighpd ot B ti5yform 195 pREPRD Tich o dnftipfetip the
I S cemrteysrettm a@ behdlfypf the@peragrin wseuse Withd org@trsdnteragtidn with thewnfrpa fta@es.
text- in the netpage system allowing forns to be
filled in. In other enbodi nents, signatures recorded.
on a netpage are autonmatically verified, allow ng
e-conmer ce transactions to be securely authorized.




As illustrated in Figure 1, a printed netpage | can
represent a interactive formwhich can be filled in by
the user both physically, on the printed page, and
"el ectronically", via conmunication between the pen
and the netpage system The exanple shows a "Request"
f.orm contai ni ng nane and address fields and a subm t
button- The netpage consists of graphic data 2 printed
using visible ink, and coded data 3 printed as a
collection of tags 4 using invisible ink The
correspondi ng page description 5, stored on the

(o, PBAE G B soflEOGER of i t) 8 Blon SHEUER LS, Ol

t he netpa ar it

spat i'§ %g‘@ ﬁftte"t %ﬁé‘)a“dd‘fag"s ZE U il ﬂ’t“’é"tpa‘if‘t ?“tl@‘“él” pfateractive web
(i . epass éa(trm@?neﬁ egicodsgl ontyerh pagqmsipgrinkt which ie subsppiklly Jnvisibloto thé tn@igd human
t he aetTRaAgoGys bifd ferbty the el @G chnybe sehséllbPdn Qfm@atly Jnfkﬁyﬁn 34l Bansmitted

t he {3% Q%gé% sstxJ;| %ub&HQJUm t!QxPE Lepﬁay%e us];l.o {'he mfonhaiuon th% [ﬁeferred

zone { \wWhich corresponds to exten

corr é%f)db“ﬁ i Ay G Reave gk g o PF”E@P?‘%’("%‘B“"F“ oo ] Pegpseg- If desired
t he tHst yadsesthipety bg @td or genging ¢efhoigyeseatherf tyn opticaf seasing; odv altegaative is to use
Shovgiet: idd L1605 8 and 9 and described in nore-detail
bel ow, works in conjunction with a netpage printer

601, 12 B PG e ot SYiPRS atd dtpertivhy qurstch prge bl clicidciih faypen to request
h o neinferm4tipy froe theetworb byitd sgnalige@rences Id paetp@ifserveg InAhde@bodiBit, @M Gritten by
C ONTHAM lo£AHbtRFe iSe@tbrhbtidltyYecobhiledand dBertcd £0Ba&€te:@ﬁ 'Lth‘e@fgc Qﬂt&% Mowing

S horfgrmsr @@Qﬁlaf iﬁth ahel‘ l’:nﬂ&:hn%nts Ll%natgg %clr‘%@' on a t%tpage are arTuP ¥at1caﬁy verified,
conqﬁcted to the Sé? ﬁ]UfI 1ZINng Wre

i nf rared” Crans e AFRGUER=bot h aIternatlves i mt
us akis biudirited mme nebRag e@@s it esmseﬁ%m@mp foet @fcs &bl L by e
of \My b%lﬂ pl!ty?calﬁ' Q‘M‘ prmn’.d eg% elsec 1‘:3%‘ via commum nebeC [ pnefen Ian the

nor e det al rver, erlo car

or SHHERER™ i’fe’rp& 6’??81 i Z‘é"d"sh é‘tﬂ% tfa'ﬁerzsmerfa@ gyt Bedds sad's s
cat aiterg 3he upipeescoprgiped srpbfrdiato? brnted priv Visidaink, @dgodedidala 3 printed as a
pri pdli@thn alttagiH ugfhe igrislk ink Yhoa@reshddtin pRE debokiion FotoPA GBI netpage network,
Unl bdéivetinddmiivRQibRnent QR Wdide. In faliitar J@Jcrﬁazgﬁ typ athBa@:ﬁ exlenﬁ (284 of
ap p%ﬂﬁ&ﬁuv@@é&ﬁ (1% q&t }\%E’or Jut%n % e)gagple to %w lhe tr;!:gage sylngm to correctly

adj acent n ng

con lsl’ltﬁ%t dnput eﬁqu%e ﬁsugmtagugr&, fgr eml% haéahzoneﬁ &E{?“ cgrwponds to the spatial
breﬁﬁ#&??“?ﬁﬁ@%ﬂgﬁﬁwﬁear the househol d's point of
depﬂ!&&'&%@d-ﬁ? 2ht§eng$% ¢ ped fo1, 3 é@m&&’m o3 whilh i B0 etl‘%ﬁ'&s8and9and

por nlnla ure. versi ons.
pri %t“é BfoF H°é"i"rb°l O BFOURET it PeBrEe &G Yy ewt“?teﬂwm
easrErtss wplignse fe'fhmﬁfa?f@"ﬁ onfpopilq use[ e fed Weirdleps@algonzpppicates securely with the
I Ntrevaahity vik ashopfrangifadib ik @MfAGrdd thepetlBg ibé tifnecdbto B WP uliliing wires
Fi' (B inhfidred trhob}uteh) QARG MERivdBihic el aCt s Wi th the coded
data on a printed netpage 1 and -g- communicates, via
a STotePase rapiey €01 r2etfered Format witich istshpem in Figusss B¢ 13@ deseribed in more detail
ne tbglewg @ afpnd deltve periodidaly opdaidéta®ly pereklized RRGHPerd, Bifyazines, catalogs, brochures
| Ntaff et pltsicksDark Jaaedraet@tam; 2RI RAY etpsgeg@m&e.wé.%m $holed rme
I ntn&;a&r %te@%lagapphance W %rtloragxa?n lCI raEun-“?KEda t lZO at.nhe 8
server sen correspon I ng NBSsage ACTOR"
coMBUTEYFdoTY PRt i hty B R é?’pi‘at’@"@‘faﬁﬁ%? Moty Ff’“s"h"’d s
seM%#@@“W%@WMWMWM%W&%WNM@Wﬁmmmwmmda
" SRARD Bl G0t Bcllnfitt, Sk 1 BLirthe B! GoPle! B s
The net e sy 'S hde consi der ab
coﬁV@ng Wﬁ“?h@“ﬁ?eferred enbodi ment by belng used
| NAs G6WA] bl Bigukel 20 he M @BhmeR GhdRE A C
systen1(NE%%) basgggfﬁijet (ﬁiﬂ?gk tM %@?&tggfgna%k
preferred formof this technol ogy, relatively
hi gh- speed and hi gh-quality printing is nmade nore
affordable to consuners. In its preferred form a
net page publication has the physical characteristics
of a traditional newsnagazine, such as a set of
| etter-size glossy pages printed in full color on both
si des, bound together for easy navigation and
confortabl e handl i ng.




The netpage printer exploits the growing availability

of broadband I nternet access. Cable service is

avail able to 95% of households in the United States,

and cabl'e nodem service of fering broadband I nternet
access is already available to 20% of these. The

net page printer can also operate with sl ower

connections, but either wth longer delivery times or

| ower inmage quality or both. lpdeed, the netpage

system can be enabl ed using existing consuner inkjet

and | aser printers, although the systemw || operate
nore slowy and will therefore be |ess acceptable

£ 1 ol v shot e i . 5 racion g » g i, s e snds e
t he PR e heilevembt prippes PigR%TYE A0 forintepretaion Iy appropriptoytirpumpiantes, the page
| N Sdrderd sengt dverespendiplissage d Splicdibieotipetr3eig e St @M deage application
hoSt @elerd$) TR appiicihi sGveER R Pbspda® TR S Fisied SR BleBfing printer.
device, such as a printer. . Netpage publication

ser v&rgetkes sptam ishpade vensifymble meve topyerickt inbeprderif cmppdimentibytbeing used in
del i weiincydi Hill highchbbad nh&we&m&mwﬂaﬂ@mhg basR @GR @@Bsjet™) printers. In the
pri nLr@{réd forE of M@h@l@% rQJ&Q&L hx%ﬁ;péeg) Qé lnél—rq%.htg E‘ln!xng g En?og more affordable to

|
autonatically to scribi i netpage printers via -
ot 1Tt EHTFTT £ ot TR DB Iy i of » i
Per swhuRazne quckas b et of lgticr-2q glosayrpegesoriited dnfidcpoles qpboth ejfesr bautdaagether for
ac C Ofagtindvigationta@ cintiatibbaldling. user profiles. A netpage
printer can be configured to support any nunmber of
pens!he 3Rtge Bgnts agloits tie eroxene praiighiitypf bppdband e ocesst Cable sgryiss dsgpilable to
pr i rfs% rfhousthpldstidthe Yrital States, @l crbiprhodempservicet offing braadbad Internet access is
net pRge spedble DAL & tdd] 1/ Ripigel iier ch 285 operfle 10 UIGRNGhoELEHE Yut either
hav Evith Io ldLheeQItﬁn&nor Qtver% 9 oﬂ:@tt:. ﬁxﬁg@ P ﬁ‘e%z;gle sygé;llecan be enabled using

assigned to.each nmber the fam|y. s all -
eac ﬁ%ﬁqggec? & R TS "ﬁ'e%g ?“éliﬂfers?'é‘fmvﬁl%%’frf"? ”ém\ﬂf‘l’&}ﬁm?ﬁﬁ‘ge&mbe
t o &STETRFHE B SBIEEPPiE f Sy 1 @fer eppbodigpspit fhe Bptpiep) pysiegeip Gogiqd on a
as S \rivatn gtrapd 3t stilf dther embpdigengicheypeasysies ishpsled/onls Sigpth clayputérloecomputer-
I es peaddisree, haaBbalpyenenber . However, as expl ai ned bel ow,
ot her nmeans may be wused to identify a user. A netpage
pen NEeerr paficepn praert 14 g e nepastRetPrk e sqnfigused frefefiner prispqualipy pabliqatops to
S er yeange PplintegnBpriddicah pebtications apndelivered sypmaticalhaly Rybmtibing @ewagh printers via
aC C pdiifthsSog and Riloastids @A prEtoctlE) PAIBHIRE pRbBAETERY e Sltcte@anBrmatted according
sec RNl RAL] zed using the netpage pen. The

net page registration server conpares the signature

C ap aytregd piiner dad e confipirprtie) @pppreay winbehof genp#né v pe@ w8 wark with any number of
I € Qetplig® frieels. InSHe Groreticd inflomenthtb) Wb hgpabe pntasa i€ 6ol RudkHdR may

U$ el{a;reﬁ c&llgtgog Bf{cskyed Leq;a@ Ezngénggmrtoc\eﬁh §<§{b¥ gfrth'e fagyh'ﬁrs allows each user to
bi oxlx’xra?ntwrnla i c? ar‘c%le%& re t%oanlélseed ubtli%tiov ge['vlerf y Iligtexont L a'ssummgA that th
version or he hat Pag e PEnE P ST Ry os Ry dssunt °
s c ATTTRPH 2 is QYo g rempptiy feaily pember. Hogpysr. fgxplained elopreothes sgs may be
r egisedtoidmtifyemerser ver . Al t hough a net page printer may
deljver periodjcals such as the norni n aper

e BECL 0L LB, Ly L 1051
t 0 HAPTUEY THirrLBE CEImmetr farRs 1hep pecurelyrputhorisd pyjng fhe poimagq pen. The
f oroptpagd regisotivn yerverasbriperesrtis: sigatuie ogliureditly She acip@ze pda withna previously registered
S U bigsativde, R ingit to ﬁm&ﬂﬁﬁtm&@e_r'afd&ﬁ@t_ﬁ MQMM Sther LiBlnetn'tH: cén also be
I @QREE Verity by AGLRA Ine Rlofald b inchdds ‘%glpa&s%mﬁngl‘v@a&a}g&smn% by
or _e-mail_account which is visible to any junk maril ar

wh&* KESRSETRE F6T ephone nunber or emmil address.

Al aatioiAk kel Mintrley BiVripbrRdical Sitthd HYhink SwiFBel Qichbhe SdedthSvediith,
Ouﬁt%z!n@cecom&l Hevi? o dg@ﬁ t}ns&':%g& J,UMI & B‘gf% tgr%,dit# 1iderllr\/e'l;shexiodicals
ability to expose their printer s? to outsi users
This may be by way of selecting outside users allowed"
too send junk mail. 1 NETPAGE SYSTEM ARCH TECTURE
Each object nodel in the systemis described using a
Uni fi ed Model i ng Language (UML) cl ass diagram A




cl ass diagram consists of a set of object classes
connected by relationships, and two ki nds of

rel ati onships are of interest here: associations and
general'i zations. An association represents sonme kind
of relationship between objects, i.e. between

i nstances of classes. A generalization relates actua
cl asses, and can be understood in the follow ng way:
if a class is thought of as thg.set of all objects of
that class, and class Ais a generalization of class
B, then Bis sinply a subset of A Each class is dramn

as a_recta Ie | abel ed e na he cl

cont PSR POpR ity Bf SBOLPe Pt P ol bt o
separ-apibieofot Umhtm‘eslbhawy lippk laaﬂﬁmh? E’e‘mtbﬁ telfphopgunumbgy oggail address.
|i st ABdmatvineth QB sstein@iaBbe @dade tvisiEle 1© bBSIS yserS@ Pl adr B bé fr@ided with the
the @btk gett@u lfrané&s) 0 YursRle ROV QR Belvy bidydsetectiy oftsdusl A too
di agr aJrs I  ow, however, operations are never
nodefEd ' aSSOC|at|on is drawn as a |ine j oi ni ng

two cl asses, optionally | abeled at either end with the
mul t 'upl | ciNewracpiSysTivhrrcmrssoBE at | on, The def aul t

nul t }Eagtl\ éb(é‘l glydellu? the, sysgm ls%gcn%%tusn a%ﬁ!d)l\'loheg%o&ﬂ%la& class diagram. A

mul t

ass oeas%&a%wrss‘s Bpiet °6Pf’éff‘ P‘ffsef i o Wﬁé*ﬂf’é*’f relgfiggehips are
i s abfipresfrtei asppriatidnyand givealizatigns.ain assdciptiopiepresqnty sopp Yid ofirdfptionship between
I Ol ecbféss, tehverw@DihsialSHONMLNY gofdralifion relitEs aGHpBulsse] s@TTBIVEunderstood in the
i ndi ﬁﬁuﬁéwama@eg{s aa@h b{QlnAS S8 bifeork &Iam(cxa;s QidRAL A is @ feneatization of
and |hs gr gwn_at b aggr egat or end of the assoclation

1m yasu etof
Rgenera‘f ation relationship ("is-a") is.drawn
as EEa&Qiads ) ki3 €a il 1B @ed MM cGhnt S HiEsS fass Vil coilbindd Vst theQiibieds BE the

te 23 cﬁag rsEEarQId ﬁm@ﬂe anQe%Q EOHOM ﬁJe %)d a% ottﬂlg gpelgt%&%f tﬂlcl’asg @ng@from the

VWhen di agra I nt o
" di agafuéi’ H‘ﬁlm baﬁ'%?"zal}m g "\/(% n&%msdv st ff o a?’ gw Vo ns m ol Vo e
a  dashefkiody lidvines lindlciathg twdtidbses] dp@nalipthbaliedht GrF c’ﬂﬂnnth Gakkiplicity of
def Itlﬁ%oc#atton. |r§e défa%lt §i %%Mnt 'An @teﬁs[c t"‘piUchgtgs a%ﬂuﬁfmmaﬁy 1t: Zero or

Iof] \dm%f ! c% assoc%Uf 1%‘0 uonall W er es arls$. t hn%lﬁﬁageyy at CIJJCI‘ end with the

papéteH4s ea'ssrtasdes °1?th t“"é?PF“at’&’é”f’ admm&la@%‘a P ET h*at%fw and is
and dramaetheawgatpee@@ms@@sonm net page consi sts of a

prl gtegralgzta%er 21 h [ Surf a eo%mow clLspesvmﬁlanaerw(m e form of

t aggé G an or'?’l'le déscription

t he 3rAG&ace ehetgag%&wﬂdbe printed on or into the
SUT (8G6 R abedf iPRGE up TR Ynuldfle diddra and Bas@wiidd - dl.paeae&s sh¥n with a

the a e OI‘ aFPYthemamglt hel;” chsdeeﬁnI HCitxss 0%91 eg}buteggnp Eereltlsdeﬁned.
page e on I ne pagegmé’escrl p%s mal n éf

persistently by a netpage page server The page
des#ti pt iNgTPagkescri bes the visible | ayout and content

of {h%s esmg%mdguomn uﬂéhragegag%ytmgsrbaﬁm&ao@@si@e% inferkace to

al so de ut el ements on the page,
i ncPoaT g'ﬁérﬂmf”fm}mmmvﬁgrﬁé?l inks, and input fields. The

Page néag Gondis tof OptititedPhge (tr biheLduFiad reghta) HDBBIP SagddBryith SHRECE to an online

co ”&QH;&%SL%&M pahl¢ ‘H{L 1a§§na9£l pridtel B into al. &uﬁ%@& thdd! %xa{b‘éhx B £tb-layer

(ang he, 353061 aled, BAGC. ASREh! P HShud e MR v

di f é’ﬁf *THE “page aeserpton 2 11- “BHCh et page

rrayM“ﬁ?S‘FYLPélé “"I‘H%? @fge fft"es“f Breq Jdpto mmﬁe ipBre r‘f'ci§°m9& of the

net pagedile|tanapiie pd inagps Itripdiescrivpsttta inpugclirettyya eragsaryludiay buttons,

i t ShySetifik, 3s3Gnpit Geldd EIhS pape st ripRO0S SikrdfenCridippts IR flshidd Wamponents, such as an
P QG&S aﬁa@% odefdSEs @R 10 RQGaecd Yl RlBipadll b LibliFuddEh RAGES clslon

share the sane page descri pt| on: However, to al

i nput through otherwi se identical pages to be

di sti ngui shed, each netpage is assigned a uni que page

identifier. This page ID has sufficient precision to

di stingui sh between all netpages envi saged to be used

in the environnent of use. If the environnent is

small then the precision need not be as great as where

the environment is |arge.



Each reference to the page description is encoded in a
printed tag" The tag identifies the uni que page on
which it appears, and thereby indirectly identifies

t he page description. In the preferred enbodi nents 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.jqnfrared-reflective,
such as ordinary paper. Near-infrared wavel engths are
invisible to the human eye but are easily nused by a

solig-state ing ensor with an appropriate filter. .
A ol SR P T Rt et PP At e e wi
way e eeiige tesonrpsyriapsdo by gmdrancquyly capiid aa¢prosegiedby fpoepiet YRS ar e
requir.ed. O her wayel engths mmy ed. W N
oo SuBE st S AP RIS B 5l Wl e i
an apas toj brgligyiasuishedh £35h nefppee BN T PRRYP T IEe bl BT dfrRticient
t he plabien enisgéll Meet Hlencpag envisaged: to &n 939d fnt teedentironmtnh ef use. If the
net PaGBnafM & bl then/tle BERloBhddYor WeiaderdaiOwhR s BEbunbet RRYE
printer. The pen is wireless and communicates with

t he Fretryfugges toseipagt devoringiongs eppodsdip rrintpddag fibe tpedidentifes fup yaigue papepg Yhich
ar e isaphohet, @dd@taiktly YndiBeorly|identifien Che phedB@dipyion. 18 Kb arefgedienbddiatnistie @ also
PeN Gadkicdidwn Bdatioh of HERELS. Chtkactl BB thd i} ard dBHbEMEHRbre @il Below.
single click on the page. ‘It is inportant that the

pen Tegeogritd d infhed-tbepgptiv i ovsy sl viirh igfeftguad piertigengjch as ordinary
POS | dajeOReaiifra@y/ :fvJength3 bre inAGtleitdtt hivhah Bye bl 6re PEIY @nseddy NOR-stth Brage
e o alaph i o E56 srs AR oLt GGG b vt
e cos R o pegute D vt oy bt v sproprn b s
Pagen hdlis leRRICH af Déa MRAERnsRIid Bl RPbgd 45 RREEY andlnt @Wcdadediby tht @g is
Mai L AL B wfhepbe Wekm Srkoraflf vik! B8 heard! Riade Gobutdf BUES is oibtess and

input fields 1in the page descript.; or each print

b Rt i 8 P BB RS e Bk s i Gl of ety
des Erdgst haothe P darelighiimast 1 S4LOPRERE CveRMd Sipeifliop P Ui pAEY T is important that
net [gage rec@nis Ithe v anil pxirie; L ege Mand pobitipn pheserpipterfictiqn withpthe page, since the
enb @l stale € TRAGE:mbrdG@NE @colied to@BIG et A toldad 1 sulié damage.
the netpage printer which printed it and, if known,
t he ThEtRIErdeee reemaiipies * puejeReEsgenoq for cach prinfedynelprgy allpvdng & fpymaigpin 2
t 0 tiktigct sWOf deermgplighvaltekfor inppr Vel fnithe pred descriptio fdp@chipintef mpags:
that,  the page instance he associated wth. ejither the
ot D ibenbp it pBEEERE RREOGAL SR alptlla bl iouh e
phy Sithe grpferredcmypdingyt the pge yareqieitieriatrd wib Dby FURagRRERT D Frpredgyand.
f or if Wiawwrthd deteagqpery whovwasstad fit] Irig nptedssential @ thi\frime Glthe Fpe@ian in ifs bpic form
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The physical representation of the tag, shown in
Figure 5, includes fixed target structures 15, 16, 17
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structures allow a sensing device such as the netpage
pen to detect the




tag and infer its three-di nensional orientation

relative to the sensor The data areas contain
representations of the individual bits of the encoded
tag data. To achi eve proper tag reproduction, the tag

Is rendered at a resolution of 256X256 dots. Wen
printed at 1600 dots per inch this yields a tag with

a dianeter of about 4 mm At this resolution the tag

is designed to be surroundedby a "quiet area" of
radius 16 dots. Since the quiet area is also
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described in US Patents 5,625,412, 5, 661, 506,
5,477,012 and 5, 852,434, and PCT application

PCTI US98/ 20597, the contents of each of which are

i ncorporated herein by reference. In order to support
"single-click" interaction with a tagged region via a
sensi ng .devi ce, the sensing device nust be able to
see at least one entire tag in its field of view no
matter where in the region or_@t what orientation the
sensing device is positioned. The required di anmeter of
the field of view of the sensing device is therefore
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5051746. The tag represents sixty 4-bit Recd- Sol onon
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Fi gure 6b shows a square tiling of 16 tags and the
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square tiIing of nine tags, containing aII one bits
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1.2.6 Tag Map Decoding a tag results in a region ID, a
tag ID, and a tag-relative pen transform Before the
tag ID and the tag- relative pen |ocation can be
translated into an absolute |ocation within the tagged
region, the location of the tag wthin the region
must be known. This is given by a tag map, a function
whi ch nmaps each tag IDin a tagged region to a
corresponding |location. The tag.map class diagramis
shown in Figure 22, as part of the netpage -17-
printer class diagram A tag map reflects the schene
used to tile the surface region with tags, and this
can VaFYRE¥BPdi ng to surface type. Wien multiple
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net page system . 13 DOCUMENT AND PAGE DESCRI PTI ONS A
preferred enbodi nent of a docunent and page
description class diagramis shown in Figures 25 and
26. In the netpage system a docunment is described at
three levels. At the nost abstract |evel the docunent
836 has a hierarchical structure whose term na

el enents 839 are associated with content objects 840
such as text objects, text sty.e objects, inmage

obj ects, etc. Once the docunent is printed on a
printer wwth a particular page size and according to a
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video clip object 858, an audio clip elenment 852 with
an associ at ed




audio clip object 859, or a script elenent 853 with an
associ ated script object 860, as shown in Figure 28. A
page i nstance may have a background field 833 which is
used to record any digital ink captured on the page

whi ch does not apply to a specific input elenent In

the preferred formof the invention, a tag map 811 i s
associated with each page instance to allow tags on

the page to be translated int@.locations on the page.
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Apart fromidentity and security settings in

non-vol atil e nenory, the netpage printer need not
contain any persistent storage. As far as a user is
concerned, "the network is the conmputer". Netpages
function interactively across space and tine with the
hel p of the distributed netpage page servers 10,

i ndependently of particul ar netpage printers. The
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15.1 Menjet* Printheads The nel page system can operate
using printers nade with a wi de range of digital
printing technol ogies, including thermal inkjey

pi ezoel ectric inlcjet, |aser electrophotographic, and

ot hers. However, for w de consuner acceptance, it is
desirable that a netpage printer have the foll ow ng
characteristics: photographic quality color printing
high quality text printing high reliability
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sinple operation nearly silent printing hi gh
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currentlmm&g;g@50|ally avai | abl e printing technol ogy
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dr opon- dggmggdéw%g&d&@gpnology that incorporates
pagew dt h printheads fabricated using

m creoel eemrgieckeeni cal systens (MEMS) technol ogy.
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the silicon wafer 301,

Figures_19(a), 19(b) and 19(c) show the operating cycle of a Memjet™ printing element 300.

Figure 19(a) shows the quiescent position of the ink meniscus 316 prior to printing an ink droplet. Ink is
retained in the nozzle chamber by surface tension at the ink meniscus 316 and at the fluidic seal 305 formed
between the nozzle chamber 304 and the ink channel rim 306.

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 actuator beam
pair 308, This causes an electrical current to pass through the beam pair 308 for about one microsecond, .



el ement 300. The cross section 315 is shown w t hout

ink, to clearly showthe ink inlet 312 that passes
through the silicon wafer 301. Figuresl9(a), 19(b)

and 19(c) show the operating cycle of a MenjetTM
printing elenment 300. Figure 19(a) shows the qui escent
position of the ink nmeniscus 316 prior to printing an
ink droplet Ink is retained in the nozzle chanber by
surface tension at the ink nmenjpscus 316 and at the
fluidic seal 305 formed between the nozzle chanber
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of the netpage systemis typically a pen 101, which,
using its enbedded controller 134, is able to capture
and decode Ill position tags froma page via an i nage
sensor. The inmage sensor is a



solid-state device provided wth an appropriate filter

to permt sensing at only near-infrared wavel engt hs.

As described in nore detail below, the systemis able
to sense'when the nib is in contact with the surface,

and the pen is able to sense tags at a sufficient

rate to capture human handwiting (i.e. at 200 dpi or
greater and 100 Hz or faster). Information captured

by the pen is encrypted and wijsel essly transmtted to
the printer (or base station), the printer or base
station interpreting the data with respect to the

(known age, or, in the preferred, enmbodi nent, .
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Each netpage pen has a current sel ection 826

associated with it, allow ng the user to perform copy
and paste operations etc. The selection is

timestanped to allow the systemto discard it after a
defined tine period The «current selection describes a
region of a page instance. It consists of the nost
recent digital ink stroke captured through the pen
relative to the background area of the page. It is




once it is submtted to an application via a selection
hyperlink activation. Each pen has a current nib 824.
This is the nib last notified by the pen to the

system In the case of the default netpage pen

descri bed above, either the marking ink nib or the
non-marling stylus rob is current Each pen also has a
current nib style 825. This is the nib style | ast
associated with the pen by anzapplication, e.g. in
response to the user selecting a color froma palette.
The default nib style is the nib style associated with
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indi cation of the relative positioning of the pen
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page was recently identified in an earlier stroke,

then the printer may al ready have the address of the

rel evant page server in its cache. Each netpage

consi sts of a conpact page |ayout maintained

persistently by a netpage page server (see below). The

page | ayout refers to



obj ects such as imges, fonts and pieces of text,
typically stored el sewhere on the netpage netmork
When the page server receives the stroke fromthe pen,
it retrieves the page description to which the stroke
applies, and determ nes which el enment of the page
description the stroke intersects. It is then able to
interpret the stroke in the context of the type of
the relevant elenment A "clicklsis typically a stroke
where the distance and time between the pen down
position and the subsequent pen up position are bot h
| ess maxi num
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Digital ink captured in the background field is
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Page Server Commands

A page.server command is a command which is handled locally by the page server. It operates directly on
form, page and document instances.

A page server command 907 can be a void form command 908, a duplicate form command 909, a reset form

command 910, a get form status command 911, a duplicate page command 912, a reset page command 913, a
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of the forminstance. Since a form hyperlink instance
contains a transaction ID, the application has to be
invol ved in producing a new forminstance. A button
requesting a new forminstance is therefore typically

i npl emrented as a hyperlink.



A duplicate page conmand produces a printed copy of
the correspondi ng page instance with the background
field value preserved If the page contains a form or
is part of a form then the duplicate page conmand is
interpreted as a duplicate formcommand. A reset page
command produces a printed copy of the correspondi ng
page i nstance with the background field val ue
di scarded If the page contain®m-a formor is part of a
form then the reset page command is interpreted as a
reset formcommand A get page status command produces
a printed report t he st at. f the correspondi ng
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doctent™ Eonman duplic ates the forms in the same
wayadgrtigigprs-cat e form command does. A reset docunent
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the reset docunent command resets the forns in the
same® way UserHEE8YST®Mor m command does. A get docunent
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of the corresponding document instance, including who
pubTFERES Tt When 't was printed, for whomit was
pridt edsand brgrikehomatat us of any fornms it contains. If
t he page server command's "on sel ected" attribute is
set®, t hets R EBIENY operates on the page identified
by the pepeSdfthl ent sel ection rather than on the page
contai ning the command This allows a nmenu of page
server Gommafiitonmeibe printed. |f the target page
doesn't contain a pade server conmand el ement for the
- 30- desigha ot page server command, then the command
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appl i cation-specific handl.i by enbeddi ng t he
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execut i mig atlirecopyafpformer ver conmand. A page server
conmand el epent: s hidden if its "hidden" attribute is
set A HHJ&R"edAmand el ement does not have an i nput
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server command enbedded in a different page, if that
page server command has its "on selected" attribute
set. 1.8 STANDARD FEATURES OF NETPACEs




In the preferred form each netpage is printed wth
the netpage logo at the bottomto indicate that it is
a netpage and therefore has interactive properties.
The logo also acts as a copy button. In npst cases
"clicking" the |ogo produces a copy of the page. In
the case of a form the button produces a copy of the
entire form And in the case of a secure docunent,
such as a ticket or coupon, thie button elicits an
expl anatory note or advertising page. Tinme default

si ngl e- page copy function is handled directly by the
rel evant net age server. Speci al copy functions
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net page network "900" nunber "yell ow pages"” and speak
to a human operator. The operator can Iocate t he
detlr ed ERSEOBWERFESOMHFEFBUte it to the user's printer.
De pesisktddg o4 Rraw bil@ro Eifds didewt sodcyspilgse thag eehput;lavq mhligationg) pnd thgse that

US %uvﬂﬁxv?f sthdd€ vﬁ.ﬁale pwaéakmeneg&g&a 2x8 @i b Be fuBtiher, Toktreams are

| O 1ca
una’il éate? “hersuf' 7 ngv.lis %&?ﬁ%éé g\s/%&flﬁg ngwesra oJrgm m&slrﬁlﬁh%g lj ?p W

andoretPppd ‘W@P‘“& SEFPRRET 1S S SPRHBT S GG ET swgver ""he e
netwet dovs2eFRRSGNAlVZE DraigBiip@ATIONFRTDRI . A e g bulletin board, o
f olde@dert@wibastr i pti on, news is used as a canoni cal
publication exarrpletoHIustrte ersonal i zat |
rreéh"a’ﬁ‘P%"rfgb"FaFP“f‘Tf’é‘ sm'ﬂifébh@?f’fa %Tv%pﬁ glcaucHsasw;ll t&aggrcgauon
Of tofmultipls @eks ptrsants Ry bhoidin the eperasetion wd wcerﬁlémbaé‘p?e?f s s st
Ne\WedB PAES rEheer, e Whver islableto plint @indisiah o8 prexp ever whicl ihngherprisehasap tditorial
context is wder.

The subscriber builds a daily newspaper by selecting one or more contributing news publications, and creating
a personalized version of each. The resulting daily editions are printed and bound together into a single
newspaper. The various members of a houschold typically express their different interests and tastes by
selecting different daily publications and then customizing them. '

For each publication, the reader optionally selects specxﬁc sections. Some sections appear daily, while others

appear weekly. The daily sections available from The New York Times online, for example, include “Page
One Plus”, “National”, “International”, “Opinion”, “Business”, “Arts/Living”, “Technology”, and “Sports”.

The set of available sections is specific to a publication, as is the default subset.



In the netpage system the editorial content and the

advertising content of a news publication are

personal i zed wusing different mechani sns. The

~editorial content is personalized according to the

reader's explicitly stated and inplicitly captured

interest profile. The advertising content is

. personal i zed according to the reader's locality and
denographic. 2.1 ED TORI AL PERSONALI ZATI ON A
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reader, for exanple to provide children's and adults'

versions. The appropriate version is selected

according to the reader's age. The reader can specify

a “readi ng age"™ which takes precedence over their

bi ol ogi cal age. The articles which nmake up each

section are selected and prioritized by the editors,

and each is assigned a wuseful lifetime. By default

they are delivered to all relsvant subscribers, in

priority order, subject to space constraints in the

subscribers' editions. In sections where it is :

appropriate, the reader may optionally enable
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The personalization of the editorial content directly

af fects the advertising content, because adverti sing

is typically placed to exploit the editorial context
~Travel ads, for exanple, are nore likely to appear in

a travel section than el sewhere. The val ue of the
editorial content to an advertiser (and therefore to

the publisher) lies inits ability to attract |arge
nunbers of readers with the r-isght denographics.
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preferred formof the netpage system provi des sone

aut omat ed support for these negotiations, including

support for automated auctions of advertising space.
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preferred enbodi nent of which is shown in the class
diagramin Figure 41. 233 History List The system
preferably nmaintains a history |ist 929 on each user's
behal f, containing |inks to docunents etc. "accessed
by the user through the netpage system It is

organi zed as a date-ordered list, a preferred

enbodi ment of which is shown in the class diagramin
Figure 42. 2.4 | NTELLI GENT PAGE LAYOQOUT The net page
publication server automatically |ays out the pages of
each user's personalized publication on a

sect | .on. by- q’% tgtyge?mp@an (%L? TRoviles %Qéé? obulec? %@F Bkt Sormatting

are ¥ ?%e Or m rect ang

pl ac@@%ﬁﬂmﬁ@ TEiqpiat B‘é’l“ S @“ s privs &H W‘t"a 8 °”?:’f)‘?‘i‘f"'epﬁ°f”§e¥We eayout
adv elh¢ tbxsdbjagycofitas pnbedfied langgegsredst tp arble@wiomatydranglatin and cmbpddag fpyphenation
Wi | Gl o Vidhdhipidrafd@¥fiibd ST Ng M | es on individual pages
within the section, and the ad | ayout al gorithm

ex plApiiskags obits] egcodesTin dmagel REFPly fa e PEC é‘%é%‘r’ﬁvijeu‘?a@ﬁ°°’%°“§’t“t’”éﬁfﬁ‘i‘““ A
t 0 GAphicloR&edhddeCd MERAphic, bréfly @cdl0l Verlor Gripbics a3V ERotmptsQtvgformats
CONLENe usedTH &R, ifges Rla@Ghftd ads for roofing nateria
specifically within the publication because of a
SpeChaihyod B8l ¢onsists offr seties-df placydomees ad feraghip OFifotp dinkpdgpyilipy ebjectsThypugh
edi tuaid @ obScRmbwg BperHie afGip@ Glelds @Y deskribe! abiS€ tind witeR@Akibgibis Jhese layout

t ext, g@d
out
pr oS'&EE,

sel ection of editori al

t he | ayout

achFQ#é-Fﬂﬁ?b@@WW§“stated section size preference.

o AUGE o FRARS wBNHofSa RS Sicoil £r kidSRdidrBdith and

co
has conver ged,

Yaccor Ing to various aesthetic rules.
i ncluding the selection of ads and the

ntent, nust
to attenpt

secC
ave
var

F ag
at’Pigshs .

r tinme, allo
2.5 DOCUVMENT

Y"roﬁ‘i ZC |JI CAtElqu”bc L;‘

oveg

N Fars VeET
ng_si gnjfig
T FOMCd

br—ef fiTtie

| ai
per

ut, i

S| St ent

os‘ﬁoi CIILUUCU I
storage on the

net page 1

pri
i nflormation

mary ef flimaze ébive 0 mechan

cnar\lflr\ to-a

JREARI08 t he

CI nnl e—us
It

i nf 5Pt i o

Poi‘,‘ﬁ%lred bet weef

I\

h nultiple

The speci fi
Theg share

&mhﬂ&ﬁﬁﬁﬁllon
i nformation ¢

WhSi 51 S Of
nsi sts of

whi [Edadldwhe

4

gewlyout ref

ers, inclu

gr gphi cs,
fulll y-fort
Extlensi bl e

ApEdRdt i otfe IO U

nd niacoc.aof
LA™ ] T UWCOULULU \v A |

Ted text, pre

W Va A At .o
CAT I\ UCA

ferably rep

Styl esheet la

Extiensi bl e
pr ¢bpslak c o
t he

t hils case

Tyreol
T egi on A
I's being provid

Lol

D

QM) -3
over textf formattin '

LI L

ed by the

+. ry H
CCAT TS5 U

ect con
omatic

obj
aut

ﬁﬁmﬁknﬁﬂaedded

ranslation

l 'anguage c

D
d_enmhedde

toféddd wit

Tﬁparagraph for

matting. A

h

eng

wavel et - ba

odes ani
e

age—pt efet

conpr essed

bty—mttre
i mage fornj

ect enc
tor a

obj
Ve

gekes a 2D gr aph
hics (SVQ for

i C,

prefer

mat-Cthe

'Watermark

Zone

Pi ng set,

At .
pbly i n Scal abl e

The entire

be iterated once
to nore closely
The
, be matched on
ant day-to-day
t he docunent is
t distribution and
etwork. The
separ ati on of

r's edition and
users' editions.

t he page | ayout
the objects to

i ng i mages,

obj ect contains
resented in the
usi ng the
XSL provi des

i ndependent |y of
which in.
ayout. The text
des to enabl e
hyphenati on

i mage obj ect
JPEG 2000
A graphic

hints

ormat s



may be used for text, images and graphics. The | ayout
itself consists of a series of placed i nage and
graphi c objects, linked textflow objects through

whi ch text objects flow, hyperlinks and input fields
as descri bed above, and watermark regions., These

| ayout objects are summarized in Table 3. The | ayout
uses a conpact format suitable for efficient

di stribution and storage. TaBte 3 - netpage | ayout
obj ects Layout Attribute Format of object |inked
object |nmage Position [nmage object 1D EG 2000

G aphi c %&?&g PhisiefRdl ¢ obj ect 1D SVG extflow
one

extflow I Optional text object I D KMI XSL
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ser Perresa @V it ipeess PR TEsEpq PRRS Sas Wﬁ?s |4Q0f(% Jheprinter can therefore

¢ hawhidn escess of 100 such pages in its internal 64MB memory, allowing for temporary buffers etc. The printer
prints at a rate of one page per second. This is equivalent to 400KB or about 3Mbit of page data per second,
which is similar to the highest expected rate of page data delivery over a broadband network.

Even under abnormal circumstances, such as when the printer runs out of paper, it is likely that the user will be

able to replenish the paper supply before the printer’s 100-page internal storage capacity is exhausted.

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

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

and contents from the relevant page server.

2.7 ON-DEMAND DOCUMENTS

When a netpage document is requested on demand, it can be personalized and delivered in much the same way
as a periodical. However, since there is no shared content, delivery is made directly to the requesﬁng printer
without the use of multicast.

When a non-netpage document is requested on demand, it is not personalized, and it is delivered via a
designated netpage formatting server which reformats it as a netpage document. A netpage formatting server is



specified in the page layouts. During the nmulticasts,
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3 SECORrtY 3.1 CRYPTOGRAPHY Cryptography is used to
protect sensitive information, both in storage and in
transit, and to authenticate parties to a
transaction. There are two classes of cryptography in
wi despread use: secret-key cryptography and public-
key cryptography. The net page network uses both

cl asses of cryptography. Secret-key cryptography, also
referred to as symmetric crypwoegraphy, uses the sane
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exchange a secret session key with the server, and
then uses the secret session key to encrypt the
nessage date- A session key, by definition, can have
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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 whether they

know each other. If they don't know each other, then
the printer determ nes whether it is supposed to know
the pen. This m ght be, for exanple, because the pen
bel ongs to a user who is registered to use the

printer. If the printer is neaat to know the pen but
doesn't, then it initiates the automatic pen

regi stration procedure. If the printer isn't neant to
kn ow atg h Eac)gtg-ga\:k pta Igsecrc]; tiu} mn@bgvl’ng% %m%&lhre&ton@whﬂﬁgbm&& whel pHae & The ldither
untiF 'i e pen 'S pTach In a charging,cu at. . L CN et when
t i nemptices upe i p4d apd giem pagpy "’f“g’@"’r“%‘?gf%stafe%eﬁ‘ r'BB'Edacﬁ?n e Tn

addi thé regipnsa vieted togoibdp |ajhisved {plooking iroygh e EigPsiPins a secr et
key- exchange key. The key:exchan L . :
oo EHe AU 18 "HEP B | B SRty sreRle? e s g s
at t loprebenthe e in iy BB ™Bir i ng regi stration, the pen
tra NgI L faeol { Bouménis %Re Logiedtug& Rk fdtpage @@ﬂm&@&mm&iﬂ% @Section
transmts ﬁ]e pen D to the net page registration

ser v bt sbover s cegafs\(ReppyingEpRes RERecE aé%’?éi”ﬁ’r“key for the

pri N§Gle Q%Q,Qemp r-]cgw Yearated angh o?@&)ﬂﬂnjﬁde )fanEaEtﬁﬂBSﬂHB:yt:ﬁ théréi&@e include the
session key to the printer. It 0 o @RS; : Yietoage
of tYf&*"Ewe ‘% REReYe %ﬁ“c’:rﬁdy& o tr%m?%ebqo%%%' ‘Lsﬂr&a%mam&% e
key - weiEHgnfeer #d5eribed R fnt er stores the session key

I nt eWc?lgl ted kvﬁxda%ﬁ'g neQ)ygf, kJ&tﬁﬁR%Q chQen_tr 80 Clerify i B blicisSby [ ryBsting its
encrypted session ke e, pen,. : , Lhe
sessiEBh® peyre iy L ﬁné‘i"%l])? ,°Pai seﬁ“(ﬁeedﬁgu'amb@m{?] ﬁagﬁ)&sﬁe r’ﬁg Jén? Btlg%l, b end
Al t heswg ldoceseft FRecre ghoppted Be-oqnippAuSIYSTR PrEERS helr RFERfoR By OpPRERifR fireers: A
I egi Sdufe ddohn@i vilifi@Go0 50 kan bodatelgpedywithebpilt-in frodiacks eprverifieation yagre. fojqepport
S €5 SiaQPoik §¥reddiAR kb OGindn t he printer. Wien a
previously unregi stered pen is first registered, it is
of | Glepilst neither Wi evatempirf for g usqr's PLPPEFRIGE® LY 4 A FORYPEraplg scase. They simply
I egi fdvied iRt cbstacinto eavalsaiery [Pekve fogumr Veyificatiof. prtiotly wyng gererification
use dpélt, Q'O\ngm le\aﬂﬂiectxrw wherd ifls Jﬂ&tdpﬁgﬁﬁm&ﬁﬁ:@mﬂnupﬂd’forgédes. '
registration forns, to register a new user to which

the new pen is automatically linked, or to add a new
pen Yo afECHRY user. The pen uses secret-key

r at hie e delp@nsyipabbrincsubogned s ypldiond diabial Soms Giderepdpraprisonty
per f Qk RGEpak @l Sdeivend Wik Gerdfort ihpbisible fa@écipidutsdo réphditgMiEvery.
DOCUMENTS The net page system supports the gel,iveb[ieyf %f oo
s e.C UFremiprye RSPt Badthipugh Brsysep R dstleLin ool b B 1R P e Tor Be P!
net pegediatepr i Nt er i ncludes a facility to print

wat er mar ks, but will only do so on request from

publ i sherg Whoudofmsiet iael Y aut hori zed. The publisher -
indicates 1ts authority to print watermarks in its
certificate, which the ' i.s able to

aut Hdnt i cHFEEEFREONGE esr%glé)rgfgﬁ{)pri nting process uses an
al t enqrabaaspted istshie Secmreliqeioric Trmsacior@FD fretep 2 opa efdyrpget ystoms: SET,
I €0ins beifdovt16pe by ﬂ%mrcﬂa@wsa,mnizx;@bﬂ e@m@aggzn@ﬁw in the
mrror.- < & hEipe 6QALLaE 6285 1841 Bther payment
pri e !ogy%ewg?t neogﬁg%rsaw%%%g%gﬂ%ﬁsed% odd andg even "
pag S =S\Hat BP WEFk regi ons are designed to produce an

| Nt @ §8Y SRGREh @6tnthee: il EefhoRhody &d e GWeIdwith certificates
{ OO eL ke o M- GGk R 10RO AL R e s wi

sheet. The ect 15 sLm O A wat etk bRkl porbiate.
is ﬁ‘éf“‘\ﬁ“ﬁ’ﬁfpém%weﬁ“%lv%?fﬁﬁc?%sré%sf’%e,aodﬁe S| Ehe of thsewlmtvft

pag Gardhalsiect ajdgnercagsstoreyiigio respective Priyaiedentie ks sroussly op rels Fpr- Dure .
means.




Pages of secure docunents cannot be copied using the
built-in netpage copy nechani sm described in section
1.9 above. This extends to copying netpages on

net page- awar e phot ocopi ers. Secure docunents are
typically generated as part of e-comrerce

transactions. They can therefore include the wuser's
phot ogr aph whi ch was captured when the user registered
bi onetric information with th8-netpage registration
server, as described in Section 2. Wen presented with
a secure netpage docunent, the recipient can verify
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4.2 SET PAYMENTS In the netpage systemthe netpage

regi stration server acts as a proxy for the netpage
user (i.e. the cardholder) in SET paynent

transactions. The netpage system uses bionetrics to

aut henticate the user and authorize SET paynents.
Because the system is pen-based, the bionetric used

is the user's on-line signature, consisting of
time-varying pen position and4-pressure. A fingerprint
bi ometric can al so be used by designing a fingerprint
sensor into the pmalthough at a higher cost. The .
typgdof b Qellhé used only affects the capture of the
bi onetric, not the authorization aspects of the
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SUBM SSI ON PROTOCCL A preferred enbodi nent of a form
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5.6 COhOVUSSI ON PAYMENT PROTOCOL A preferred

enbodi nent of a comm ssion paynent protocol is shown
in Flgure 47. In an e-commerce environnen* fees and
conmi ssi ons may be payabl e from an application
provider to.a publisher on click-throughs,
transactions and sal es. Conm ssions on fees and

conmmi ssions on comi ssions may al so be payable from
the publisher to the provider4of the printer. The
hyperlink request ID 52 is used to nute a fee or
comm ssion, credit fromthe target application
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An integral binding assenbly 605 applies a strip of
gl ue al ong one edge of each printed sheet, allowing it
to adhere to the previous sheet when pressed agai nst
it This creates a final bound document 618 which can
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hundred sheets. The binding assenbly will be
considered in close detail belowwth particular
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Text resolution up to about 1200 dpi continues to
contribute to perceived text sharpness (assum ng

| owdi ffusi on paper, of course). The netpage printer
uses a contone resolution of 267 ppi (i.e. 1600 dpi /
6), and a black text and graphics resolution of 800
dpi .




73 DOCUMENT DATA FLOW Because of the pagew dth nature

of the Mem et printhead, each page nust be printed at

a constant speed to avoid creating visible artifacts.
This means that the printing speed can't be varied to
mat ch the input data rate. Docunent rastelization and
docunent printing are therefore decoupled to ensure

the printhead has a constant supply of data. A page

is never printed until it is-fully rasterized. This is
achi eved by storing a conpressed version of each
rasterized page image in nenory. This decoupling al so
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cOl Gte plidn@RHiledd fshhefdnCio toldsthe Sftwad fordbrmgd rragessdi 760paitie BEFs 757, as
but b 2GKsel RN e N il cbptto BbiRHRMRbS 87 Rb&: unk.ePT 0duced
directly using dots, the conpressed page inmage format
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| ayer 1S ered. tpage tags are rendered to a ...
oL BT UTLEURETHAPRI e P o e s Fs
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a cBJFiswie and yaigns eereing bog netyorkipgrinterfacss; If |“‘é’§‘§m°&%8?%°}‘°ég§%"ﬁ on
al g©d1bch! haBrkiveey thiieral ek idtrfice duie gied al the newrgt noprerkintfrey-
result in as high conpressjon.ratjas ¢ IO o oss
conp¥ &8 BRNT é’%{? e At &%wceﬁ%il T a Eg?d?l[e%qgi “geg b9§§aé‘
of ebaueeerensvl i anlissed HAGHpovplplpsiegigtes B (i o e
as fregicy loppivpimdstice degetoyto providp fterfetorep-figg cdmpynietien s bi - | evel

conpressi on al gorjthns such. a ‘ el £ receivin
OB PR3 Al g o QU EROIL gt
CodsigedCBm detites FHATIEPBRSTFE ™ B YT TRRERTR] Rgnter vses the IDA
Eq Uity ot shorturgpyantmuliQE@ wittskilebly cenfigyredretrage ifs- whi ch ar e
herein incorporated by cross-reference), ten-point

t exd 4 ;CONRLEsLsonihs Phn@mé @t i 0 of about 10:1, giving a
conpressed page size of 0.8MB. Once itE@?a?{;@ a.lLet El,er
S

si 748 S9ERa Figre PR TR PERFEer Tidgaedut 19 &Bf ) v -
of Hybutslagpaé obikastizgp DIBPNE7 (a1 5% 1 fuesdhs arpionriteRIB foftway I R8T 7N

al gorith on this data is.pointle j )

ot FLrear D Era SRR s (P8 i RS
i ntoyals EoReas st peeh.cpreregsest PpRF e D aemesY GTRE B4 s SPRIBLLY i belenee
C O ngphigs BEPslis frolef@ach MERyrestefizs 2 pdratet agsy Bof BPRs camyelyeyp pg kept pygpsince an
T elaaluhy Qumbd: oL RGHRS pdads chopR F¥teral REEGoROAI@NGy. ThilTeugteey only leads to
conpr ' B8P L €Xt conpression. :
Thg&fmgaﬁ tgls's coﬁ%%%lt enou%oﬁldfcg&ége storage- efficient,
an (Wagimagp regione MOk (phee iacriptioh gvasetized ioghvortanswoalptign pidexd bitmppyiich is
e X [3dSy Qprakistl o Atigible kiktlabdRu@ich fBind pareof theosinprasadbaieimage s

normal |y don't overlap; the normal worst-case p,a%e, ¢ Each
i mdbpdnfared (@) jeygr obthappjped pispcontiny pgrd oA (a7t 2 AR PlEbopRRPeT tmeh. Bac
nor mal best-case page image size is 0-8MB (i.e. text
only). The absol ute worst-case page imge size is
3.3MB (i.e. text over image). Assum ng a quarter of an
aver age page contains inmages, the




average page inmage size is 1.2MB. 7.4 PRI NTER
CoNTnoLLER ARCHI TECTURE The net page printer controller
consists of a controlling processor 750, a
factory-installed or field-installed network

interface nodul e 625, a radio transceiver (transceiver
controller 753, baseband circuit 754, RF circuit 755,
and RF resonators and i nductors 756), dual raster

i mge processor (RIP) DSPs 759; dupl exed print engine
controllers 760a and 760b, flash nenory 658, and DRAM
657 (presently 64MB), as illustrated in Figure 63.

The ,Conhk G bish, BE 85 GRS 6ol BRNE 6 dR0BMEAY e bR gedateln during
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(Le. at over 30 pages per minute). The dupl exed print
engi ne controllers print both sides of a sheet
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v arstef ipe yfern¥est g5 Piee 'ii“ﬁ?“gf”f TEEND g‘ ﬂ%g%p @ g}g&gré e pro v??%@ L

e achengsis oRH-Tgeligt dafa frohding Gaatiysb fie MR, prrfied 338 Vg 53 Py
optkHnal |y a | ocal conputer or network interface 752.
Net page network Internet interfaces include POTS . _
D B severh PRt Ergingsonsates (9% “eHEET % 5B & S grf°§ ?gTr%TSRT’ they are
D ChpitBonizeDSla andekd rine, sysrasieed! 710t @it np Frig: e o8, seloced, i [y prtemal
anguaREddve GEMEfeRtaleORt LEB)b ign@ 770 bugli@ gretige. t r anscei ver s,

and wireless |ocal |oop (WL) trans?ei VErs, '!Eocglex ansion and
i ntToyHigtergise dopvellerfgLeoriloy P84 PR AT fORTBEITS | Pee =P

10 kads phelio ehufibOOBacrestFadBBpénrarkustspeed SS13! by Edponerlipg the stepper
| EERwors é83%. (Firewire), and various energing hone
networking interfaces; If an Inter ngt cgm cr:ti on Mmamg
 avds bl wsign of terdPe g UHEP KB RE“Y R R The T OCAT
network interface can be used as the netpage network
interface. The radi o transceiver 753 communicates in
the unlicensed 900MHz band nornmally used by cordl ess



tel ephones, or alternatively in the unlicensed 2AGH#
i ndustrial, scientific and nedical (ISM band, and
uses frequency hoppi ng and col |ision detection to _
provi de interference-free conmunication. The printer
controller optionally incorporates an Infrared Data
Association (IrDA) interface for receiving data
"squirted" from devices such as netpage caneras. In an
al ternative enbodiment, the prnter uses the IrDA
interface for short-range conmuni cation with suitably
configured net page pens. 7.4.1 RASTERI ZATI ON AND
PRI Nid 1M difiensial b0 pagel 1115)] Ehibk € i Zate cORLIRTz bth 600 BRI the 12” versions of the
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t he MDBRE™ prigiiead, JYhivkin DSRmenEEn ¢xeesh ¥k e (at 552) each

page description and conpress (at 553) the rasterized
page.ifRgs The main processor stores each conpressed
page 1 nage in nmenory 657 (at 554). The sinplest way to
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contone-resolution bi-level bitmap which is

| ossl essly conpressed to negligible size and which
forms part of the conpressed page i mage. The infrared
(1K) layer of the printed page contains coded netpage
tags at a density of about six per inch. Each -59- 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 conpressed page image.
The main processor 750 passes back-to-back page images
to the dupl exed print engine controllers 760. Each
print engine controller 760 stores the conpressed page
image in its local nmenory 769, and starts the page
expansi on and printing pipeline. Page expansi on and
printing is pipelined because it is inpractical to
store an entire 114MB bi-level CWK+I R page i mage in
menory. The print engine controller expands the
conpressed page i mage (at 555), dithers the expanded
contone color data to bi-level dots (at 556),
conposites the expanded bi-I|evel black |ayer over the
di thered contone layer (at 557), renders the expanded
net page tag data (at 558), and finally prints the
fully-rendered page (at 559) to produce a printed
netpage 1. 7.4.2 PRINT ENG NE CONTROLLER The page
expansi on and printing pipeline of the print engine
controller 760 consists of a high speed | EEE 1394
serial interface 659, a standard JPEG decoder 763, a
standard Group 4 Fax decoder 764, a custom

hal ft oner/conpositor unit 765, a customtag encoder
766, a line |oader/formatter unit 767, and a custom
interface 768 to the Menmjet" printhead 350. The print
engi ne control |l er 360 operates in a double buffered
manner. Wile one page is | oaded into DRAM 769 via
the high speed serial interface 659, the previously

| oaded page is read from DRAM 769 and passed



t hrough the print engine controller pipeline. Once the
page has finished printing, the page just |oaded is
printed while another page is |oaded The fast stage

of the pipeline expands (at 763) the JPEG conpressed
contone CWyK | ayer, expands (at 764) the Goup 4

Fax- conpressed bi-|evel black |ayer, and renders (at
766) the bi-level netpage tag |layer according to the
tag format defined in section%. 2, all in parallel.

The second stage dithers (at 765) the contone CWK

| ayer and conposites (at 765) the bi-level black |ayer
over the resulting bi-level CWK |layer. The resultant

bi - ¢ewmd: Ovl YK+HI R dot data is buffered and formatted
(at 767) for printing on the Menjet' M printhead 350

via a set of line buffers. Mst of these |ine buffers
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versions of the aetpage printer, the two print engines
each prints 30 Letter pages per mnute al DEretn R0Ghei
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Pri Nieedponsédde two print engi nes each prints 45 Letter
pages per mnute along the short dinension of the
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i nvention. Accordingly, it wll be understood that the

I nvent i oi{]prinér BBtiing! (911180 9 et b Rcohd dBded @@ ist aBo {ndi@tive of at least one
speciffi C ep‘rl),geolﬂi= ment s described in the present
spe&TFTER OR° 8ficl udi ng docunents i ncorporated by
cross- reference as appropriate. The scope of the )
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CLAIMR dataiayou printer for printing a second interface
onto a second surface, in response to sensed coded

data received froma sensi devyi . adad data
bei Ay s<h&BY? %ﬁgmggh%%%a%&%%% T'om irgotr}gtggahgd

dat deyoui frae therderdterisyie® first interface di sposed on a

first surface, the printer including: (a)- -an input
nodul e configured to: -




(i) receive, fromthe sensing device, the sensed data;
(ii) generate indicating data based on the sensed
coded data; (iii) send the indicating data to. a .
conputer system and (b) a printing nodule, including
a printing nmechanism configured to: (i) receive
response data fromthe conputer system the response
data being derived by the conputer systemfromthe
sensed coded data; (ii) gener%e the second interface
based at |east partially on the response data; and
(iii) print the second interface onto the second
surf@ce A SinRGhoddis Eid S, i HoBRRARE Reand for sérifgla pIXbLETof the coded
accoprdin o.claj e bddfued@gONd i nterface including
secod%ltaﬁyé%d%egmﬁxégﬁlg@e &rein the printing module ;e iyous
i nclTrEEsioR the SRRYET T 2 yY rlrist BP &"8%‘?.%"3?%&“ *Co ‘gener ate
t he ssecond coded data based on at |east part of the
I €S S Byddddiedion idformbiofb deltk @¢ of AETER chiddd Gyoiofomubed dariZiningttiy @t least
resp enrggmq?‘;h- i ncludi ng second region identity data
indicative of at |east one.identity, the identity
bei ng associated with a region of the second
i Nt & f ack printetrpecordiogie qlaiel 4t ehergjie e indigeidng datpiadfufey lopaipd et oy e
t 0 ganRgkaksardhhefrseddat. coded data based on the second
region identity data, the second coded data being
i ndicatiyve of the identity. 4. . e
any 'ne OF™F ﬁcé"r%’ & ccg"énlr]lhw}l%‘f EY "rlrdéc,a%f%lé EL%:I?{%S f?sﬁrgg% g%:n%g ‘éa&.gens?d
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based at |east partially on the response data. 5. A
ot A o AFERAR & fub P s ue HBEEE WD Lis BAERLD SO0 6P
[ I ndi Y f ol . , .
Do B PET et - bt e BT RS o EL LA g
5, \ibrtimeitin theprgionpping sidesst partigfly indicative pf e rpansifif nt s
determined on the basis of a coded data |layout 7. A
pri . er amad bechrddg ol ofloBtlaih Hio 3 Y3 & 16, iwherdid U@ sqodnd (el dag includes at
MOAYLE 3, egeqa;aemdﬁg&wto@mm&glom e coded data Iayout
fromt he conmput er system -62- 8. A printer according
to claim6, further including storage nmeans for
st o3 ng Aepriper erposing foyfleiar12. tvhresin U Fragd oofF falp Helidr g Rugelit pfiffg taes, the
pri pddédrgs gmoul ind@nfiagedcorvkiag 3rpesifion ¢ vack g prion i prinfing, iy risnegive -
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indicative of one of the coded data | ayouts; and use
the | ayout sel ection informtion.:; QA i
st of'ed” ESTET TBYRLEE™ ??Q‘F“ﬁ“é% cloa%d ‘é% %‘?’%’ﬁ?‘tﬁg thelg%lfl o
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codgd 1 GRL Be codeaa fudick R SonsBRB RF di N to claim 1,
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and

generate the second coded data based on the layout selection information.

16. A printer according to claim 13, wherein each of the tags includes:
" first identity data defining a relative position of that tag; and
second identity data identifying the surface. '



by the sousing 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 l|east partially

i ndi cative of the response data. 11. A printer
according to claim 10, wherein the indicating data

i ncl udes | ocation data sensed by the sensing device
fromthe first coded data, th&tocation data being
indicative of a location within the region, the

| ocation within the region being at |east partially
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wherein the second coded data. includes at |east one
tag, each tag being indicative of the identity of the
regildn. A@interaceprdingit agy ongpf daissd tordgr Sttt Lobentinfhe yepond ipfprtage ésipriyted over
t he sreREneag@ed data includes a plurality of the

tags, the coded data generator being configured to

ascertain a positiop of each ta rio 0 printin

©he oo et e B ke g e
basis of a coded data |ayout 14. A printer according

t o cb.ai na pider aasdading @iclaimtld) @hepid the glbstkaticangraner at or i S
configured to receive the coded data |ayout fromthe
co ter, device priar. rinti th .

ot 2t 16, B B b B 1 B e ] e SR8 B o
i ncl*EWM St orage neans for storing a plurality of the
coded data |layouts, the coded data generator being
conti. guregintrQicortiRQLiER21, VRt RS 2R AR &I theA@Tide G¥Rbin a tessellated
| 2y Qi Sidrifife e biHlity o2 AT 1 iffes Mahwﬁﬁe ne of the
coded data layout's; and generate the second coded

data based on the | ayout selection information. 16. A
pri Bt er AQEEGoeprdrg toriam @] Hherrin b tiles fpreoclo with eqehy dr tpyfubstapiglly cover the
t agsriicncl udes: first identity data defining a

relative position of that tag; and second identity

dat & i denfidf MioAd & B8n SUEAEE: ties &3 ofk fmitfindE, | NT €T
according to any one of clains | to 3 or to 11, the
printer being configured to print the second

| nt &r f ademErrEripsieclirt ottt pm AR gRne g o hespeonal
printer according to any one of clains Ito 3 or 5to

11, 26Wh ek @linkr td3@ingt @it vineditefgGe disfSseiobakiQIL) witMPdach offhe tiles.
plurality of the pages. 19. A printer according to
clajm1l1, wherein the first and/or second surfaces are .
de?:%lr]‘edA By R SlBE Y e e& 70 .°a°g°fgthreimﬁst "écgldezsa(a:ti%sf ar hg™ %eam “
cl aiffion'gte sipdidEip e substrate is lamnar. 21. A
printer according to claim112, wherein the tags are

di 29.0S €Al priker aH6rAEEAS @dink127) Vel Bisl dnDIIBEmA Meathirk) B conffp@EdOsist finding
SUrf ACLcogartior of i il ty BlcBlicaBE LQLLIAGL O Cl ai m 21, wherein
the tags are disposed on the surface within a
tessellated pattern conprising a plurality of tiles
each of A RHE 24pribedo LA AT T I3 ORfeoRop {fa015F i FaRsenpdpytfommat
2 3 .incgipopiting Réuencpf oomddomg t o cl aim 22, wherein the tiles
interlock with each other to substantially cover the

Su ':35 ac eA anté a i ‘oicﬁh%% w%ﬁ glg g ke&g)m; cgm&(Jn ﬁ!atm @ﬁmdoWeﬂc $O

E NG i bekoatondly Shaint  O1 & ST M IAr shape.

3L A printer according to claim 29, whercin the at least one common feature is ring-shaped.



25. A printer according to claim24, wherein the tiles
are triangul ar, square, rectangular or hexagonal. 26.
A printer according to claim?22, wherein the tags are
di sposed stochastically within each of the tiles. 27.
A printer according to claim 12, wherein each of the
tags includes at | east one common feature in addition
to the second identity data. 28. A printer according
to claim27, wherein at |east-®%ne common feature is
configured to assist finding and/or recognition of
the tags by associated tag readi ng apparatus. 29. A
printer according to claim?27, wherein the at | east

one gomy gmtesa@&ra,g&nrlﬁm rzepra@,ﬁ aaroe.ﬂe agpmad&tmme orientation feature for

I ncor por a nc A printer
acco Fﬁ@m?%g%P?FW??'eméﬂg?glﬁmgh' mmﬁ?ﬁ? dﬁggﬁonnon
feature is rotationally symretric so as to be

r ot @i ONA& bralyr abebriisté dtuidit 32, vdhdrein th afltait e @fenti@d@uelis Frgresto@d in a format
clahg&ﬁgm%wﬁﬁ&gygmhg@mgt | east one common feature is
ring-shaped. -64- 32. A printer according to claim12,
wherei n each of the tags includes at |east one

ori St at$ GFref eardinede Flgl 33eeBRitiigt st ¥t STPEiin foare is rotatonally
or i entatricon of the tag to be ascertai ned by associated.
tag reading apparatus 33. Aprinter according to

¢l a0 32 pISLED ol s Bunde AR 180G BBt QR PRI Gior
is represente rmat 1 ncorporating redundancy

of i*fif or mati on. 34. A printer according to claim 33,
wherein the at | east one orientation feature is

r ot a.i Oneghyy accakbog PIFRInI12, vhereBiTach £ tie fags RitI@lEs aclexg e Phirspregtivé fature for
cl Al pertpRB) Blidioh S8 B 1o beGRShine@ BYGisshb i3 teddiy HPacduat Ur €
IS skemeéwalong its mpjor axis. 36. A printer

according to claim12, wherein each of the tags

i ncPlided Mt pesde ofpm eV ieHn e pest PaprEriFise P Snctudes at st four
enabbfertges ahighare srpe@ptideste di stortion of the tag to be
ascert ai ned by associ ated tag readi ng apparatus. 37. A
pri Eht er Aaps;&fr dﬂ]? tolcRimCib, An&RinGob WRALR :a Bxurmtl?,eoff 8t eldnRdSte first and
one ctiv eat.ur eas our

sub™ ? u‘l'(r?"edzétal e\?ﬁ %tg?ede%n 8{&%5%? %%lle%gélﬁt 38. A printer
accordlng to cIa|n112, wherei n each tag includes a

pl ud%al i wyprintsf actopiigs te Flaixrdds whyreinfiify tag flqmentstare dipppped ineue o5 gre arcuate bands
i desdubdayenchbkgion dastnaddei Nng defined by a plurality of the
el ement s. 39 A printer according to claim 38, wherein

th e4 ! ag ,& A errrgcrggrénéakr) elangll 3'5 p\%ér%g there g gﬁ.ﬂt{ nptixee tg H&L %isposed

bands ral” region of

pri ?‘?T°€’F‘°“él’6‘€'5@f’°h‘@“f“d%1 ai m 39, wherein t her e are a
plurality of the arcuate bands di sposed

conaent Aip@ad dedgrding tb Flaith 8% pREin edchel@ere lakeOthel 7@ of a/idt, havihg a plurality of
prijdgv.ggcording to claim40, wherein each el enent
takes the formof a dot having ,a plurality of

possi bl e values. 42. A printer accordrn o claimi41,
whelei n® PHE 2HRITg&cl2gH L 5’3%%'1 s ogmbe g ppritle Vr@“ 8. 43. A
printer according to claim4l, wherein when

I epB.eS enbhinac@rRg Bfclainh@, MOSIS iwldn Gepiv@rltingeie oftthe @ostibigjvalues, the tag

elements absorb, reflect or fluoresce electromagnetic radiation of a predetermined wavelength or range of

wavelengths to a predetermined greater or lesser extent than the second surface.

4. A printer according to claim 41, wherein the possible values of the tag elements are defined by



el ements absorb, reflect or fluoresce el ectromagnetic

radi ati on of a predeterm ned wavel ength or range of

wavel engths to a predeterm ned greater or |esser

extent than the second surface. 44. A printer

according to claim4l, wherein the possible val ues of

the tag elenents are defined by -65- different

rel ati ve absorption, reflection or fluorescence of

el ectromagnetic radiation of "8 predeterni ned

wavel engt h or range of wavel engths. 45. A printer

according to claim4l, wherein the tags are not

S Ubsditiit ircRilive YabsWrbtidi, Mdfetidn Qor Eidretbhe @ GRotrbtgrietd eliatio M@ Predetr@ined
und | i aht ient lighting conditions. 46. A

pri ﬁ‘%é"?%&’{:‘%%f%ge’t 0 claim4l, wherein the tags are

slightly visible to an average unai ded human eye .
unde#. dadybriowgtstcording teaakis dnitherpin Eieeh tymoCHEeiAly BYbl to 2 greragn unaided
Pri rbufdh eydBeDdaglight 6 ahtentGibhiligaandtps. Wher ei n t he tags are

visible to an average unai ded human eye under .

dayl i ght or anbient fighting conditions. 48. A printer

acodh ot PPt it 1 g an O e ety B (S o

i s reprleduligiotpmpipt ightbgrewiens | ncor por ati ng redundancy

of information. 49. A printer according to claim 13,

¥m eni n /I Jt‘i@ter%@&@ﬂg d) ciaﬂ@@twﬁa&eﬁdﬂg&ﬁﬁmivfﬁiblﬁ B?fa%ﬁz@?.ﬁaﬁdi hiuiéha eve ,u&:der
ornmat. | Ncorpora redundancy of information. :

pri %‘éﬁwﬁaggﬁ?%?ﬂﬁ%&%&ggﬁl aim49, wherein the printer is

an ink printer. 51. A printer according to claim 50,

whergi n A pristet srepaling toeclyim Thtvdeein $p Ayt 10pEY tral rpgsented in 2 format

abs @kdypaing edundineyf kiferinbtis® I N the ul travi ol et spectrum

or the infiared spectrum 52. A printer according to

claim51, wherein the printer .includes. i

chaﬁJr?el BPe Rt Rg ™ {é’ “Fags. s%cgpg m,e&n%gﬁdft?]t% gf% et b Qforma

ac c &roEPrige edrdepyaf P8O wherein the printer is

configured to print the second coded data and

addbd i 0APintek oRAMPMEEDN, WietBithepRftdr & bd ink pikerruil t aneousl y

onto the second surface. 54. A printer according to

cl -a%lm 5%’ '\a:@'aecroecdngn to Elzbm? SOa 91%161'1:1 9 Qg% larelnrrlfeé) &&%kldgtqs aL §rbent or reflective
pri ht ed “dnt 0" F’'he° $&cond surtace Uusing colored or
nmonBERTIGHet PR or ol PRt er  according to cl ai m 54,

wherein the additional information is printed onto the

second KfideRf@rdingiS b1 ST Riereid fhe pria@r ificlick iaparatg ink channel for printing the

confj;nati ons of colored inks: CWy; CWK  CWRGB; and

spot color. -66- 56. A printer according to any one of

claims 9 to 11, wherein at |east a plural i}‘ﬁ/ ofdt data and

t ag® ar & PHIEREYRe 4t BoHgEr PEEF Y © P A& ‘SEETHE

S U 4d¢itiopal information substantially simultaneously onto the second surface.

54. A printer according to claim 53, wherein the additional information is printed onto the second surface

using colored or monochrome inks.

55. A printer according to claim 54, wherein the additional information is printed onto the second surface
using one of the following combinations of colored inks:

MY,

CMYK;

CMYRGB; and

spot color.



57. A printer according to any one of clainms 9 to 11,
wherein the tags are disposed in a regular arny on

the second surface, in accordance with the coded

| ayout data: 58. A printer according to claimb57,
wherein the arnmy is triangular. 59. A printer

according to claim57, wherein the array is

rectangul ar. 60. A printer according to claimb57,
wherein the tags are tiled ovE¥- the second surface.

63. A printer according to claim®62, further including
a bi ndi ng nechani smfor binding the pages into a

bound document. 64. A printer according to claim 53,
uherg! o A pmrsaa%&@g% ol Gl 50 (LI e o7 B 8 alisposed
page, e pri urt er 1 ncluding dual printing

mec ?°TW?ﬂF@ﬁg opposite faces of the page

simul taneously. 65. A printer according to any one of

cl aisais 14 Sintdr a@brdify 1§ My chdof IR 11 1 Wht ki thqthgs 8¢ dispbgpd in a regular array on
nec C. I nthead for printing
|nkh%ﬁ?%&kﬁ%lé%%%%ﬁ“@ﬂ?%ﬁ%gsk%g& A printer according

to claim65, wherein the prnthead is a drop on demand

- i nkjs&t phmmﬁhea@me@m57ﬂ#ﬁ?#ﬁ?@*ﬁ%ﬁ%%Wdlng to claim

66, wherein the printhead is a pagew dth printhead.

68. 54\ Prd dﬁ%ﬁ@&ﬁ&%%ﬁh@gwﬁ&m &l AbyR Bfnguitherein the

pri nt hea configured to deliver a plurality of ink -
colors onto the second surface with one prlntlng pass.
69. SB prA it pecosting ol Ay e B 25 #T B°F OveuitarEt Wt

printhead includes el ectro-thermal bead actuators to

ej eegi t I)Eprijlta kcc&tlﬂg@: claifes2, fdhef DRing 2/tihdingPmddHanishitf@ binding the pages into a
accgrdi.ng 1o any one of clains 69, wherein the printer

i ncludes two sets of prinheads configured to print
opposite surfaces of a page substantial

Si A t arfeBts fogprding tp claim Siyphessip i secqpd SHfags sr‘f@"“"t‘ B 24 hpggghe printer
i Nc huigh inlydig dfalprigiedinefbadismeforethtigiopposiiefades,cfbapagymitarerislym f or
keeping nozzles of the printhead relatively free of
Papgd d lA huter acg)Zﬁn %Zﬂy oﬂ% omaHg‘i %r:i o4+ er Qﬂcﬁg thd ;Qintﬁé ﬁéclmxsﬁgncludes

wherein t r|n & H novi ng nozzl e chanbers.
73. “ﬂ*ﬁ??ﬂfﬂ‘"%%%%@ﬁ“ﬁ FFEE ™ m 72, wherein the
printer includes two sets of print heads, configured to
pri et OppoOst k@rdisg i §ldneeovhedin tap printhgad isg dromson depppoid jkiqt printhead.

simul taneously. 74. A printer according to claim1,

wh e§;© in AEJ&@: auo:('lﬁ%:o &MG %&émqﬂ M&@ IJ a@&lﬂ“ﬁ%ﬁmﬂéﬁe r

identity data e user |dent|ty data bei ng

i ndi cative of user data. printer_according. t

cl afdm 74 pringherosting torchim GU%‘T““? 't‘]"e‘ﬁ‘t"f’ﬂ/“ atenrq g de&‘ﬁb‘pﬂ‘"f“@'& of ink
f r owlprsénp thagendvefirryith epgeiggrest-ed Wi th t he sensing

device. 76. A printer according to any one of clains

I't 069 3, .5 prgngr a"l:Jordm g B 6;- Q/heréM}Eer p%ﬁtﬁad: &ﬁldcg El&&o—ﬁeﬂl&ﬁfexfdaﬁﬁtors to
surface on_the printer. 77. A systemincluding: a

prl?ﬁé?mﬁﬁ%g?%mﬁb to any one of clains | to 3, 5 to

11, 15 or 16; and a sensing device for sensing the
firmst i|mghioeadkdordige dady@ncaficlaitsr 6 rrderrin the prigter icludetwp pps of printheads,
pr |c51'ﬁi§lfed to print opposite surfaces of a page substantially simultaneously.

71. A printer according to claim 69, including a forced filtered air delivery mechanism for keeping
nozzles of the printhead relatively free of paper dust.



78. A system according to claim77, wherein the
sensi ng 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. 79. A systemaccording to claim
77, wherein the sensing device includes an optica
sensor for sensing the first_goded data. 80. A system
including. a printer according to any one of clains 1
to 3, 5to 11, 15 or 16; and a first interface surface
di sposed on a first surface, the first interface
sur flace A rrivkragpring tofclaimep, whersiiéhd privthtadinaluges peving sogls Shapberhy g
sensing device. 81. An interface surface produced by a
pr I r‘}aer B gr%grragcorgxgg tg 8&:9 WW&QS thQ Imn{e\xl 1@0&\1@ m]o thsQJf ;;smthe§is tctgﬁguted to
print opgosne surfaces of a page substantially simultaneously.
74. A printer according to claim 1, wherein the first indicating data includes user identity data, the user

identity data being indicative of user data.

75. A printer according to claim 74, wherein the user identity data is supplied from storage means

associated with the sensing device.

76. A printer according to any one of claims 1 to 3, 5 to 11, 15 or 16, wherein the first interface surface is

on the printer.

77. A system including:
a printer according to any one of claims 1 to 3, 5 to 11, 15 or 16; and
a sensing device for sensing the first indicating data and transmitting it to the printer.

78. A system according to claim 77, wherein the sensi.ﬁg device includes a radio transmitter for

transmitting the indicating data to the printer, and the printer includes a radio receiver for receiving the

indicating data.

79. A system according to claim 77, wherein the sensing device includes an optical sensor fér sensing the

first coded data.

80. A system including:
a printer according to any one of claims 1 to 3,5 to 11, 15 or 16; and
a first interface surface disposed on a first surface, the first interface surface mcludmg first coded data to be

sensed by a sensing device.

81. An interface surface produced by a printer according to any one of claims 1t0 3, 5 to 11, 15 or 16.



