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present invention relates to a printer for printing an interface onto a
surface twopresece an interface surface. 5 The inventi onPaBEAUbB@S27

devel oped primarily to produce interface surfaces which allow users to
interact with networked information and t-o obtain interactive printed
matter on denmand via high- speed networked color printers. Al though the
invention will largely be described herein with reference to this use, it
wi || be appreciated that the invention is not limted to use in this field.
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Vari ous net hods, systens and apparatus relating to the present invention
are disclosed in the follow ng co-pending applications filed by the
appl i cantwop2/&834 gnee of the present invention on 15 SeprPemiA®nl/@GO0:
NPA024US, NPA025US, NPA047US, NPA049US 5 The discl osures of these

co- pendi ng applications are incorporated®-herein by cross-reference. Each
application is tenporarily identified by its docket nunber. This will be

repl aced by the__correspondi ng USSN when avai |l abl e. Varj ous, net hods, .
systens and appa\faé‘f’l&%m?tg‘?‘gt PRIGmE 8P BB EANDE [ REES PR InYFtiop pre disglosrd in

10 the f okieGulid¥eng So-RABRE AEpIRRIINS ﬁfbﬁ'bg@l& dpplist MasdibRe apidk gﬁe@éﬂﬁ inQéntidf oh gnee
of the present invention on 30 June 2000: NPA014US, NPA015US, NPA022US,
NPA026US, IAPaeasies200QpA041US,  NPAO50US, NPAO51US, NPAO52US, NPA063US,
NPAO65US, NPAO67US, NPAO68US, NPAO69US, NPAQ71US, NPA072US, NPBQO3US,
NPBCD4US, NPa0RE#ER05 DBARFR1 o DEASEED 4 UNPABERSS US, PECO6US, PECO7US The

di scl osures of these co-pending applications are incorporated herein by
cross-reference. Each application is tenporarily identified by its docket
nunber . TAP disglpgurgseof thest ee-pending applisations arecapspraatad hang gy wrastresrenice-disck. 20
Various matliogsn B &h@RER)SARRY B) Uk H6LRL nifibd0 FHAE Wi SRE Rplab ol SPLiHON
are disclosed in the foll'om ng co-pending applications filed by the

appl i cant cerrespandingABSNovheplqmailgplesent i nvention on 23 May 2000: NPAOO1US,
NPA0O2US, NPA004US, NPAOO5US, NPAO0O6US, NPAOO7US, NPAOO8US, NPAO0O9US,
NPACLOUS, NPAO Vatsis mith@is usiemppibarpusaius rdgingpadegusentNprptiouse disrFagdius,

Ty v L S S Rl T O T s i S
NPMD04US, 30 MPRROSQS, NPPOO US, NPPCD3US, NPPOOSUS, NPPCD6US. NPPCD7US,

NPPCO8US, NPPOL6US, NPPOL7US, NPPOL8US, NPSOOLUS, NPSCQO3US, 30 NPSO20US,
NPTOOLUS, NEAPOIIRS, NRADPOHBRS, NUADEZALS, NRARSGIILIS, NEOZBI0S US NPROXUOS US,

NPX011US, S, 0 S, ? 1 6 2US,
W013US, MDTAUEC N 0s s O pa s ABEES,  DASTE a0
NPAO68US, NPAO69US, NPAO71US, NPAO72US, NPBO0O3US, NPB004US,
15 NPBO005US, NPP019US, PEC04US, PECO5US, PECO06US, PECO7US

The disclosures of these co-pending applications are incorporated herein by cross-reference. Each
application is temporarily identified by its docket number. This will be replaced by the

corresponding USSN when available.

20 Various methods, systems and apparatus relating to the present invention are disclosed in

the following co-pending applications filed by the applicant or assignee of the present invention on

23 May 2000:
NPAOOIUS, NPAOO2US, NPAO04US, NPAOO5US, NPAOO6US, NPAOO7US,
NPAOOSUS, NPAQO9US, NPAO10US, NPAO12US, NPAO16US, NPAO17US,
25 NPAOI8US, NPAO19US, NPAO20US, NPAO021US, NPAO30US, NPAO035US,
NPA048US, NPAO75US, NPBOO1US, NPBO02US, NPKO02US, NPKO003US,
NPK004US, NPKOO5US, NPMO001US, NPMO002US, NPMO03US, NPMO004US,
NPN001US, NPP0OO1US, NPP0O03US, NPPOO5US, NPPO06US, NPPO0O7US,
NPPOO8US, NPPO16US, NPP017US, NPPO18US, NPS001US, NPS003US,
30 NPS020US, NPT001US, NPTO002US, NPTO003US, NPT004US, NPX001US,
NPX003US, NPXO008US, NPX011US, NPX014US, NPXO016US, D52US,
IM52US, MIJ10US, MI11US, MIJ12US, MIJ13US, MIJ14US,
MIJ15US, MJ34US, MJ47US, MIJ58US, MI62US, MIJ63US,
PAKO04US, PAKO5US, PAKO6US, PAKO7US, PAKOSUS, PECO1US,
35 PECO02US, PECO03US



PAKO4US, PAKO5US, PAKO6US, PAKO7US, PAKO8US, PECOLUS, 35 PECO2US, PECO3US
WO 02/ 42894 PCT/ AU01/ 01527 -3 The disclosures of these co-pending
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BACKGROUND Presently, a user of a computer systemtypically interacts with

t he syste nitor fo | ayi ng .i nformati on and a keyboard
and/ o?/ ﬁ]]%"e‘?‘?“g‘gsu’ieﬁﬁ %encﬁ R 16% ’feﬁ’rﬁ%s iReopPoLigd-beggin by ﬁfoésrlie&‘é“é‘c? &ach

power f ul, agplicdtion 8! @mpdadily fehithedans iROBodREY hahed. Thidf RIMBki RPlatddl B &Fe ON
paper can be 5 easier to read and nore portable than information displayed
on a conpﬂ¥¥¥P9ﬁﬁﬁgF@ﬁNWW%WWHﬁ§N3e unl i ke a keyboard or nmouse, a pen on paper
generally lacks the ability to interact with conputer software. SUMVARY OF
| NVENTI ON According to a first aspect of the invention, there is provided a
printer for printing a second 10 interface onto a second surface, in
response to first indicating data received froma sensing device, the
first indicating data being sensed by the sensing device fromfirst coded
data, a first interface disposed on a first surface including the first
coded data, the printer including: (a) an input nodule configured to: (i)
receive, fromthe sensing device, the first indicating data, the first
indicating data 15 being at |east partially indicative of response data;
(i1) 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 conputer system
and (b) a printing nodule, including a printing nmechanism configured to:
20 (i) receive the response data fromthe conputer system (ii) generate
the second interface based at |east partially on the response data; and
(itii) print the second interface onto the second surface using the printing
mechanism Preferably, the second interface includes second coded dat a,
wherein the printing nodul e includes a



coded data generator configured to generate the second coded data based on
at least part of the 25 response data. Modre preferably, the response data

i ncl udes weooms94 egi on identity data indicative of at |erST/ADpEoLISAENtItY,
the identity being associated with a region of the second interface, the
coded data generator being configured td-generate the second coded data
based on the second region identity data, the second coded data being
indicative of the identity. In a preferred enbodi nent, the second interface
includes visible information in addition to the 30 second coded data, the
vi si bl e i BAGKEROENDhei ng based at | east parti aI I y on the response data. WO
02/ 42894 W01/ 01527 -5 Pre code
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| ayout s, the pr.inti nodul e bei ng confi gur eﬁ ceive, fro
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coded dat@ﬂvda@youts and use the layout selection information to sel ect one
of the stored coded | ayouts for use in determning 10 the at |east one
reference point. Preferably, the first indicating data includes |ocation
dat a sensmNmARNq)EmNglmw ce fromthe first coded data. In one
preferred form the first indicating data includes first region identity
dat a sensécropding hea fgsnaspary ofiéhei ieertipnntherads fpravided copriterdfar arintingea eaosd

r eg' Oli I dﬁ%#a&%/ onq@‘% g‘ecg? }:eng'f r%%)t hééeto?lfrst 1dagl? &dtzt ?écenle‘i fﬁﬁé? gén qe\){‘é th a
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i ndi cati vee dﬁrrsttilhrﬁcatmggqﬂ@ hseg staus@l byl uhe sml@mgdﬁwm @tble rﬁr%doctedrdﬁa, 2 ﬁest fritgréace

i ndicatin in d e ing device from
the fi rst&c%oa naaait%sysuﬁ\% cg%%?%q ﬂ% g(gﬁlﬁa %et%a{epg"tcﬁl\@@gof a location
within th reglon e Q7w thin the region being at least partially
i ndi cati vg)of the p?tenéogbﬂr(\a’scgnoggfa 20 Preferably, the second coded data

i ncl udes at Iea one .t ag, each tag bheing i | dent | f
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i ncl udbng: a print bemmdmtcbanglly mdiehﬁvefuflrsporasmaa;t ; and

(ii) generate second indicating data based on the first indicating data, the second

indicating data being at least partially indicative of the response data;
(iii) send the second indicating data to a computer system; and
) a printing module, including a printing mechanism, configured to:
20 (i) receive the response data from the computer system;
(ii) generate the second interface based at least partially on the response data; and
(iii) print the second interface onto the second surface using the printing mechanism.

Preferably, the second interface includes second coded data, wherein the printing module includes a
coded data generator configured to generate the second coded data based on at least part of the
25 response data. More preferably, the response data includes second region identity data indicative
of at least one identity, the identity being associated with a region of the second interface, the
coded data generator being configured to generate the second coded data based on the second

region identity data, the second coded data being indicative of the identity.

In a preferred embodiment, the second interface includes visible information in addition to the

30 second coded data, the visible information being based at least partially on the response data.



a sensing device for sensing the first indicating data and transmtting it
to the printer. 25 Preferably, the sensing device includes a radio
transm t tveod of/ex894 ransmitting the indicating data to the peT/avergisand the
printer includes a radio receiver for receiving the indicating data. In a
preferred form the sensing device inclides an optical sensor for sensing
the first coded data. In a third aspect, the present invention provides a
systemincluding: a printer according to the first aspect of the invention;
30 a firsErefsittdy-fthescan eoded dafp dppecindisativg of iat lepstoe refetencerpqint pf fhgregion.
interf acewa&,sb@ﬁﬁdblyoﬁlwﬁrem ohd fefetenSOSlEM iVMPRlndE 89 the Bhsl{ AMdQALILD AR fayouf® dat a
to be sensed by a sensing device, thereby to generate first indicating data
for transpi3siu) thd AMtink ModaRNS LoHigHRY k& Rcdife B olld ditLhyout Bof thOrhuter
aspect, the present invention provides an interface surface produced by a
printer &@tdrding to the first aspect. 5 Further objects and advant ages of
the invention will be apparent fromthe detailed description that follows.
WO 02/ 428fmorpembadiorne Usyrinter furthgRinpiudyEgare praonfcosoprnpNeditPeidhe cedsd and
ot her enbgdi f i I ' w be described, by way of non-
limting g%ggf)}%gé%pﬁhﬁ%’{nﬁ&irqg?ée&;cr?\g%é%r%&tghe acconpanyi ng drawi ngs, in
whi ch: Fi dibe boiPn@ cENENRdcin Uyol &fi6idShRiha Bdafd Y650 oPE B0 Baa
printed netpage and 1ts onlfne pe%’ge escription; = gure IS a schematic
vi ew of aldymwtsraadti on bet ween a net page pen, a netpage printer, a netpage
page server, and a netpage application server; Figure 3 illustrates a
col | ect i omseghe lapoy agjertion infennmtiomid spleétione pkthe stored coded dayoutd farjuse in detetrining ;
Figured i aﬁe%gﬁé@k&%‘:g%&m of a high-level structure of a printed netpage
and its online page description; Figure 5a is a plan view showing a
structure . . Fi LS. V] oW, 7 l.at i anshi p
bet ween arecrinp AR i Rding Wk oER 15t BhE b PV, SUMRAR BlcE il 49
net page sémstaigddewi ce in the formof a netpage pen; Figure 6a is a plan
view showi ng an alternative structure of a netpage tag; 15 Figure 6b is a
pl an vi ewls hwnwpefprred feim theofishindichtitgvatninaludest firsf regive identjty dtrosansadrbyFihgur e
6a and a sensing device from the first coded data, the first region identity data being indicative of an identity

15 associated with a region of the first interface, the region being at least partially indicative of the

response data.

In another preferred form, the first indicating data includes location data sensed by the sensing
device from the first coded data, the location data being indicative of a location within the region,

the location within the region being at least partially indicative of the response data.

20 Preferably, the second coded data includes at least one tag, each tag being indicative of the identity

of the region.

In a second aspect, the present invention provides a system including:

a printer according to the first aspect; and

a sensing device for sensing the first indicating data and transmitting it to the printer.

25 Preferably, the sensing 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.

In a preferred form, the sensing device includes an optical sensor for sensing the first coded data.
In a third aspect, the present invention provides a system including:

a printer according to the first aspect of the invention;

30 a first interface surface disposed on a first surface, the first interface surface including first coded



field of view of a netpage sensing device in the formof a netpage pen;
Figure 6¢c is a plan view showi ng an arrangenent of nine of the tags shown
in Figuraveayisesr e targets are shared between adj acent tRQBAUBi/gE2E 6d i s
a plan view showing the interleaving and rotation of the synbols of the
four codewords 20 of the tag shown in-Bi-gure 6a; Figure 7 is a flowhart
of a tag i nmage processing and decoding algorithm Figure 8 is a perspective
view of a_netpage pen and its associated tag-sensing field-of-view cone;

Fi gure 9 {a& tg bpasnsqsidyrasorsingdsyiserdberehydoeeera erférstﬁ%élfﬁglgé dafe For SpRsRtssion oy ur e
8; Fi gur epd Qerkifg Bevie iR blifteR! OCK di agram of a pen controller for the

net page pen shown in Figures 8 25 and 9; Figure 11 is a perspective view

of a val 'm”Plf&Irﬁdasg&E,HﬂQ%re@éﬂt Nhfdntiof p@Hides bR ihSrfiteSGEthle Prolite@ 4§ s bhifter
| ength of the netp 12 I d

] e printer of Figdre 11; Figure a is an enlarge
portion ofccerdpgitethy drstaspedtng a section of the dupl exed print engines and
gl ue wheel assenbly; WO 02/42894 PCT/ AU01/01527 -8 Figure 13 is a detailed
vi ew of tFuthentbiestsrand adigatagésrof theainvensianl wijl breapparenisfrona the dgtailert deseriptipe thabf
the netpagg,printer of Figures 11 and 12; Figure 14 is a schematic bl ock
diagram of a printer controller for the netpage printer shown in Figures
11 and 12; 5 Figure 15 is a schematic bl ock di agram of dupl exed pri nt
engi ne controllers and MenjetTM printheads associated with the printer
controller shown in Figure 14; Figure 16 is a schematic bl ock di agram of
the print engine controller shown in Figures 14 and 15; Figure 17 is a
perspective view of a single MenjetTM printing elenent, as used in, for
exanple, the netpage printer of Figures 10 to 12; 10 Figure 18 is a
perspective view of a small part of an array of Menjet TM printing el enents;
Figure 19 is a series of perspective views illustrating the operating cycle
of the MenmjetTMprinting elenent shown in Figure 13; Figure 20 is a
perspective view of a short segnent of a pagew dth Menj et TM pri nt head;
Figure 21 is a schematic view of a user class diagram 15 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 docunent and page description class diagram Figure
26 is a swoemmspL view of a docunment and page ownership cpapavdi/@ageam 20
Figure 27 is a schematic view of a term nal el enment specialization class
diagram Figure 28 is a schematic view-0f- a static el enent specialization
class diagram Figure 29 is a schematic view of a hyperlink el enent class
diagram Figure 30 is a schematic view of a hyperlink el ement

speci alization_class diagra Figure 31 is a schematic view of a

hyper | i nkERIEF BESRIBILION OPRAWIDGSS| gure 32 is a schematic view of a form
cl ass di agram Layre,33 is.a.sch td c. view of,a digital. i.nk clas
i agram B gur SRl 3er S RERGTR hCpL B i Rof b et Breay S e,
cl ass di alimiting exdmygelody,3%Gthi refe@ne0th dieniccampanyiug dbhwmgg reekiblax fi el d cl ass

di agram WD 02/ 42894 PCT/ AU01/01527 -9 Figure 36 is a schematic view of a
text fi el Higatealss adichapaioof a the gelittonShip betwaers L kuaiphd printad retpagd and iSiogliad phge
field ¢lags diagram Figure 38 is a flowchart of an input processing

al gori hnﬁes 2 38a is a detailed flowhart of one step of the flowchart

of Figure_38; 5. Figure 39.is a schematjc view of a page server conmand

o erent | CFigbte s P AFRAIE pie i HoreDom OGS ATees P GPPREs ol Lo poge
descri pt i papeGbaes andi agtpagd appligtibesedderj S a schematic view of a favorites
list class diagram Figure 42 is a schematic view of a history list class
di agram Figu@\B iflughdtes 8 colleStidiiTabtpace\sbits @hd primttDmeidophdcad vibed dewadrly;

protocol; 10 Figure 44 is a schematic view of a hyperlink request class

di agram Figu@M & 4 Schieatic siehemat high-levevt@tug dfyppridtédiietsept landiits onligRr gigocol ;
Fi gurg 46 is.a schematic view of a form subm ssion protocol; Figure 47 is
a schéffat fSHRURR of a conmi ssi on payment protocol; Figure 48 is a schematic
view of a_set of radial dges making up a synbol; 15 Figure 49 is a
schemat i cE@E&R2dt2 a?Ylﬁ‘ﬁ\Q&“g‘Pﬁla%mgWPg%a%ﬁﬁPP%%éﬁ?i on schema%J Figure 50 is a
schematic_view of a first ring C.and D synbol allocation schepe; _Figure 51
is a scheREHeORF RfaBIeY bawigR g rlptppslep EWXW@ as%ﬁﬁfﬁe aet &Pil%ﬁlg%ﬁéﬁg‘? a

Fi gure 52fibla ofviely @ Aétpdge 9énsHQ AeIBITh tHRITBMESI Hefasdiped; NEt Page printer;

Figure 6a is a plan view showing an alternative structure of a netpage tag;

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

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

Figure 6¢c is a plan view showing an arrangement of nine of the tags shown in Figure 6a where

targets are shared between adjacent tags;

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

20  of the tag shown in Figure 6a;
Figure 7 is a flowchart of a tag image processing and decoding algorithm;
Figure 8 is a perspective view of a netpage pen and its associated tag-sensing field-of-view cone;
Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8;

Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 8
25 and9;

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

Figure 12a is an enlarged portion of Figure 12 showing a section of the duplexed print engines and

glue wheel assembly;



Figure 53 is a sinple exploded view of the wallprinter; 20 Figure 54 is an
expl oded view of the ink cartridge; Figure 55 is a pair of three-quarter
vi ews of wde2isks cartridge; Figure 56 is a three-quarterpP@i/amnéisar si ngl e
i nk bl adder; Figures 57a and 57b are |ateral and |ongitudinal sections
through the ink cartridge; Figure 58 8-a front three-quarter view of the
open nedia tray; 25 Figure 59 is a front three-quarter view of the
el ectrical, systemaof the printer; Figure 60 is_a rear three-quarter_ view
of the el'd8Wpildds 2 detaiednyieyofthednlgqartridse, ik, ainand glug pathe; #pd grint\Pgfpsof thee
wal | pri ntQpapé pied 12 FiyRn 1 haPt, cover renoved; WO 02/42894 PCT/ AUO1/ 01527
-10 Figure 62 1s a section through the binder assenbly; Figure 63 is a rear
three- quagib@t 1M1i8W Rhertde HRRR Hiddtdde ot BRhtePSHEBILYor ﬂiél&wage HithidrShawR @t 1 On
t hrough the binding assenbly and the exit hatch; Figure 65 is a
t hr ee- di n"@agpoHaAnd2ew of an interface nodule; 5 Figure 66 is an expl oded
view of an interface nodule; Figure 67 is a top three-quarter view of the
medi a Br afiguranty isFe gohemagg hleckadisgsam iof rduplekest ghintt éngineogenpyalters efid Meanjet™
printer. 024 4 A A - T AL ESCRI PTI ON OF PREFERRED
AND OTHER ﬁ”%/%’%?‘?ﬁw&ﬁggﬁ%é@ﬁfﬁ% %ﬂrAI:La]ll eerrglrEk of Silverbrook
Research R : ' , refe j I iV ion is
configuré§&¥%&§g¥fé§?%%ﬁkk%k%%?%%ggﬂﬁgﬁag%%ggCg@%ﬁ%ﬁgggﬁEV%Qgﬁﬁagﬁg%’aiIed
overvi ew gf Lch follows. .|t will appieci at ed that not .ever
"ol erent SEFOL 514 pRetiE aich! ol sl B BEp RlsieiBer Wah Y Yo
det ai | s amtpagxprimeai o Fipueis10usE2d below in relation to the basic system
However, the systemis described in its nost conplete formto reduce the
need flOr Exiren8ala geespedtivn e widiasmall peiGitah BGayt f Méitierms pamihgelifemont ext  in
whi ch the preferred enbodi nents and aspects of the present invention
operate. Fipubnb el a S4@EBS PerspetiBre Rie®s ANsAlink AhddpRtatinf 8y 6MBIReRYTMGHNARP| 0Y'S
a conmputer interface_in the 10 formof a mapped surface, that is, a
physi cal ¥ePshshowRrn Eigutedit ai ns references to a map of the surface
mai ntai ned in_a conputer system The map references can be queried by an
appr opr i afigure 2@ i< ReEFPEAIVE ¥isw aba plasigesisent pohpagawiddpMeniet™d printadhnent at i on,
the map references nay be encoded

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

y

—

11

15 Figure 22 is a schematic view of a printer class diagram;
Figure 23 is a schematic view of a pen class diagram;
Figure 24 is a schematic view of an application class diagram;
Figure 25 is a schematic view of a document and page description class diagram;
Figure 26 is a schematic view of a document and page ownership class diagram;
20 Figure 27 is a schematic view of a terminal element specialization class diagram;
Figure 28 is a schematic view of a static element specialization class diagram;
Figure 29 is a schematic view of a hyperlink element class diagram;
Figure 30 is a schematic view of a hyperlink element specialization class diagram;
Figure 31 is a schematic view of a hyperlinked group class diagram,;
25 Figure 32 is a schematic view of a form class diagram;
Figure 33 is a schematic view of a digital ink class diagram;
Figure 34 is a schematic view of a field element specialization class diagram;

Figure 35 is a schematic view of a checkbox field class diagram;



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 map and
anong di Weprzmsosraps. The computer system 15 can contai n Paf/aUnsHeisZN about
features on the mapped surface, and such information can be retrieved
based on map references supplied by a séhsing device used with the mapped
surface. The information thus retrieved can take the formof actions which

are initiated hy the conputer, syst on. behal f of the operator in response
to the opgfgé{fe gap ’é‘?tg‘}g‘f“?%ﬂf%\%’ftm%ﬁ%as%lﬁgﬁ‘@e features. In its preferred
form thanet e system r.el ifes.on t(t;qle1 rodlécti on of, and human interaction
with, 20 }%fe@ 8 schematicviey gt sigpature field ¢loss diagtamsni o5 and i mages printed on
ordi nary paper,, .bu ich work like interactive web pages. Information is
encoded o%‘%ﬁfﬁz} 15%58%%@ ’r’i‘Rut\B‘i‘?‘:Eﬁlnﬁ§fg§ﬂ§‘§¥ antially invisible to the
unai ded hyman e. The ink, however, and thereby the coded data, can be
sensed by lgélf??’g%fﬁac‘?ltqﬂﬁdﬁﬂ’ﬁ@l}aﬁ@ B‘Erfteaﬁgﬂ‘f’ljﬁ% iU % he net page system
Substraste .ot her. than paper be wused. The encoded jnformation in the

pr ef er red "E 5o i FfcRatcfeY g@ﬁ%ﬁr@b%‘?’ﬁ‘ﬂ lemeniclass dlag@man 25 i nfrared
sensitive_optical sensor nay be used. If desired other wavel engths nmay be
used or s&EREEH] S § EOATRIUAYY Bt HesoucR descEptanelass dagamhg: one al ternative is
to use magpeti ¢ .i nks and sensors. In the preferred form active buttons and
hyper | i nk lgBFF“éd%%S%%‘B%t“:c"é?W %Y‘?“é%é‘é“iiﬂsfﬁla@%’é‘; pen to request information
fromthe ?Jetm k or to si\gnal r.ef er,enﬁ?fgs to a network server. In one
enbodi ment EHESRaS dpsheprte iy stop lisf clast agfa™ s aut omatical |y recogni zed

and converted tq 30 conputer fext i.n the netpage system allowng forns to
be fill ed%}gr'ir.e“ﬁﬁs?afq]?%?‘%%f’ seriptio;dglivery,profocplacor ded on a net page are

auto jcally verified, allowng e-commerce transactions to be securely
aut hgﬁtdze ?3%40“’?? sehergaticppery Mpﬂkwqueﬁtlésﬂglagﬁ%strat ed in Figure 1, a
printed ngtg%%gﬁ&,l can represent a interactive formwhich can be filled in
by the usétt"o HS?)F@%‘F’%%H‘P?’YO YPRERSHYANOR PRASOL and el ectronical ly", via
comuni cat | on . _hetween {he pen and the netpage system The exanple shows a
"Request " f%@%ﬁ‘l%@?‘ﬂ?‘f‘r‘g"‘ﬂ’gﬂ@f%%ﬂ’tbg’éﬁﬁ"&?g"t‘?‘iogl ds and a submit button. The
net page copsi st75 of graphic data 2 printed using visible 5 ink, and coded
data 3 prFHEES7A82 schegpfcadey g commissips PAYIIIE BP'AYI si bl e i nk. The
correspon%in age .description 5, stored on the netpage network, describes
t he indivi &H%&é RiRbERRtic g"{ﬂfeaﬁ"?b?fﬁ%ﬁg"é.weiiﬁs makingupas¥rbSly descri bes t he
type ?#td %Pati%l_ extent  (zone) of each interactive element (i.e. text field
or butto Priva sehempicayew olp ung Hipditheymbet Hlogaicpehenri t o correctly
interpret [nput .via the netpage. The submt button 6, for exanple, has a
zone 7 V\hﬂgl‘igcst@r‘? dehemyle ‘tl?ig?%efuétﬁ%iceﬂnd&%yéﬁfﬂ glocytioa schemec or r espondi ng
graphic 8 _, . o . .
Figure 51 is a schematic view of a second ring C and D symbol allocation scheme;

Figure 52 is a flowchart of document processing in a netpage printer;
Figure 53 is a simple exploded view of the wallprinter;
20 Figure 54 is an exploded view of the ink cartridge;

Figure 55 is a pair of three-quarter views of the ink cartridge;

Figure 56 is a three-quarter view of a single ink bladder;

Figures 57a and 57b are lateral and longitudinal sections through the ink cartridge;

Figure 58 is a front three-quarter view of the open media tray;
25 Figure 59 is a front three-quarter view of the electrical system of the printer;

Figure 60 is a rear three-quarter view of the electrical system;

Figure 61 is a front three-quarter view of the wallprinter with the lower front cover removed;



As illustrated in Figure 2, the netpage pen 101, a preferred form of which
is showmn in Figures 8 and 9 and described in nore detail below, works in
conj unct ivod o8 a net page printer 601, an Internet- connkpCT/Adopeiset i ng
appliance for honme, office or nobile use. The pen is wireless and

communi cates securely with the netpagelpr-inter via a short-range radio
link 9. If desired the pen nay be connected 15 to the systemutilizing

W res or infrared transmtter, although both alternatives limt

usabi | i t y " '8%H ‘ﬁ%ﬁﬁ&ﬂ@gﬁwgkﬁﬁ‘mﬂﬁﬁ“%P eferred formof which is shown in
Fi gures 1%,to &é and described.in _ nore detail below, is able to deliver,
peri odi calP8re3 1§ A gt diuata Viesifitheopan guGwpesh asenblynagazi nes, cat al ogs,
brochures_and ot her publications,_ all printed at  high quality as

i nt er act | ve8U§ k153 gfetion thpquek the bindinsasssmblyagd figesit hatthie net page printer is
an appliance which can_be, for 20 exanple, wall-nounted adjacent to an area
wher e t he FRBFG0g2 Hsspadinensiqnaloiew: gfpppedace sipdpleas in a  user's kitchen,
near a breakfast table, or near the househol d s point of departure for the
day. |0 afégre ¢inanexplpdedyipw b intrsfagamedulenor t abl e and mi ni ature versi ons.
Net pages printed at their point of consunption conbine the ease-of-use of
paper wi t K190 is pripithiessquartgiiew f e medipiay:yindf an interactive medium 25
As shown in Figure 2, the netpage pen 101 interacts with the coded data on
a print ed FreREstijea sectppthroughibs ioncepried theprigte, short-range radio link 9, the
interaction to a netpage printer. The printer 601 sends the interaction to
the rel evant netpage page server 10 for interpretation. In appropriate

ci rcunst ances, the page server sends a correspondi ng nessage to application
conputer software running on a netpage application server 13. The
application server may in turn send a response 30 which is printed on the
originating printer. The netpage systemis nade considerably nore
convenient in the preferred enbodi nent by being used in conjunction with
hi gh- speed m croel ectronechani cal system (MEVS) based inkjet (MenjetTM
printers. In the preferred formof this technol ogy, relatively high-speed
and hi gh WO 02/ 42894 PCT/ AU01/ 01527 -13 quality printing is nade nore

af fordable to consuners. In its preferred form a netpage publication has
t he physical characteristics of a traditional newsnagazi ne, such as a set
of letter-size glossy pages printed in full color on both sides, bound
toget her for easy navigation and confortable handling. 5 The netpage
printer exploits the growing availability of broadband Internet access.
Cabl e service is available to 95% of households in the United States, and
cabl e nodem service offering broadband Internet access is already

avail able to 20% of these. The netpage printer can also operate with



sl ower connections, but either with | onger delivery tines or |ower inage
quality or both. Indeed, the netpage system can be enabl ed using existing
consuner woky/essand | aser printers, although the 10 syst erCWAUDL/@I32T at e
nore slowy and will therefore be |ess acceptable froma consuner’'s point
of view. In other enbodi nents, the netphge systemis hosted on a private
intranet. In still other enbodinents, the netpage systemis hosted on a
si ngl e conmputer or conputer-enabl ed device, such as a printer. Netpage

publi cati rvers the ne r k a e GO o deliver
b nt - quaPRIGTLER D%S%&Tregt%ﬁs%?ﬁm?b BRI

bubl 1 cat | RB8: fichidel L Y A AbATRY b(f'c?olkll%sc%a?ch r\@ea% net page printers
via pointcasting nd” i | cas erne 0coh ersonal i zed

publi catign t ed n V. [
profiles. ﬂ1 ﬁme r&'erréd ellhg d?ig rn‘?cqg% 1I§1§rr1rt20tcr)1n§ coﬁﬁélg&f l(r,)o galtk wft qle ﬂe%"égrjﬁg&%% d
pens, andcmnpman sgrstemwm rdletaﬂcd bvea\ntyw ofi uvﬁnﬂr faplown ek pagdaepapprct:mted thaltmot legery
preferred Nt at. et e pen ni_qu .1 de fier.
Pousend! A Ren it gRresBabopnatY Al osri 883 st Shit 3L bymsipne .
each rrenb&irscnmiedt tedow aiidlation Thitlse Bdslcosystematlowd st the csysmh ﬁrst aésﬂnl&ddhstsl M6t
profile with respect to ah”%gﬁ %e f%@Ellfcatlo server, I|c |on
server, aSTRIFRETHErC RS 3 AP IR eragtéeaﬂ%lpg E%‘E‘ IF%% 8??‘}}@“
famly rrenhelrlch the pr¥eied emMBodix@itodnd @6pebi lobile pfisdi® inveRdASpdrRy. be used to
identify a wuser. 25 A netpage pen can also be registered with a netpage
regi strat hobrietivbry] thegitéferrddis@al of theQiRtpa@e sysi¥BI EmGY EHinpART thteA 6O UNthS .
This allo e comer ag nts tq be securel aut hori zed using the

net pa§8 éé@‘ga g‘gi‘ts‘f rPabhysieelsurges, Whigh ot ?w?éeng?sdﬂétlﬂ%"f the

captured Enffatcér haftefiRAGR aP@hputét byjdtet. e thapUselentGlaf b8 lgBélicd I 1Y Nl dpbopriate
allowing it to authenticate the user's identity to an e- conmerce server.

Q her bi off@fing devigea Pepgnez yaon de apchiwgrplwnraa% theryap rafetrRresivRy Rsrenporied

net page peRibly3§ ihisibydas dhRgsh RidHY wﬁfﬁaaﬂ& RBal Q8! dni BRI mhpped sttt hRldsWaY by
t he net page registration server. Although a netpage printer may deliver

peri odi caPaamhigiquyman Feéerprse Rpth gvurhgv@ﬁ e andyameng, tifferent imaps. fihe eqrapiterSHistern ¢

can bescopfd gsHAH ifeMBhioh AbGR! ﬂeéltﬁlres lbﬂstﬁla fedp B&P‘ sirBRE B duch liffornfafioR 8 Gk 1 €d
form it “only delivers periodicals from subscribed or otherw se authorized
sour ces. Fatrigvad based apmap referenses yopplied by agansmglenide vyed ¥5th the mapped awrfageydhe
printer i %p&g ny

j unk nallggaaﬁh&?%ho%éﬁ? te ep o%@mﬁﬁhtuﬂ§&ﬂwﬂa&w@h&§%?e%%kégﬁ#grkg??vely
t he enti r en byelfefithowperhior imaebponse & the eperater’ Uintewictien witlethe swifacefgethreaser may be
provided with the ability to expose their printer(s) to outside users.

Thi s may beitbyrefeapd &frms the ectprgegsysiemgtlite on ke sroductionefd andolymya ietetactida wigh, | .

20 netpages. These are pages of text, graphics and images printed on ordinary paper, but which work

-l.

like interactive web pages. Information is encoded on each page using ink which is substantially
invisible to the unaided human eye. The ink, however, and thereby the coded data, can be sensed by
an optically imaging pen and transmitted to the netpage system. Substrates other than paper may be
used. The encoded information in the preferred embodiment is an infrared absorptive ink and so an
25 infrared sensitive optical sensor may be used. If desired other wavelengths may be used or sensing

techniques other than optical sensing; one alternative is to use magnetic inks and sensors.

In the preferred form, active buttons and hyperlinks on each page can be clicked with the pen to
request information from the network or to signal preferences to a network server. In one
embodiment, text written by hand on a netpage is automatically recognized and converted to
30 computer text in the netpage system, allowing forms to be filled in. In other embodiments,
signatures recorded on a netpage are automatically verified, allowing e-commerce transactions to

be securely authorized.



5 1 NETPAGE SYSTEM ARCHI TECTURE Each object nodel in the systemis

descri bed using a Unified Mdeling Language (UM.) class diagram A class
di agram oom82/$1834 of a set of object classes connected by pPel/AvIGDNSEI ps, and
two kinds of relationships are of interest here: associations and
generalizations. An association represdpts sone kind of relationship

bet ween obj ects, i.e. between instances of classes. A 10 generalization
rel at es act ual classes and can_be understood in the follow ng way: i

class is “Sibtgaed By Figare (I a peipied petpage || cap epeasent @f‘ntﬁﬁatf"ec,ff’%‘s&’hlc%?ﬁ? L fsl&eé A
is a genenglblzRd LR Hath f)hy%?c'illﬁ o 48 rbrﬁte'd%ag@I AR Se1RuSHOIGE, B OmmbREdion! ass
is drawn as a rectangle labeled with the name of the class. It contains a
|ist of t/etween the ppyeedthgfmetpage Wpta@sTh%@*p@pb?tSéawaf pORequRY” fraprecopipinipg name

hori zont al I f e f : ed
fromthe gﬁ %@%ﬁ% galgsl ?ld i s%iné[tlﬁrlljtlz)ntrtclglzrcl;lr?\t al %élb %gélsg Ofﬂli‘gmg Pgtgglpgﬁtg%?sg mﬁ%ch
fol | ow,5 Hdwendgodedhnsa étprloﬁqé afip eolieeticnrof tagd dlusig invisible e The cioemsnosdmu paga as
a line joi S d t

il 11 1 | or Ey PR 1 8035 nB ok ap s e bl Bt Rufel®
asterisk (pm)lcmlaldt dm;ré:;s the typeland pﬁatldlextyntdfzoﬂé)ru‘reyéh mteraetlvaeéemenoﬁl ertavctd!ieldl:‘cmc h
associ at i with its nane ally
bl ed ottt B RAAGH oA RGN Bt Polinio BBy Stmelighi Bl ndifiin O

di anond |suiﬂmt:butecm énfcagegaamght ihana o8O i whicl rofréspsadsatiot thefsp;)ual axenti f theawn
at the(ﬁg%rggat% end of the association line. A generalization
relatlonsh|% F e ?ﬂqs drawn as a solid line joining two classes with an

arrow (in 0 f a en triangle tlon 5 Wen
2 Chass s P RySewe b taet kU tmEeadfrd 5E Shih Bl i e
dupl i cat e® ané dsbmm 1n wiotedegaild@$ave ehofki ti ¢dilﬁ1nbﬂibnai/1kh :bhﬁtpzigbﬁrnﬁt‘w 601 CindlteAet-
whi ch defi nes |(§ IS sheﬁfl Wtha%tft”b es oghg where it s defined.
1.1 NETPAGRECRE lb%’@% applianea ar Ramenoffies o REnR VGRS 2R eRPyiqates
bui I't. Thesuplpwittte depapRermkasd shiGtfnge3adib Mk bf B a&irkdth BB ighetonnected
i nf or ion and interactive servjces. A netpage nsi sts of ri nt.ed page

(or ot or M PSS Y Eing fes ARATIEHTS] Feaar dlitoveh BoiB P‘é‘?ﬁ%”é‘é(estlgmg&‘ﬁa\’hw
02/ 42894 P /AUOl/01527 -15 onljine description of the The ta
be print ed"dACBIEEPHPET O 2uferrddony of Wachisghown i Figes t00113 ag¢, d?ascggPé‘ ip ayer
of the pagrddetalYbely, Gk N®IeMoS Gelivet PeRodiadi§dor Bh Welhifd, AREBnalIOE nXpapies, Page

description is mai nt ai ned perS|stentIy by a net page page server. The page
descri pti SHRSpines r Gatpdegsy prechures and other publications, all printed at high quality as interactive

netpages. Unlike a personal computer, the netpage printer is an appliance which can be, for

20  example, wall-mounted adjacent to an area where the morning news is first consumed, such as in a
user’s kitchen, near a breakfast table, or near the household’s point of departure for the day. It also

comes in tabletop, desktop, portable and miniature versions.

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

and interactivity of an interactive medium.

25  As shown in Figure 2, the netpage pen 101 interacts with the coded data on a printed netpage 1 and
communicates, via a short-range radio link 9, the interaction to a netpage printer. The printer 601
sends the interaction to the relevant netpage page server 10 for interpretation. In appropriate
circumstances, the page server sends a corresponding message to application computer software
running on a netpage application server 13. The application server may in turn send a response

30 which is printed on the originating printer.

The netpage system is made considerably more convenient in the preferred embodiment by being
used in conjunction with high-speed microelectromechanical system (MEMS) based inkjet

(Memjet™) printers. In the preferred form of this technology, relatively high-speed and high-



visible | ayout and content of the page, including text, graphics and
images. It also describes the 5 input elenents on the page, including

but t ons, W pssiIsvsnks, and input fields. The page descri ptipaBrAUOf/0d2T f er ent
net pages may share conponents, such as an inmage, although the netpages (and
the associated page descriptions) are-uBsibly different. The page
description for each netpage may include references to these comon
conponents. A netpage allows parkings nade with a netpage pen on its.
surface t QUHRY BipHRE dsmads Jagrs atfordetle Bxronstnepy Britsauefarres, foftper pethagspblisifiope m

10 Ml ti phgs !Ih@tpﬂﬂéﬂﬁﬁ claRdteBibids & f aRadiARE RAGBaASHE sull hON set IPURNEL ize L18ssh! | OW
i nput through otherwi se identical pages to be distinguished, each netpage

i s assi gn®aees nwied e fhgelor gaboily sides, bauadstogeshige forrpasy, aavigationjagd epmiortable
precisionmmmﬁ%stinguish bet ween all netpages envisaged to be used in the
environment of use. If the environnment is small then the precision need
not be sas 1gL & WBELG1iS bi ility! H&erfn . ife 150
the page descr P%gt@?f)lﬁ@f sx%le ntc 213 23&%1%& g&% ?l?l ﬁttyeog bftog&glgﬁdl' e tgg&%& eﬁtgﬂlﬁé I?égglgﬁ;[ %e
uni que patgilabla tvBi% lof hqusehopisan the Uniidd States.cdng ciblelimodem bayvicel effitring ibesdband
page descrl.pti.0 - : ) 'QEfﬁs 0,,1.d £ its
own posit ih!(l)tﬁ%%tn&f eﬁ'%a |?SpIzla]}gkf‘a‘“.l}p éﬁ?ﬂlg‘gé '? (g r2 Pf?‘?ﬁ géso'f ehneetté}'g% i’ﬂgtf 1g‘lx?hdetlalgsoc §I‘|Q; E)dé% kvl?tﬁ

mor e det aislowbetamectitasg butaitherpwitntosgkridaliven timese dr Wivsoingige qualitnér imth. dmdeed,
substrate i | §..nf -rneflective. such as. .2 inary. papar.

ear -1 o r SHllel Splel SR8 Sl Bl el Bung USRS el R Sect iR Bouen
sensedOby spstens vill opestiamerei shmde ambwilbtherefdrdbenlessagepapoblei fadre afcbhsimer’s poisterisor

sensitive_ to the.relative wavel ength or. wavyel engt hs may be u , ....n_whi ch
case no- 1P g Phoiimif R Fbiet Biemandone g BB Bt il o

appr opr i atembsdilnsits, alieartpapdsysemso hssted/ontaasingleScorpneLor doynpaser-aiadld deage sskRnsor
in the netggﬁimgen, decoded and the data encoded by the 25 tag is

transm tt 4% P& he net page system preferably via the nearest netpage

printer. en . s .wWreless and conmuni cat w th_the netpage printer via
B Ghort - r AaB BelBario etvessa i 58 e ETTRER i A5 SohAYe o CHBRC BB B nged
t Eat t15e ' pablicatiohs kehdrpigt priiltﬁﬁg&rir?ﬂichlqalbﬁcaﬁﬂﬁ zﬁ'@-@el'ﬁﬁle& aﬁlﬁm@ticgﬂjl ngduescﬁbin% k on
the page. It is jnportant that the pen recognize the tag and. extract the
page | D afgiPagsdemiersoH? BHnieraps and o 1&"&‘%1%‘tegﬁef Hfof‘}‘i%lsﬁef&g{lﬁszf’% licg{ions are

i nteracti gieled ad firkes Socorid@o Addvidial @erpréfleOr rect ably encoded to nmake
thempartially tolerant to surface damage. The netpage page server

Mai Nt ai NS AAndipkic6 YENRAAE bl BEAALRA th QippAGhy MihiRt BpdA6aAa e Pen dhd VWG dnyt O
mai ntain a djstinct set of user-supplied values for input fields in the
page descPPPEbsToRf Tethese RERCTSp I} HicoBrefraesh dpRlemeptatipn s3oBouetmaey PALGYY 6 1U939pre - 16

20  identifier. A household may have a collection of colored netpage pens, one assigned to each

member of the family. This allows each user to maintain a distinct profile with respect to a netpage
publication server or application server, assuming that the assigned pen is only used by the
respective family member. However, as explained below, other means may be used to identify a

user.

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

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

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

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



The rel ati onship between the page description, the page instance, and the
printed netpage is shown in Figure 4. In the preferred enbodi nent the page
i nstancew@ozsseci ated with both the netpage printer whieor/aubnewser it and,
i f known, the netpage user who requested it. It is not essential to the

wor ki ng of the invention in its basic ft4m that the page instance be
associated with either the 5 netpage printer which printed the
correspondi ng physi cal _page or the netpage user who requested it _or for
whom t he Pe{pfge REReps lwllg‘aa fax machijpgppgsmait Aegguntiwhichy is-yisiplater aqy gytkrrailer Who o

pr ef er r edidWsihe RRERonk AGmbA VR binkil £RirdsN ALEAALAD IhB Mt Sfitent mAPRERER vidhld t he
| ocation of that tag 10 within the region. Atag nmay also contain flags
whi ch rel tet@utside uspis of egphaisergmaybepreyided grith the abilityte gxposaiheir grintaigs)do PPigige bi t s
may, fOr GRS ma3 bIBlafol o BalRE RV RoRERYLlEnfipedback

indicative of a function associated wt e | nme te area of the tag,

w t hout the sensing device having to refer to a description of the region.
A net pagejpen NNgrphQF SERPAferritdoknat e an "active area" LED when in
the zone of a hyperlink. 15 As will be nore clearly explained below, in a
pr ef er r edEsutibshjiciraiotic] if akdsys@ah i€ dedceibeiSushiy ©Waifleyt MdadeligpOhangaake (UWHL) ddzk
structuredmhich aids initial detection, and NMich assia%s in nbginiéin t he
ef fect of YRRPINAr A FHREEBHCBSE RE 2 Sth TLLECHFI2HY (RECCEE Y R PrERE<ed Mile
g ags Ior ef Rihad |oydrélhtlri]<ﬁ1sl1ibﬁ are2 Bt iiﬁt&e@am;ﬁ;: aglﬁkd:i@bﬂs s fgblls&zeiaatioyis.sxﬁl dssctiion
ensely arranged that .the_pen can relia .image at |east one t even on
a single Eqpfeé‘f%‘tsoﬁw@%é“‘lﬁ'aafe relptjonship ; hyiyesen ecfshgf'- ?ﬁ&e@ewsw@sg‘m ;gss?she‘\ page
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flag bits. Assumng a maxi mumtag dénsity o 4 per square inch, a 16-bit
tag | D suppwives operptiogs arg ngyer moddledup to 1024 square inches. Larger regions
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by using ABustociagon isgdravin agadinprpising Twe chisses, optiphably lheledent gitker readivath e and
a tag 30 | & I . C kence ..ot S the . ..
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region 1D a
indicates an aggregation association (“is-part-of”’), and is drawn at the aggregator end of the

association line.

A generalization relationship (“is-a”) is drawn as a solid line joining two classes, with an arrow (in

the form of an open triangle) at the generalization end.

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

where it is defined.

1.1 NETPAGES

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

30 interface to published information and interactive services.

A netpage consists of a printed page (or other surface region) invisibly tagged with references to an



WO 02/ 42894 PCT/ AU01/ 01527 -17 (.1027 or a thousand trillion trillion)
different regions to be uniquely identified. Tags may also contain type

i nf or mat ivodp2/#2804 a regi on may be tagged with a m xture of PCEHaUOYQIEsT For
exanple, a region my be tagged with one set of tags encoding x

coordi nates and another set, interleaveqswith the first, encoding y
coordinates. It wll be appreciated the region ID and tag I D precision nmay
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the bur st R§dg refergnes o thass cpppey cppqnints- dynetpges alows REkwes PR Wil petPage ng
code code pe@sh RSusRdo bélsiRbRaRoRly Aptuka m@ro&wwm&w%&@&en for exanple
a Reed- Sol onon code with nore or |ess redundancy, with the sane or

di f f ermnt mrqb@he aBdlca QAW HeGamb PAS ,de@ﬁpﬁchleﬁobb@e ko GR&IR inp thdugh dth&waBst
ki nd of co &%ﬁciuc as a, conval utional code  (see, for exanple, Stephen_ B.

W cker , t 9 bedistingrished. achpetpagsis agsigned Aiupigps page Adeqtifier gThig pres 4R

Prenti ce- H@d §uff369®915pre&1516n fordtRBEISh Bhwathlaft RetPade® bRiidAgdd 6 BE BN & B eR¥ronment
Cross- reference) 1.2.3 Physical Tag Structure The physical representation

of the tagf Shiis spHrqomgpyie small 'ihﬁmh& Bresision fesd nohpeyastereat s whers e enviyonpent 17
and vari akdgdata areas 18. The fixed target structures allow a sensing
device such as the netpage pen to detect the tag and infer its

three-g§ "en&i RRAncOL fﬁ@tp@%é &chifloRlid ¥Roded ih faeprﬁlelast % The s ﬂekfﬁes dr R8s
contain representations of the individual bit e encoded tag data. To
achi eve piPagsedn Vhigh iteappesery @nd igreby frdineetly ﬁdgntnf@h el@rmae desceptionsh| the prferief
256x256 dQBogififd heRhd A fheflifick AR DufAOlitiBE on A Pagk NoRrdh AR ot ek D 2
di amet er of about 4 this resolution the g I's designed to e
surroundedﬂﬁyb@hnqvkebwdﬁehmfof radi us 16 dots. Since the quiet area is

al so contributed by adjacent tags, it only adds 16 dots to the effective
di amet er Jdkgt #re printgd B MMrAred-abspgptiva dhluce snyssubsttatg which d¢ infretedmeflective, sishast i on

ring iy aloLcﬁM@y Igalﬂgr ﬁl@ﬁ%ﬁ?ﬁecg\%w&eﬁg&l? aJJe 'iﬁvﬁélb% loythe human eye but are easily sensed by a

solid-state image sensor with an appropriate filter. A sensor sensitive to the relative wavelength or

wavelengths may be used, in which case no filters are required. Other wavelengths may be used,

with appropriate substrates and sensors.

A tag is sensed by an area image sensor in the netpage pen, decoded and the data encoded by the
25 tag is transmitted to the netpage system, preferably via the nearest netpage printer. The pen is
wireless and communicates with the netpage printer via a short-range radio link. Tags are
sufficiently small and densely arranged that the pen can reliably image at least one tag even on a
single click on the page. It is important that the pen recognize the tag and extract the page ID and
position on every interaction with the page, since the interaction is stateless. Tags are error-

30 correctably encoded to make them partially tolerant to surface damage.

The netpage page server maintains a unique page instance for each printed netpage, allowing it to
maintain a distinct set of user-supplied values for input fields in the page description for each

printed netpage.



detect the tag. The ring is easy to detect because it is rotationally

i nvari ant and because a sinple WO 02/42894 PCT/ AU01/ 01527 -18 correction
of its asp@or/4a8di o renoves nost of the effects of perspeRCTMEOUISLDrt i ON.
An orientation axis 16 allows the sensing device to determ ne the

approxi mate planar orientation of the t#§-due to the yaw of the sensor.
The orientation axis is skewed to yield a unique orientation. Four

per spectiye argets 17 allow the sensing device to infer an accurate
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20 position on every interaction with the page, since the interaction is stateless.

In a preferred embodiment, the region to which a tag refers coincides with an entire page, and the
region ID encoded in the tag is therefore synonymous with the page ID of the page on which the tag
appears. In other embodiments, the region to which a tag refers can be an arbitrary subregion of a
page or other surface. For example, it can coincide with the zone of an interactive element, in

25 which case the region ID can directly identify the interactive element.

Each tag typically contains 16 bits of tag ID, at least 90 bits of region ID, and a number of flag bits.
Assuming a maximum tag density of 64 per square inch, a 16-bit tag ID supports a region size of up
to 1024 square inches. Larger regions can be mapped continuously without increasing the tag ID
precision simply by using abutting regions and maps. The distinction between a region ID and a tag
30 ID is mostly one of convenience. For most purposes the concatenation of the two can be considered
as a globally unique tag ID. Conversely, it may also be convenient to introduce structure into the

tag ID, for example to define the x and y coordinates of the tag. A 90-bit region ID allows 2%



30 incorporated herein by reference. In order to support "single-click"
interaction with a tagged region via a sensing device, the sensing device
nmust be abhe2#1896ee at | east one entire tag in its field PETMUenOI5D7 Mat t er
where in the region or at what orientation the sensing device is
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20 Storage, Prentice-Hall 1995, the contents of which a herein incorporated by cross-reference).

1..23 Physical Tag Structure

The physical representation of the tag, shown in Figure 5, includes fixed target structures 15, 16, 17
and variable data areas 18. The fixed target structures allow a sensing device such as the netpage
pen to detect the tag and infer its three-dimensional orientation relative to the sensor. The data

25  areas contain representations of the individual bits of the encoded tag data.

To achieve proper tag reproduction, the tag is rendered at a resolution of 256x256 dots. When
printed at 1600 dots per inch this yields a tag with a diameter of about 4 mm. At 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 diameter of the tag.

30 The tag includes six target structures. A detection ring 15 allows the sensing device to initially

detect the tag. The ring is easy to detect because it is rotationally invariant and because a simple
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of first to sixth codewords 520-525 are allocated alternately in circular progression around the tag.

-

The interleaving is designed to maximize the average spatial distance between any two symbols of

the same codeword. Other arrangements of the codewords or their data symbols may be utilized.

The physical layout of the tags or the shape and/or arrangement of data symbols within each tag are
25 nor essential to the working of the invention. It is merely necessary that each tag encode sufficient
information for the intended use. The use of redundancy in the tag is preferred but, at its basic
level, not truly essential to the working of the invention. As such other tag arrangements may be
utilized. Examples of other tag structures are described in US Patents 5,625,412, 5,661,506,
5,477,012 and 5,852,434, and PCT application PCT/US98/20597, the contents of each of which are

30 incorporated herein by reference.

In order to support “single-click” interaction with a tagged region via a sensing device, the sensing
device must be able to see at least one entire tag in its field of view no matter where in the region or

at what orientation the sensing device is positioned. The required diameter of the field of view of



25 tag within the region. An accurate position 35 of the pen nib in the
region, as well as the overall orientation 35 of the pen, is then inferred
(at 34) fwonviises perspective transform 33 observed on thePCT/agosnd2t he
known spatial relationship between the pen's physical axis and the pen's
optical axis. 1.2.5 Alternative Tag Stidfetures The tag structure just
described is designed to allow both regular tiIings of planar surfaces and
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Each cpdeynsd oamihtidd€ o each shape’s moments, and rotation-normalizing the resulting moments.

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

useful approximation of the tag’s rotation due to pen yaw 209.

The four perspective target structures 17 are the last to be located (at 30). Good estimates of their
positions are computed based on their known spatial relationships to the ring and axis targets, the
aspect and rotation of the ring, and the rotation of the axis. Matching proceeds by applying the
30 ring’s normalizations to each shape’s moments. Once their second-order moments are normalized
the circular perspective targets are easy to recognize, and the target closest to each estimated

position is taken as a match. The original centroids of the four perspective targets are then taken to



contain a single bit indicating whether it is, the first codeword, or two
bits indicating which codeword it is. The |atter approach has the

advant agavo hzay28vf , say, the data content of only one 25 chPdBWOPU0ISS7
required, then at nost two codewords need to be decoded to obtain the
desired data. This may be the case if-phe region IDis not expected to
change within a stroke and is thus only decoded at the start of a stroke.
Wthin a stroke only the codeword containing the tag IDis then desired.
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multi-bit values (see Anoto Technol ogy Description, Anoto April 2000).
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a cor r espOHRETEe 15PLRE B*SFhe tag map class diagramis shown in Figure 22,
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region, ange tﬂag thra@- fﬁisa&ﬂl%’ Qo8N id 9GAakANofCRP RS AHARE LiRidd8p 18 nd RERET ON
to yield an absolute pen |location within the region.
20 guarantees that the ring, if found, is part of a complete tag. If a complete tag is not found and

successfully decoded, then no pen position is recorded for the current frame. Given adequate
processing power and ideally a non-minimal field of view 193, an alternative strategy involves

seeking another tag in the current image.

The obtained tag data indicates the identity of the region containing the tag and the position of the
25 tag within the region. An accurate position 35 of the pen nib in the region, as well as the overall
orientation 35 of the pen, is then inferred (at 34) from the perspective transform 33 observed on the

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

1.2.5 Alternative Tag Structures

The tag structure just described is designed to allow both regular tilings of planar surfaces and
30 irregular tilings of non-planar surfaces. Regular tilings are not, in general, possible on non-planar
surfaces. In the more usual case of planar surfaces where regular tilings of tags are possible, i.e.

surfaces such as sheets of paper and the like, more efficient tag structures can be used which



20 1.2.7 Taggi ng Schenes Two di stinct surface. coding schenes are of
interest, both of which use the tag structure described earlier in this
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al ready discussed. An alternative coding schene uses "object-indicating”
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20 . .codeword placed at that orientation, as shown in Figure 6d, where each symbol is labelled with the

number of its codeword (1-4) and the position of the symbol within the codeword (A-O). Tag
decoding then consists of decoding one codeword at each orientation. Each codeword can either
contain a single bit indicating whether it is the first codeword, or two bits indicating which
codeword it is. The latter approach has the advantage that if, say, the data content of only one
25 codeword is required, then at most two codewords need to be decoded to obtain the desired data.
This may be the case if the region ID is not expected to change within a stroke and is thus only
decoded at the start of a stroke. Within a stroke only the codeword containing the tag ID is then
desired. Furthermore, since the rotation of the sensing device changes slowly and predictably

within a stroke, only one codeword typically needs to be decoded per frame.

30 It is possible to dispense with perspective targets altogether and instead rely on the data
representation being self-registering. In this case each bit value (or multi-bit value) is typically
represented by an explicit glyph, i.e. no bit value is represented by the absence of a glyph. This
ensures that the data grid is well-populated, and thus allows the grid to be reliably identified and its



cases be associated with content objects which are different fromthose
associated with their 20 corresponding term nal elenents, particularly
where thavaeonsmsmt objects are style-related. Each printeBCT/ASbENGSET of a
docunent and page is al so described separately, to allow i nput captured
through a particul ar page instance 830-2®-be recorded separately fromi nput
captured through other instances of the sane page description. The
presence of the st abstracé docunment description on the page_server
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el ements such as hyperlinks and input fields. WO 02/ 42894 PCT/ AU01/ 01527
-24 A docypgnt iggt e 831 corresponds to a formatted docunent 834. It
consists of a set of page instances 830, each of which corresponds to a
page descDegidingm tag edsultstie a frepidtElDY, @ GagliDG witbi{ag-rdiade pepagBforMSBEBRahSRE ID
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el ements 8fdmbedink k@lefle 8h&BRIsBdaredhe AmeRAf8aser ver command el enent 846, as
shown in Figure 27. A static elenent 843 can be a style elenment 847 wth
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script el emghspluggen location within the region.

20 1.2.7 Tagging Schemes

Two distinct surface. coding schemes are of interest, both of which use the tag structure described
earlier in this section. The preferred coding scheme uses “location-indicating” tags as already

discussed. An alternative coding scheme uses “object-indicating” tags.

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

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

An object-indicating tag contains a tag ID which directly identifies a user interface element in the



Wi th 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 iwaoragsbaured on the page which does not apply torar/apeniset i nput
element. 20 In the preferred formof the invention, a tag map 811 is
associated wth each page instance to a23ew tags on the page to be
translated into | ocations on the page. 1.4 THE NETPAGE NETWORK I n a
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i nstance ents as netpage printers sen page 1™npu rectly to
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relative to the description of the correspondi ng page. A netpage |ID server
12 all ocates docunment IDs 51 on dermand, and provi des | oad-bal anci ng of page
5 serversldia | DOCUBENT ANB RAGE DESCRIBHONS A net page printer uses the Internet

Di stributed Sys S), or simlar, to re oIve a  netpage page ID 50
into the ﬁ@ﬁ)ﬁNﬁTﬁeﬁ e&ﬁ’aﬁ%&?&t Q[fg Famsnt ad-Rpge fesgrption clast dingam s hgWe feFigures 25

correspongidrg. page instance. A netpage application server 13 is a server
whi ch hosts interactive netpage applications. A netpage 10 publication

server 14mi e aBtpa@Pyseat 4 ABcum@nY & dedHved apakbd BREIS. ALtHRAESs Q&(ﬁ{d&el@%‘i tﬁéJ
netpaqg rinters, They are described in detail in Section 2. Netp
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the document is paginated and otherwise formatted. Formatted terminal elements 835 will in some
cases be associated with content objects which are different from those associated with their
20  corresponding terminal elements, particularly where the content objects are style-related. Each
printed instance of a document and page is also described separately, to allow input captured
through a particular page instance 830 to be recorded separately from input captured through other

instances of the same page description.

The presence of the most abstract document description on the page server allows a user to request
25 a copy of a document without being forced to accept the source document’s specific format. The
user may be requesting a copy through a printer with a different page size, for example.
Conversely, the presence of the formatted document description on the page server allows the page

server to efficiently interpret user actions on a particular printed page.

A formatted document 834 consists of a set of formatted page descriptions 5, each of which
30 consists of a set of formatted terminal elements 835. Each formatted element has a spatial extent or
zone 58 on the page. This defines the active area of input elements such as hyperlinks and input

fields.



15 provi ded by netpage servers, and in particular the functionality
provided by the ID server and the page server, can also be provided

di rect| y wonoz423et page appliance such as a netpage printerPCi/AUa/0IZNPUt er
wor kstation, or on a local network. 1.5 THE NETPAGE PRI NTER The net page
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page i MgesSpdgB iksBmte thyRive 80RKRFNE 7Sl 888 tihich i€used to record any digital ink captured

on the page which does not apply to a specific input element.

20 In the preferred form of the invention, a tag map 811 is associated with each page instance to allow

tags on the page to be translated into locations on the page. °

1.4 THE NETPAGE NETWORK

In a preferred embodiment, a netpage network consists of a distributed set of netpage page servers
10, netpage registration servers 11, netpage ID servers 12, netpage application servers 13, netpage
25 publication servers 14, and netpage printers 601 connected via a network 19 such as the Internet, as

shown in Figure 3.

The netpage registration server 11 is a server which records relationships between users, pens,
printers, applications and publications, and thereby authorizes various network activities. It
authenticates users and acts as a signing proxy on behalf of authenticated users in application
30 transactions. It also provides handwriting recognition services if desired. As described above, a
netpage page server 10 maintains persistent information about page descriptions and page

instances. The netpage network includes any number of page servers, each handling a subset of



operation of the printheads in the print engines. Printers not enabled for
invisible IR printing have the option to print tags using | R-absorptive

bl ack 13onk42894 t hough this restricts tags to ot herw se paphyosoisas of the
page. Al though such pages have nore limted functionality than invisible

| R-printed pages, they are still classed5as netpages. A nornmal netpage
printer prints netpages on sheets of paper. Mre specialized netpage
printers may print onto nore specialized surfaces, such as globes or, sheets
of pl ast i Bage ibskgnResyPingR Bpage SeBH Gisodnaiftainpyser ingyvaligy fon gachPagrainstancs, digipor t s
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to print #terpresanesich weomlayveds shecdesriptionplithe ovgsposdiegipagat so that the
docunent's tags can be correctly interpreted. Figure 2 shows the netpage
printer cAaxstpagh BYyveaver 12 dfacetes Joggment %rorr@rnanda @nd prpvidesdoaddilangiag af ragaed

by a regi §Jr{'ré3§%iﬁﬂsﬁ§51‘{o%5tioyscl%ﬂle? he net page network. 25 A preferred
t o

enbodi ment e netpage printer is described in greater detail in Section
6 bel ow, A%ét%g[& il NE& $h Hib G Bftrbhieli O g%tén %lﬁﬂ@flo?t ALY ionltetkg@e% The
net page system-cdan operate using, printers made with a w de range o

di gi tal pnétpagepgge Dethintlthegietwork pdrréss df thg nethagerpage serviej endling the stesponding
i nkjet, | §§%rins§inggt rophot ographic, and others. 30 However, for w de
consuner cﬁ:ept ance, it is desirable that a netpage printer have the

foll owi ng, char .Sk CS: 02/.4 R . - 2d- . hi c
qual ity cél Ig&%ﬁ‘?%ﬁﬁ féﬁ%}l S%?egrr%g\q%u%%‘f%%? %chg%é ﬁﬁﬁgﬁﬁﬁ% ﬂgprlg?t}oggﬁ ?%aﬁgl ow
print d0 coustlication $eower i IAkis @osdpplidativn paper whiok tpublishesphapagp aeloatments tona@pagy

stlr: ﬁtnlt ngri})rqlt&ti%r%kﬁg%%srﬁ%%dgt ict)i?tgﬂﬁpgeecgonjg si nul t aneous doubl e si ded
Netpage servers can be hosted on a variety of network server platforms from manufacturers such as

IBM, Hewlett-Packard, and Sun. Multiple netpage servers can run concuirently on a single host,

and a single server can be distributed over a number of hosts. Some or all of the functionality

15 provided by netpage servers, and in particular the functionality provided by the ID server and the

page server, can also be provided directly in a netpage appliance such as a netpage printer, in a

computer workstation, or on a local network.

1.5 THE NETPAGE PRINTER

The netpage printer 601 is an appliance which is registered with the netpage system and prints
20 netpage documents on demand and via subscription. Each printer has a unique printer ID 62, and is
connected to the netpage network via a network such as the Internet, ideally via a broadband

connection.

Apart from identity and security settings in non-volatile memory, the netpage printer need not
contain any persistent storage. As far as a user is concerned, “the network is the computer”.
25 Netpages function interactively across space and time with the help of the distributed netpage page

servers 10, independently of particular netpage printers.

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

multicast to all subscribers’ printers and the appropriate page servers.



| ow power consunption No currently comrercially available printing

technol ogy has all of these characteristics. To enabl e production of
printerswdbhashese characteristics, the present applicaneChvagoi/omsent ed a
new 15 print technology, referred to as Menjet TMtechnol ogy. MenjetTMis a
drop-on-denmand i nkjet technol ogy that-R2@Georporates pagew dth printheads
fabricated usi ng m croel ectromechani cal systems (MEMS) technol ogy. Figure
17 shovvswg Si n {3 jnting el enent 300 of a Me tTM printhead. The
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condi t | on@RltigAYS. iRy 1P lisien Pe. The printing el ement 300 is approximtely 110
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supports at least one surface type, and supports at least one tag tiling scheme, and hence tag map,

20 for each surface type. The tag map 811 which describes the tag tiling scheme actually used to print a
document becomes associated with that document so that the document’s tags can be correctly

interpreted.

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

maintained by a registration server 11 on the netpage network.

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

below, with reference to Figures 11 to 16.

1.5.1 Memjet™ Printheads

The netpage system can operate using printers made with a wide range of digital printing
technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others.
30 However, for wide consumer acceptance, it is desirable that a netpage printer have the following

characteristics:



for about one mcrosecond, resulting in Joule heating. The tenperature
increase resulting from Joul e heating causes the beam pair 308 to expand.
As the pasgovesactuator beam pair 309 is not heated, it BOFAUDUOISZXpand,
resulting in a stress difference between the two beam pairs. This stress 15
difference is partially resolved by the2gantil evered end of the
el ectrot hermal bend actuator 320 bending towards the substrate 301. The
| ever arm 307 transmits this novenent to the nozzle chanber 304. The
nozzl e chanber PBogeaRhicaakity solor PEIngi crons to the position shown in Figure
19(b). This increases the ink pressure, forcing ink 321 out of the nozzle
302, and Causi fightanelity ekt primipg scus 316 to bul ge. The nozzle rim 303
prevents the ink nmeniscus 316 from spreading across 20 the surface of the
nozzl e chamber hib4eliapdityt he t enperature of the beam pairs 308 and 309
equal i zes, the actuator 320 returns to its original position. This aids in
the break=®of f d&w piigerico dropl et 317 fromthe ink 321 in the nozzle
chanber, as shown in Figure 19(c). The nozzle chanber is refilled by the
action 5of *t he dawinkcestt ensi on at the nmeniscus 316. 25 Figure 20 shows a
segnent of a printhead 350. In a netpage printer, the length of the
printheade*i s tlévepdpetdostni dt h of the paper (typically 210 nm in the
direction 351. The segnment shown is 0.4 mm |ong (about 0.2% of a conplete
print heady. Wheimpbyopetatiomg, t he paper is noved past the fixed printhead in
the direction 352. The printhead has 6 rows of interdigitated printing
el ements 300, nparlysilemigrigting si x col ors or types of ink supplied by the ink
inlets 312. 30 To protect the fragile surface of the printhead during
operatione a naighlpeintingspetdwaf er 330 is attached to the printhead substrate
301. For each nozzle 302 there is a correspondi ng nozzle guard hole 331
t hr oudl) whi ch tshenlteneousitoople eidsd piimtingi r ed. To prevent the nozzl e guard hol es
331 from beconm ng bl ocked by paper fibers or other debris, filtered air is
punped t hrough colgaceform factoet s 332 WO 02/ 42894 PCT/ AU01/ 01527 -29 and out
of the nozzle guard holes during printing. To prevent ink 321 from dryi ng,
t he nozzl e guandy péveer s@rtmagtionhi | € the printer is idle. 1.6 The Netpage Pen
The active sensing device of the netpage systemis typically a pen 101,
whi ch, usiNwgutrtslyeoihedtatly ateilabla printidgaechhddgy has alibf these 0haaqidristie. and decode
JR position tags froma page via an inmage sensor. The inmage sensor is a
so: i d- st atTe ed?ﬂé predlmﬁﬁi/d)f(iﬁdtewh\iﬂﬁl thEse @Pqracstia the i)fekérﬁﬁ%pﬂlﬁalﬁlﬁisﬂil\ren&ﬂ asliﬁwg at
only ar-|n r t hs escf i etai ow, .t he
oy ert o P tee RS Tgn G TR r et Faoipeg oS it O e R: i
t he pen | SecBidI6Eyt €hab GRGHEPCkAGS pagewadth Uprrtitda@ ifabridhted tRingapfidtbdectromechanical
systems (MEMS) technology. Figure 17 shows a single printing element 300 of a Memjet™
printhead. The netpage wallprinter incorporates 168960 printing elements 300 to form a 1600 dpi
pagewidth duplex printer. This printer simultaneously prints cyan, magenta, yellow, black, and

20 infrared inks as well as paper conditioner and ink fixative.

The printing element 300 is approximately 110 microns long by 32 microns wide. Arrays of these
printing elements are formed on a silicon substrate 301 that incorporates CMOS logic, data

transfer, timing, and drive circuits (not shown).

Major elements of the printing element 300 are the nozzle 302, the nozzle rim 303, the nozzle
25 chamber 304, the fluidic seal 305, the ink channel rim 306, the lever arm 307, the active actuator
beam pair 308, the passive actuator beam pair 309, the active actuator anchor 310, the passive

actuator anchor 311, and the ink inlet 312.

The active actuator beam pair 308 is mechanically joined to the passive actuator beam pair 309 at
the join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The

30 combination of elements 308, 309, 310, 311, and 319 form a cantilevered electrothermal bend



human handwiting (i.e. at 200 dpi or greater and 100 Hz or faster).

I nformation captured by the 10 pen is encrypted and wirelessly transmtted
to the pwoos#28)Hr base station), the printer or base stRCT/AN0i/NNSET preting
the data with respect to the (known) page, or, in the preferred enbodi nent,
transmtting the information to a netpag&-server for interpretation. The
preferred enbodi nent of the netpage pen operates both as a marking i nk pen
and as a non- narking stylus. The nmarki ng aspect, however, is not necessary
for using2t¥#riédpage systemas a 15 browsing system such as when it is
used as an Internet interface. Each netpage pen is registered with the

net page sygrerSsRehhgmall i of ge mﬁwfmngqg elgmpenty 300pimcladipga cropesepiinHgof pen
class ' di aghiftfg di&hdnf560. e RESs LetlicH $18 ik BRI RARD inkPioNidh P 88bvPbhe 3nk inlet
registration server 11 on the netpage network. Wien either nib is in

cont act whthe paeseptepugh thesilisemwafet ¥mi nes its position and orientation
relative 20 to the page. The nib is attached to a force sensor, and the
force &n Figarepi¥a), é%h@élrl@(césléw thepperdting cyade of 2 MemietH otivtingslamedt 18 e

whet her the pen is "up"” or "down". This allows a interactive el enent on the
page to bEiguie| 19t ebpwsishe piriesseit mesitiont of thenigk menisensi3 16 priorge gentinggm ieigdreplet.

say, 1 nfof gl fe%efdrlﬂ ehozA1€ LK, WF&@{L%%C% at tﬁeriﬁk hiScus B§6 SRR We%n@t? a
continuous value to allow, say a signature to

veri fi ed. seeh3Srpimeddoptwgen ﬁbvmleahmm3@4jmdéh€tmkghaandpmc3%l ed force which is
25 greater than that nornmally applied when witing. To "click" the user
appl i es aWhile pengng, thecﬂrimtead 6M0ﬁ)qi3utttyedistﬁblteSTdﬁ%frmathoprbw ieniginengangoller to
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t he page, |n|t| ated by a pen-down event. and conpl et ed t he  subsequent
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the surface of the nozzle chamber 304.

As the temperature of the beam pairs 308 and 309 equalizes, the actuator 320 returns to its original
position. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozzle chamber,
as shown in Figure 19(c). The nozzle chamber is refilled by the action of the surface tension at the

meniscus 316.

25 Figure 20 shows a segment of a printhead 350. In a netpage printer, the length of the printhead is
the full width of the paper (typically 210 mm) in the direction 351. The segment shown is 0.4 mm
long (about 0.2% of a complete printhead). When printing, the paper is moved past the fixed
printhead in the direction 352. The printhead has 6 rows of interdigitated printing elements 300,
printing the six colors or types of ink supplied by the ink inlets 312.

30 To protect the fragile surface of the printhead during operation, a nozzle guard wafer 330 is
attached to the printhead substrate 301. For each nozzle 302 there is a corresponding nozzle guard
hole 331 through which the ink droplets are fired. To prevent the nozzle guard holes 331 from
becoming blocked by paper fibers or other debris, filtered air is pumped through the air inlets 332



Each netpage pen has a current selection 826 associated with it, allow ng
the user to performcopy and paste operations etc. The selection is

ti me-st aved2/s1s9al | ow the systemto discard it after a de¢T/Agdrensee

peri od. The current selection describes a region of a page instance. It
consists of the nost recent digital iRrR9stroke captured through the pen
relative to the background area of the page. 10 It is interpreted in an
appl i cati on-specific manne nce.it |s submtted to an application via a
sel ect i on 2% pEPF thARoZY s ot dugingmimiag, Togeevantdpk $2from dpyingothe nopgleguprd ¢ he
nib |ast Rodehikd RHildMe piiGeIOd. 0 the system In the case of the default

net page pen described above, either the marking ink nib or the non-marking
stylus nijds cpepage@ah pen also has a current nib style 825. This is
the nib style |last associated with the pen 15 by an application, e.g. in
response t@e blife YSRing A6Vi6S b tﬁgn@tp%@ spsrieni fsQfﬁlé'all?%lﬁéﬁ 161, whil®, G At dmbRldRa
style is the nib style associ at the current nib. Strokes captured
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SUbsequentuhy e S%BPQ%%d-SEa@Xevﬁre?r&%H%{ﬁcﬁlda b EQ@ fﬂfepto t%eﬁéin%rﬁt%
they are tagged VWhenever the pen is with a printer w

it can comparmiizardeyavelsagthe Msslesopibed in2gord deizshb;e;tow ttlse sy@nqlm inable toEeNse \Mnelmthehe
pen fails QAR dihitihL 1, , A
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recogniti @tatlmf mtwmebmg ﬂhe rigta \uﬁdrefsmt wonthe Gaowdbpager of, iirc ghiei [mcfennﬁfd emtg:danemt es.
The pen i i rel e a I the net page printer via a
short-rangrenrad f%nm%lﬁ g aeseg{ fr H‘tegrprte%ag nk is encrypted for
privacy a i edfor efflc transm ssion, . but is
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buf f er ca acit¥. VWD 02/ 4%894 PCT/ AU01/ 0152 -31 A pen can he rﬁ?g]i stered
with any g’ﬁ{i‘&}’ Sectie Repariated fRfprmgHen, paiptaipefl by afegistption serel; Prn¢tBAeSages
both on papsiorkand on the network, it is largely inmaterial which printer a
pen is conmunicating wth at any particular tinme.

When either nib is in contact with a netpage, the pen determines its position and orientation relative

20  to the page. The nib is attached to a force sensor, and the force on the nib is interpreted relative to a
threshold to indicate whether the pen is “up” or “down”. This allows a interactive element on the
page to be ‘clicked’ by pressing with the pen nib, in order to request, say, information from a
network. Furthermore, the force is captured as a continuous value to allow, say, the full dynamics
of a signature to be verified. The nib may be movable when subject to a specified force which is
25 greater than that normally applied when writing. To “click” the user applies a force sufficient to
move the nib. This may provide more desirable feedback to the user compared to that provided by a

non-moving nib.

The pen determines the position and orientation of its nib on the netpage by imaging, in the infrared
spectrum, an area 193 of the page in the vicinity of the nib. It decodes the nearest tag and computes
30 the position of the nib relative to the tag from the observed perspective distortion on the imaged tag
and the known geometry of the pen optics. Although the position resolution of the tag may be low,
because the tag density on the page is inversely proportional to the tag size, the adjusted position

resolution is quite high, exceeding the minimum resolution required for accurate handwriting



A preferred enbodi nent of the pen is described in greater detail in Section
6 below, with reference 5 to Figures 8 to 10. 1.7 NETPAGE | NTERACTI ON The
net page pvont/e89601 receives data relating to a stroke frparabel/pasr 101
when the pen is used to interact with a netpage 1. The coded data 3 of the
tags 4 is read by the pen when it is usé@-to execute a novenent, such as a
stroke. The data allows the identity of the particular page and 10
associ ated interactive elenent to be determ ned and an indication of the
relative ﬁ?fé‘g‘%lf“?ihl ng of the pen relative to the page to be obtained. The
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an "al i as wigsieer @' peh! ia@vitthl &hgASKS phif@r with which it can communicate, the pen slowly
20  flashes its “online” LED. When the pen fails to decode a stroke relative to the page, it momentarily

activates its “error” LED. When the pen succeeds in decoding a stroke relative to the page, it

momentarily activates its “ok” LED.

A sequence of captured strokes is referred to as digital ink. Digital ink forms the basis for the
digital exchange of drawings and handwriting, for online recognition of handwriting, and for online

25  verification of signatures.

The pen is wireless and transmits digital ink to the netpage printer via a short-range radio link. The
transmitted digital ink is encrypted for privacy and security and packetized for efficient

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

When the pen is out of range of a printer it buffers digital ink in internal memory, which has a
30 capacity of over ten minutes of continuous handwriting. When the pen is once again within range
of a printer, it transfers any buffered digital ink. The buffer may provide more or less buffer

capacity.
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stroke applies, and determines which element of the page description the stroke intersects. It is then

20 able to interpret the stroke in the context of the type of the relevant element.

A “click” is typically a stroke where the distance and time between the pen down position and the
subsequent pen up position are both less than some small maximum. An.object which is activated
by a click typically requires a click to be activated, and accordingly, a longer stroke is ignored. The
failure of a pen action, such as a “sloppy” click, to register is indicated by the lack of response from

? 13

25 the pen’s “ok” LED. However, where a netpage includes a button a “click” can be registered when

both the pen down and pen up positions are both within the area of the button.

There are two kinds of input elements in a netpage page description: hyperlinks and form fields.

Input through a form field can also trigger the activation of an associated hyperlink.

1.7.1 Hyperlinks

30 A hyperlink is a means of sending a message to a remote application, and typically elicits a printed

response in the netpage system.
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styl ed strokes i8 WhichEaGpats, @ka @mRedicnt Mtdoh daffesdi lﬂfguigieﬁﬁachsﬁ)%mm tj3R s
positiagns 876, each of V\f‘li ch al so includes pen orientation and nib force.

The dilyi t Sharackasizedpy what idorgation is syhuitiediio the applicptifur e 33. A fiel d el enent
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in Fi g1 € 186 sysRRYindlhdhs 4Rl peh Kuf@R $HEREn 836 A a selection hyperlink activation. The system

includes the content of the associated form instance 868 in a form hyperlink activation, although if

the hyperlink has its “submit delta” attribute set, only input since the last form submission is

included. The system includes an effective return path in all hyperlink activations.

A hyperlinked group 866 is a group element 838 which has an associated hyperlink, as shown in

25 Figure 31. When input occurs through any field element in the group, the hyperlink 844 associated
with the group is activated. A hyperlinked group can be used to associate hyperlink behavior with a

~ field such as a checkbox. It can also be used, in conjunction with the “submit delta” attribute of a
form hyperlink, to provide continuous input to an application. It can therefore be used to support a
“blackboard” interaction model, i.e. where input is captured and therefore shared as soon as it

30 occurs.

1.7.2 Forms

A form defines a collection of related input fields used to capture a related set of inputs through
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sel ect i onEafh form Rtanes, fgusirBhiy agoFieted dat 3 P8 38N form’instances derived from it, thus

20 providing a version history. This allows all but the latest version of a form in a particular time

period to be excluded from a search.

All input is captured as digital ink. Digital ink 873 consists of a set of time-stamped stroke groups
874, each of which consists of a set of styled strokes 875. Each stroke consists of a set of time-
stamped pen positions 876, each of which also includes pen orientation and nib force. The digital

25 ink class diagram is shown in Figure 33.

A field element 845 can be a checkbox field 877, a text field 878, a drawing field 879, or a
signature field 880. The field element class diagram is shown in Figure 34. Any digital ink captured
in a field’s zone 58 is assigned to the field.

A checkbox field has an associated Boolean value 881, as shown in Figure 35. Any mark (a tick, a
30 cross, a stroke, a fill zigzag, etc.) captured in a checkbox field’s zone causes a true value to be

assigned to the field’s value.

A text field has an associated text value 882, as shown in Figure 36. Any digital ink captured in a

text field’s zone is automatically converted to text via online handwriting recognition, and the text



30 the actual interpretation is application-specific. Table 2 summari zes
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15 input zone on a page and does not accept input. It can have an associated field value which is

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

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

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

time, however, and can be generated up-front if necessary,

Digital ink, as already stated, consists of a sequence of strokes. Any stroke which starts in a

25 particular element’s zone is appended to that element’s digital ink stream, ready for interpretation.
Any stroke not appended to an object’s digital ink stream is appended to the background field’s
digital ink stream.

Digital ink captured in the background field is interpreted as a selection gesture. Circumscription of
one or more objects is generally interpreted as a selection of the circumscribed objects, although

30 the actual interpretation is application-specific.

Table 2 summarizes these various pen interactions with a netpage.
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The raw digital ink captured in every field is retained on the netpage page server and is optionally

transmitted with the form data when the form is submitted to the application. This allows the

application to interrogate the raw digital ink should it suspect the original conversion, such as the

conversion of handwritten text. This can, for example, involve human intervention at the

10

application level for forms which fail certain application-specific consistency checks. As an

extension to this, the entire background area of a form can be designated as a drawing field. The

application can then decide, on the basis of the presence of digital ink outside the explicit fields of

the form, to route the form to a human operator, on the assumption that the user may have indicated

amendments to the filled-in fields outside of those fields.

15

Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The process

consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page instance 830 to

which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at

887) a formatted element 839 whose zone 58 the stroke intersects; determining (at 888) whether the



30 instance with field values preserved. The copy contains the sane
hyperlink transaction IDs as the original, and so is indistinguishable from
t he ori giwab2/4296an application. A reset form command voi BET/A@1/01527
corresponding forminstance and then produces an active printed copy of the
form instance with field values discardéd. The copy contains the sane
hyperlink transaction |IDs as the WO 02/42894 PCT/ AU01/ 01527 -37 original.
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1.7.3 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
25 reset form command 910, a get form status command 911, a duplicate page command 912, a reset
page command 913, a get page status command 914, a duplicate document command 915, a reset

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

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

instance with field values discarded. The copy contains the same hyperlink transaction IDs as the



command resets the fornms in the sane way a reset form conmand does. A get
docunent status command produces a printed report on the status of the
corr espowdd ny4mecunent instance, including who publishedPCT/AUMIES2Tt was
printed, for whomit was printed, and the status of any fornms it 30
contains. |If the page server comuand' s-3Pn sel ected" attribute is set, then
the command operates on the page identified by the pen's current selection

rat her than on the g}éﬂqe containing the command. This allows a nenu of page
server coRTgiRds st fesfatysicemmang progyces & prried PR 0B diestates U dhn eamsspondiage WO

02/ 42894 Rierli bbbl Odldding wRS p§lﬁfsﬂéﬁrlt GRBARWasS B Mor WAbmliNFa i kAN ML PAGE
server comand, then the command is ignored. =~ An application can provide
applicati Bﬁmssf?emfﬂ@fﬁawmtmg by enbeddi ng the rel evant page server

command el ement in a hyperlinked group. The page server activates the
hyper | i nkSaesg adpmn bypeglinkHnstange conjpes & iraRseeiiogr 1By gher appliration h@rtomewﬂvedgnt he
page serv e t.

R ddon BRI 2y foaf oRAgE, SEHKER EALTRRS B RER| myicd it B, iy

zone on aippigeentaddis sdypealinkot be activated directly by a user. It can,
however, be activated via a page server comrand enbedded in a different
page, i f Ahduplignte) pagsepomgrand podwend phiasd icopy 6fothe serraspandls paget mptnceovidethe 1. 8
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an appl i ca tion USER HELP SYST In a preferred enbodi ment, the netpage
printer hégméogarnﬁﬁ?rg‘sbﬁflof‘t&ws PLS BRIERF Hel p" When pressed i t elicits a
si ngl sPag I nformation, includin statuys of print conpecti on
ot atudl ot Ui riees? 106h Steaoa O GEY apreerBl Uik nsooRisg Mt SO B menu

element in the preferred implementation of the invention.

When a page instance is duplicated with field values preserved, field values are printed in their
native form, i.e. a checkmark appears as a standard checkmark graphic, and text appears as typeset
text. Only drawings and signatures appear in their original form, with a signature preferably
20 accompanied by, or alternatively replaced by, a standard graphic indicating successful signature

verification.

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

30 contains.

If the page server command’s “on selected” attribute is set, then the command operates on the page
identified by the pen’s current selection rather than on the page containing the command. This

allows a menu of page server commands to be printed. If the target page doesn’t contain a page



top-1 evel netpage network directory 25 The hel p nenu provides a

hi erarchi cal manual on how to use the netpage system The docunent
functi on wen4ispc| udes the followi ng functions: print a popynuof/oE2docunent
print a clean copy of a form WD 02/42894 PCT/ AU01/ 01527 -39- print the
status of a document A docunent functiefi8is initiated by sinply pressing
the button and then touching any page of the docunent. The status of a
docunent i ndicates o published it and when, to whomit was _delivered,
and to mhé?ﬁ"%ﬁ?&“%ﬁ‘é‘rmg‘?‘?e the s grpird pees seuighrpnpant: then the pspmndas igptethet page
network directory allows the user to navigate the hierarchy of publications
and  ser vABEAPRBIPHEAHRIOTOT &Ppls&gtw&rfpaqlf?%mé{n?aﬂéx e Fﬁéldwgéhe Eedyant page soRer

net page Nebmmkdd IRt inNpelinkedy &b Whi B8 Servar HativaRake hipeAink HEBRaOPRERL OF -
The operator can | ocate the desired docunent and route It to the user's
printer. Bgundlinkgd group Fighes dan srasutingpepage pravesGOIMAKer or the user pays the
smal | "yel | ow pages" service fee. 10 The hel p page_is obviously unavail abl e
if the 5;y)r idnpage sewer prapnand; demant dg hidden if Hisshiddens’ atibutecis isgfy *A hiddgnt commaanglj ¢
and the USRiefiaided flHASLn ifiPLde Sh 39005 sQUhott ANkt ctly by RERE ], ZED
PUBLI CATI ON MODEL In the tollow ng description, news 1s used as a canoni cal
publ i cat i baweserbp petivaigd vialapsge sareer coramangrraibeddgd iinm diffscdntipigs i tharpagé server

net page 5¥§&§ﬁ%ﬂﬁ$E@QMQQmﬂ&%thﬁmQE&?n used in the limted 15 sense of
newspaper and newsnmagazi ne news, the intended scope in the present context
is wider. In the netpage system the editorial content and the adverti sing
content of ga newﬁ%gﬁ@ﬁﬂﬁgﬁfdgﬁsagﬁETﬂghgonalized using different nechanisns.
The editorial content Is personalized according to the reader's explicitly
st at edl0andh theplefetet forms egeh uewpagd i peited Wit the hethaze 1ddveat HdvtdEtbingd M@icmo tHaeipt | S
personal i zed accordin 0 the reader's |ocaglity and denographic. 20 2.1

D) TOR! AL TPERSORARTIRELRE RcaisGERTRPeE HeckEbiin 6 B ey bRyt

sour ces: S\ﬂ@f eclitkiag” tﬂ@iﬁgt_ﬁ Brodii¥A cPpibof theypadgl Th thé:éidad:doftag_ﬁﬁﬁ, éﬁiﬂﬁﬁtoﬁﬁﬂohﬂo‘% anews
streans. ile news, ications are regated and edited, by the

publ i sher oMetshs ﬁltggﬁ%maﬁéldag heetiat atit gw%eciocwen& els puiskitor&Punspr By a
speci al i zgktdpeGits ASIPIRGESrP hote DENSefiviRg psgal | ons typically correspond to
traditi onal newspapers and newsmagazi nes, 25 while news streans can be many

and vars edhe AefalilGingBPuEe EpHuhdtiRMid DRI SRENY 68 thedrelcVhhiOfRtbage page server. -
Special copy functions are handled by linking the logo button to an application.

1.9 USER HELP SYSTEM

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

elicits a single page of information, including:

20 o status of printer connection
. status of printer consumables
. top-level help menu
. document function menu
. top-level netpage network directory

25 The help menu provides a hierarchical manual on how to use the netpage system.
The document function menu includes the following functions:
. print a copy of a document

. print a clean copy of a form



strip, a freelance witer's colum, a friend' s bulletin board, or the
reader's own e-nail. The netpage publication server supports the

publ i cat ivomopiz2sedi t ed news publications as well as the apgragatoiser of
mul ti pl e news streans. By handling the aggregation and hence the formatting
of news streans selected directly by tBe-reader, the server is able to

pl ace advertising on pages over 30 which it otherwi se has no editorial
control. The subscriber builds a daily newspaper by selecting one or nore
contributfng n8WR PRARRALIBAEMND 02/ 42894 PCT/ AUD1/ 01527 - 40 and
creating a ersonallzed version of each. The resulting daily editions are
printed aftdlasuem funchienets itiatech by simply; Megsiag thsfuiian and th%@uelavg ByPagepbdes of

a househohgtulrithi Ak | YanRX8 £AScudoldil andléitefsf@(oeﬁ& blisANaCK &R SRR d dRERS Whs
sel ecting different daily publications and en custom zing them For each

publ i cat i 8¢livereHcand énylagm andtwhen il wag selseqently sipaitied pta H8@t i ons. Sone secti ons
appear daily, 5 while others apPear weekly. The daily sections avail abl e
from TRe Wbsvnyprge mtwerk digptpyyeallowsy the axeinfol Reviceiecthe deerarrigel opilicpions "and
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"Technology", and ports' he set secti6ns is specific to a
publ i cat i Grellowpagss” pidespdakf tawl lumgy loperttor. The oparaidegandenatectht desited tesunhent| apd
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announcenenals“yelldwepagsgratvice feeor for nonitoring news feeds for specific
topics ("Alerts" or "dippings"). For each section, the reader optionally
speci flDesThe belp page is @ividudy unpvailableaif iheepiriptef . 11gablstqurint Invthik aasg the Ferrok’blighy, or

nunerlcal nunber es), and the desired
proporti or?xggndt%a\‘}%?fgre% rem(fq?lglﬁgrhoﬁlglloy?rﬂfeln\?te O%g(e g. high, normal, |ow,

none), or nunerically (| . as a percentage). 15 The reader also optionally

expresses,a pre&&&gg&c es Iﬁé?iiﬁﬂﬁﬂﬁgﬁ of shorter articles or a small

nunber of Ionger ar article’is ideally witten (or edited) in

both shorfn &RdfdieRehgf @sptibs, nswPROBdedtRI § cRERIET PRt eRidpleC ke iIBHatd! SO
be witten (or_edited) in different versions to match the expected

sophi st i cB¥Flizagen frﬁéhafl@@aen ther pspagx a¥me Algopelo¥evels (Hiep pehinsthe fignited

adul t 9’5 V&mSd SMRwsphb& RPRERARRERIR ¥Rk, sheqmeh&d sédpe HEME Glesht asEat Hivi@:t o the
reader's age. The reader can specify a "readi ng age" which takes

precedencs, @Ykt pﬁ%’ées'yEtetﬁ,' @t editorial ccﬁgﬁt ant¥Be vehtsingTolBh It 2RSS pHRiERS Yare
section are sel ec prioritized by the editors, and each’is assigned

a useful persemalized usipg diféqrent mechanispsailbe adiforigheqntent & persongliged penording to the
subscri b efe%.der' ne}HJ'ill:i%{ | & e d0 SR mplicRHP L §ftdred SRR CrofRNTHE %H{;grﬁmﬁg\n cbdtént is

subscri bers’
personahzed accordmg to the reader’s locality and demographic.

20 21 EDITORIAL PERSONALIZATION

A subscriber can draw on two kinds of news sources: those that deliver news publications, and
those that deliver news streams. While news publications are aggregated and edited by the
publisher, news streams are aggregated either by a news publisher or by a specialized news
aggregator. News publications typically correspond to traditional newspapers and newsmagazines,
25 while news streams can be many and varied: a “raw” news feed from a news service, a cartoon

strip, a freelance writer’s column, a friend’s bulletin board, or the reader’s own e-mail.

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

30 which it otherwise has no editorial control.

The subscriber builds a daily newspaper by selecting one or more contributing news publications,



25 In sections where it is appropriate, the reader may optionally enable
col l aborative filtering. This is then applied to articles which have a
sufficiewoy2dag |ifetime. Each article which qualifies Por/Avenbiszbor ati ve
filtering is printed with rating buttons at the end of the article. The
buttons can provide an easy choice (e-¢0-"1iked" and "disliked ), making
it nmore likely that readers will bother to rate the article. 30 Articles
with high priorjities and short lifetimes are therefore effectively

consi der etRdegsrRg;personalized ygrsioh of wache dhe apsylting daily editiens) aye prinied andyprypd
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either qualitativel g. do or don't surprise WO O [ AU01/ 01527

-41 me), étffemtﬂétere@ﬁlan@/tasw bl sglectingrdaffierensidaiy pubbieasiony mtéheg cutiemizing dwhol d
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af fects thé quan mhlc |nages can I"'vere

r eader oppMﬂm&khymsp&edﬂhdSm&mmreference for fewer |nages or smal | er i mages
or both. If the nunber or size of inmages is not reduced, then inmages may
be del i velbsireader lcavextergithe daily Iib@sl(ajperd)y atatihgvmtom estbnst eash ooy draivinly ograagt er

conpr ggsi on tern tlve t he and uallty of
e Ve irytsy Bt TS Bt O Sigh e et R0 b pr e B BPOuileRenh
how quant {‘Pemenal Jairéer, mdmtb’ﬁﬁg wend foronfer qreyif\z abpias Alees” or OCkPpinzey. Th| S

i nvol ves specifying whether units are inperial or netric, a local time zone
and tine F&m&atepn@ndleaeddeﬁqitmﬁanyrspmﬁe,s ita gide \maérhpallthth;etyl (egadhbﬂ ahddiutin, or

consist of in situ tr ation or. ann tat on. p ences ar e
Gorved 1 B8 R el L8, ok op g D)y A, B ] Rigoortion of
di ffi cul t iddsrtisimysledynaiaivelyels @Shigh hornialll,&ovf/,&@d@[ orGRineAcdl (6. speRtdehtage)a
gl obal preference for a |arger presentation. Both text and i nages are

Is cal ed5actTns %M lalo optichalle sspredsésfaoprmatehwrfo'r 8 1a1geclgﬁmdgt DOrt@ArtRRs for aagﬁu The
anguage in i a ne |ca ion i i she and jts correspon i ng
text encoBfRY r° Qm%“agﬁ 5%ﬁ£ d?“%ﬂ@“gﬁﬁ?ﬁ@é@iﬁﬁnéﬁﬁhﬁ%t“ﬁdﬁF@f@Wﬁﬁ%e
expressedmgymtm%pgmyam&bmever the net page system can be configured to
provi de automatic translation services in various guises. 2.2 ADVERTI SI NG

LOCALI ZATA%&%WE' vWi#ten (or edited) in different versions to match the expected sophistication

of the reader, for example to provide children’s and adults’ versions. The appropriate version is
20 selected according to the reader’s age. The reader can specify a “reading age” which takes

precedence over their biological age.

The articles which make up each section are selected and prioritized by the editors, and each is
assigned a useful lifetime. By default they are delivered to all relevant subscribers, in priority order,

subject to space constraints in the subscribers’ editions.

25 In sections where it is appropriate, the reader may optionally enable collaborative ﬁltering. This is
then applied to articles which have a sufficiently long lifetime. Each article which qualifies for
collaborative filtering is printed with rating buttons at the end of the article. The buttons can
provide an easy choice (e.g. “liked” and “disliked”), making it more likely that readers will bother
to rate the article.

30 Articles with high priorities and short lifetimes are therefore effectively considered essential

reading by the editors and are delivered to most relevant subscribers.

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



The personalization of the editorial content directly affects the
advertising content, because advertising is typically placed to exploit
t he editovoataasent ext. Travel ads, for exanple, are nore PCHAUDK@ISY7 t O
appear in a travel section than el sewhere. The value of the editorial
content to an advertiser (and therefore4ile the publisher) lies inits
ability to attract Iarge nunbers of readers with the right denographics.
Ef fective advert|3|n Elaced on the basis of ocallty and denographics.
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because ofl Sipee it gﬁmlé]afqezyﬁ &N V:ateﬁn 13@&11@% pghits egareSponding text encoding, 1s a

20 property of the publication and not a preference expressed by the user. However, the netpage

system can be configured to provide automatic translation services in various guises.

2.2 ADVERTISING LOCALIZATION AND TARGETING

The personalization of the editorial content directly affects the advertising content, because
advertising is typically placed to exploit the editorial context. Travel ads, for example, are more
25 likely to appear in a travel section than elsewhere. The value of the editorial content to an
advertiser (and therefore to the publisher) lies in its ability to attract large numbers of readers with

the right demographics.

Effective advertising is placed on the basis of locality and demographics. Locality determines
proximity to particular services, retailers etc., and particular interests and concerns associated with
30 the local community and environment. Demographics determine general interests and

preoccupations as well as likely spending patterns.



advertising aggregator acts as an internediary between advertisers and
publi shers, and may place the sane advertisenent in nultiple publications.
It is wowdonespng that ad placenment in a netpage publi capCcoaUeEOISRE nore
conplex than ad 25 placenent in the publication's traditional counterpart,
because the publication's advertising sgdce is nore conplex. Wile
ignoring the full conplexities of negotiations between advertisers,
advertising aggregators and publishers, the preferred formof the netpage
syst em pr &vPEIESP I's J09sh RERTEAPLes Bodust tis RAYeTHSiNgs SPAEGot G -dimensionit PRty ng
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particularly desirable for the placenment oﬁ adverti senents which generate
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publications; and a publication is likely to want to present its users'
col | abor aBevansd pdricatlizagonsmad lahkzation p@hnddéd dutenaviedilyebyGietphgespublicifion sdiddrs,t O

be an advertising aggregator can provide arbitrarily broad coverage of both geography and
demographics. The subsequent disaggregation is efficient because it is automatic. This makes it

more cost-effective for publishers to deal with advertising aggregators than to directly capture

20  advertising. Even though the advertising aggregator is taking a proportion of advertising revenue,
publishers may find the change profit-neutral because of the greater efficiency of aggregation. The

advertising aggregator acts as an intermediary between advertisers and publishers, and may place

the same advertisement in multiple publications.

It is worth noting that ad placement in a netpage publication can be more complex than ad
25 placement in the publication’s traditional counterpart, because the publication’s advertising space
is more complex. While ignoring the full complexities of negotiations between advertisers,
advertising aggregators and publishers, the preferred form of the netpage system provides some
automated support for these negotiations, including support for automated auctions of advertising
space. Automation is particularly desirable for the placement of advertisements which generate

30 small amounts of income, such as small or highly localized advertisements.

Once placement has been negotiated, the aggregator captures and edits the advertisement and
records it on a netpage ad server. Correspondingly, the publisher records the ad placement on the

relevant netpage publication server. When the netpage publication server lays out each user’s



found el sewhere. Collaborative filtering vectors are therefore al so
mai nt ai ned by the rel evant 20 netpage publication server. Contact details,
i ncl udi ngvaamesIst reet address, ZI P Code, state, country, PCEASpHoNEE?
nunbers, are global by nature, and are maintai ned by a netpage

regi stration server. Presentation prefeggnces, including those for
quantities, dates and tines, are |likew se global and maintained in the
sane way. 25 The localization of advertising relies on the |ocality
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or ZlI P+4 Code. Each user, pen, printer, application provider and

applicéti rgtiops #ICHEEE: i t s own unique identifier, and the netpage

regi stration server maintains the rel ationships between them as shown in
Figures 21, 2publipZiogsystomizations regi stration purposes, a publisher is a
speci al kind of application provider, 5 and a publication is a speci al
kind of appli céellaberatiefdiering¥acta00 nay be aut horized to use any nunmber of
printers 802, and each printer may allow any nunber of users to use it.
Each user*®has eonichddtéilsdef ault printer (at 66), to which periodica
publications are delivered by default, whilst pages printed on demand are
del i vered®t o t beeseptatinn prefergngesough whi ch the user is interacting. The server
keeps ‘track of which publishers a user has 10 authorized to print to the
user ' sl0defheilcustgsmizaiioarof g pphlishtianhisrtypierdly prblicatisnspatifichend Bp dfe eysypmization
particul a nter . [ he. nit is required. Wen
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a 15 sing £ . er . ' . ' reprinter. then
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publication than between those of subscribers to different publications; and a publication is likely

to want to present its users’ collaborative filtering vectors as part of the value of its brand, not to be
found elsewhere. Collaborative filtering vectors are therefore also maintained by the relevant

20 netpage publication server.

Contact details, including name, street address, ZIP Code, state, country, telephone numbers, are

global by nature, and are maintained by a netpage registration server.

Presentation preferences, including those for quantities, dates and times, are likewise global and

maintained in the same way.

25 The localization of advertising relies on the locality indicated in the user’s contact details, while the
targeting of advertising relies on personal information such as date of birth, gender, marital status,

income, profession, education, or qualitative derivatives such as age range and income range.

For those users who choose to reveal personal information for advertising purposes, the
information is maintained by the relevant netpage registration server. In the absence of such

30 information, advertising can be targeted on the basis of the demographic associated with the user’s
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Each user also has a netpage account 820 which is used to accunul ate

m cr o- debEedh usar per edites apglicatin providér@né appisgionie assigned iteowywn wueui identifier,

par agr aph). i . i r l.

amber o e 2AbARE AR A st Ah A BRI R, B)ihob AR

| ocal i zat 2bri2, 2undi HgFor wpigtrationiperposss, Hpublister isca specialridsd 8flapplicating piomidag t he
user's zencogde ignature 8 30 fingerprint 819 etc; a handwiting nodel
819 autson%?&%:%blg/a%ﬁ%%sﬁts ?Cﬁaé%hﬁlfgfﬂ’éw%?gtem and SET paynent card accounts
821 with hch es60 rce.pa ts can b e. WO 02/ 42894 PCT/ AU01{ 01527
Ta5- ", 3. Y e e A HeC AT B e S el R e AP 1% P o gy i
"favorit eslly aunhenkfSusers tosed itl Eabhaiserchak @ s@igle. defunlttptimten €dtgayao whizthwertiédical he
list is mai.ntained by.the temon.the user's behalf It is qrganized as a
hi er ar chy DBHCaoRf e cklitsseg! B35ty Sbily diessbanie R BT drFEL R BRI e
cl ass di agfreughi whifhi ther@erdi. inferattidg. STHd ivef kedpk Stackl e wahycht piblistief £ add| has

mai ntai.ns a history. list 929 ach user's behal f, containjng links to
docu tsa‘g{‘?}?ze‘i\@cpélgsté’dﬁeo % er}ﬁ‘gte?mfeﬁ'r‘%ﬂ shep dogs et g gREd g‘frsﬂt)é’?r?nﬂ Rartjcylar

or gani zedpagebi adsRadfed@i@dhe ID when ifis Bdgaf&l r ed enbodi ment of which is shown
in the class diagramin Figure 42. 2.4 | NTELLI GENT PAGE LAYOQUT 10 The

net page pWWleh @akdrQiibsGiftey @08 &1/4 Piitichtial S0y, thayiblishér S0MQ.cPAPOEatich pRREBr SUBFI ' S
personal i zed ublication on . a section-by-section basis. Since npst

adverti seffetHionZiddo PRnt iR Sﬂ’B‘Flﬁ?doPmﬁ?ré’I thegispret dedanl RsfeanHip authoriasen a be

pl aced onrdvbedpaasy Maé 8y ehetier. B @kt Ahy RABLEREal pdheR0adMR At feft lighekiBl kPa f OF
a section can be achieved with wildly varying advertising ratios on

i ndi vilduafmglayes hp vier if anrherized e menn Dagiirylar pranters them et prinieTgencenirmmany pf the t
this. Theyabgggisthmis 15 configured to attenpt to co-locate closely tied
editorial and advertising content, such as placing ads for roofing materi al
speci fi Ca*rhé/Fé!H idisusbd® RiRL IEALGRBpREMZUSE REfiIE nRREHA by 8PhUERaCRyHRs i T -

yourself roofing repairs. )
registration server, via the DNS in the usual way.

A Web terminal 809 can be authorized to print on a particular netpage printer, allowing Web pages
20 and netpage documents encountered during Web browsing to be conveniently printed on the nearest

netpage printer.

The netpage system can collect, on behalf of a printer provider, fees and commissions on income
earned through publications printed on the provider’s printers. Such income can include advertising
fees, click-through fees, e-commerce commissions, and transaction fees. If the printer is owned by

25  the user, then the user is the printer provider.

Each user also has a netpage account 820 which is used to accumulate micro-debits and credits
(such as those described in the preceding paragraph); contact details 815, including name, address
and telephone numbers; global preferences 816, including privacy, delivery and localization
settings; any number of biometric records 817, containing the user’s encoded signature 818,
30 fingerprint 819 etc; a handwriting model 819 automatically maintained by the system; and SET

payment card accounts 821 with which e-commerce payments can be made.
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individual pages within the section, and the ad layout algorithm exploits this. The algorithm is

15 configured to attempt to co-locate closely tied editorial and advertising content, such as placing ads
for roofing material specifically within the publication because of a special feature on do-it-

yourself roofing repairs.

The editorial content selected for the user, including text and associated images and graphics, is

then laid out according to various aesthetic rules.

20 The entire process, including the selection of ads and the selection of editorial content, must be
iterated once the layout has converged, to attempt to more closely achieve the user’s stated section
size preference. The section size preference can, however, be matched on average over time,

allowing significant day-to-day variations.

2.5 DOCUMENT FORMAT

25 Once the document is laid out, it is encoded for efficient distribution and persistent storage on the

netpage network.

The primary efficiency mechanism is the separation of information specific to a single user’s
edition and information shared between multiple users’ editions. The specific information consists
of the page layout. The shared information consists of the objects to which the page layout refers,

30 including images, graphics, and pieces of text.
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Table 3 - netpage layout objects

Layout Attribute Format of
object linked object
[mage Position -
Image object ID JPEG 2000

Graphic Position -

Graphic object ID SVG

Textflow Textflow ID -

Zone -

Optional text object ID  [XML/XSL

Hyperlink  [Type -

Zone -

Application ID, etc.

Field T'ype _

Meaning =




20 quarter of each page is covered with images, the average page has a size
of less than 400KB. The printer can therefore hold in excess of 100 such
pages i nwos2ispernal 64MB nenory, allow ng for tenporarpChabses2etc. The
printer prints at a rate of one page per second. This is equivalent to
400KB or about 3Miit of page data per sdgend, which is simlar to the

hi ghest expected rate of page data delivery over a broadband network. 25
Even under abnormal_circumstances such_as when the printer runs out of
paper, it|is likel ¥onthat the user will be able(to replenish the paper
supply betare the printer's 100-page internal stlorage capacity is

exhaust ed|Waerwasker [Zopé the printer'§ internal ngnory does fill up, then the
printer || be unable to make use Jof a nulticdst when it first occurs.
The net page publication server therefore allows printers to WO 02/42894
PCT/ AU01/ 01527 -48 submt requests for re-nulticasts. Wen a critical
nunber of requests is received or a tinmeout occurs, the server

re-nul ti caht s t Ro@nmNagINSTRIBUGIONhar ed obj ects. Once a docunent is printed,
a printer cap produce ap exact duplicate at any tinme by retrieving its

page | ayodt<lesited Bhaventos Pripgtes 1oh &fficiant disitbuiiprgandseersisient storage Pucie RRERASRD
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del i ver ed godiffneti ifistahcdesi gnat ed net page formatting server which reformats it
as a netpage docunent. A netpage formatting server is a special instance

of a netpage sovd (i:dﬁﬁ)tu{eg'l &?roY%'btinu:EQ@ stHREP 39 hel HafFat dohREt aRPENRLs D aRticast
know edge of various Internet docunent formats, including Adobe's Portable
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layouts and shared content. Other techniques for distributing the data may be used.

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

fully-populated layout and then rasterizes and prints it.

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

page data delivery over a broadband network.

25 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



3 SECURITY 3.1 CRYPTOGRAPHY Cryptography is used to protect sensitive
information, both in storage and in transit, and to authenticate parties
to a tram@orism There are two classes of cryptography i PICWAGesmISe2ad use:
25 secret-key cryptography and public-key cryptography. The net page network
uses both classes of cryptography. Secagt-key cryptography, also referred
to as symmetric cryptography, uses the sane key to encrypt and decrypt a
nmessage. Two parties w shing to_exchange nessages nust first arrange to
secur el y Subrihieapestst for resmpltigastsy ANhen ocipigal pyohes pf &apestol§rgeiyed | aBmeout

referred bQuasmasyvarel ifticsithl QfeSRMYing YHER dopRisencryption keys. WO
02/ 42894 PCT/ AU01/ 01527 -49 The two keys are mathematically related in
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secur ePy 2fchanddN-PEXANBOOCHMENBUt first having to exchange a secret key.
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create a knpwn hash of a n ss%%glan then encrypt the hash using the
private kEYhe KAPRSHRES Rayer Baut tegsg gy pplicashat the encrypted hash constitutes
the "signature"” of the holder of the private key with respect tq that
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to the nmessage, then the recipient of the nessage can verg%giboth that the
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keys which prevents Inpersonation. This is nornmally done using
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and soneone's identity. The certificate authori(%@ver[fles the person's
i dent i1y mplecolzamitenithdt can deiomatisally insinde gl §Vebapagestdirseilyclinked tostheyrrquestedpasen

di gi tal cqﬁég%}&ﬁyﬁmﬁgg%ﬂhggpgag Brdglcson' s identity 20 details and public

key. Anyone 0 trus e certificate authority can use the public key in
the The netpage formatting server makes standard netpage behavior, including interactivity and

- persistence, available on any Internet document, no matter what its origin and format. It hides
knowledge of different document formats from both the netpage printer and the netpage page

20  server, and hides knowledge of the netpage system from Web servers.

3 SECURITY

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 widespread use:
25 secret-key cryptography and public-key cryptography. The netpage network uses both classes of

cryptography.

Secret-key cryptography, also referred to as symmetric cryptography, uses the same key to encrypt

and decrypt a message. Two parties wishing to exchange messages must first arrange to securely

exchange the secret key.

30 Public-key cryptography, also referred to as asymmetric cryptography, uses two encryption keys.
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have to verify that the certificate has indeed been signed by the
certificaveozushority, whose public key is well-known. |nrPaDavot/eEesacti on
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certificate with a high degree of certainty that it is genuine. They just have to verify that the
certificate has indeed been signed by the certificate authority, whose public key is well-known.

In most transaction environments, public-key cryptography is only used to create digital signatures
and to securely exchange secret session keys. Secret-key cryptography is used for all other

25 purposes.

In the following discussion, when reference is made to the secure transmission of information
between a netpage printer and a server, what actually happens is that the printer obtains the server’s
certificate, authenticates it with reference to the certificate authority, uses the public key-exchange
key in the certificate to exchange a secret session key with the server, and then uses the secret
30 session key to encrypt the message data. A session key, by definition, can have an arbitrarily short

lifetime.
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The page server verifies the signature using the publisher’s public key, obtained from the

20 publisher’s certificate stored in the registration database.

The netpage registration server accepts requests to add printing authorizations to the database, so

long as those requests are initiated via a pen registered to the printer.

3.3 NETPAGE PEN SECURITY

Each netpage pen is assigned a unique identifier at time of manufacture which is stored in read-only
25 memory in the pen and in the netpage registration server database. The pen ID 61 uniquely

identifies the pen on the netpage network.

A netpage pen can “know” a number of netpage printers, and a printer can “know” a number of
pens. A pen communicates with a printer via a radio frequency signal whenever it is within range of
the printer. Once a pen and printer are registered, they regularly exchange session keys. Whenever
30 the pen transmits digital ink to the printer, the digital ink is always encrypted using the appropriate

session key. Digital ink is never transmitted in the clear.

A pen stores a session key for every printer it knows, indexed by printer ID, and a printer stores a
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support easlouphiaak® berPéa0SRPdraink@ SHACGHTRPen registration protocol, only a real pen can
decrypt the session key transmitted by the printer.

20 'When a previously unregistered pen is first registered, it is of limited use until it is linked to a user.
A registered but “un-owned” pen is only allowed to be used to request and fill in netpage user and
pen registration forms, to register a new user to which the new pen is automatically linked, or to

add a new pen to an existing user.

The pen uses secret-key rather than public-key encryption because of hardware performance

25 constraints in the pen.

34 SECURE DOCUMENTS

The netpage system supports the delivery of secure documents such as tickets and coupons. The
netpage printer includes a facility to print watermarks, but will only do so on request from
publishers who are suitably authorized. The publisher indicates its authority to print watermarks in

30 its certificate, which the printer is able to authenticate.

The “watermark” printing process uses an alternative dither matrix in specified “watermark”

regions of the page. Back-to-back pages contain mirror-image watermark regions which coincide
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Clearly neither the watermark nor the user’s photograph are secure in a cryptographic sense. They
simply provide a significant obstacle to casual forgery. Online document verification, particularly
using a verification pen, provides an added level of security where it is needed, but is still not

20 entirely immune to forgeries.

35 NON-REPUDIATION

In the netpage system, forms submitted by users are delivered reliably to forms handlers and are
persistently archived on netpage page servers. It is therefore impossible for recipients to repudiate

delivery.

25 E-commerce payments made through the system, as described in Section 4, are also impossible for

the payee to repudiate.
4 ELECTRONIC COMMERCE MODEL
4.1 SECURE ELECTRONIC TRANSACTION (SET)

The netpage system uses the Secure Electronic Transaction (SET) system as one of its payment

30 systems. SET, having been developed by MasterCard and Visa, is organized around payment cards,
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fingerprint sensor into the pen, although at a higher cost. The type of biometric used only affects

20  the capture of the biometric, not the authorization aspects of the system.

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

information to act as the user’s proxy in any SET payment transaction.

When the user eventually supplies the biometric to complete a payment, for example by signing a
30 netpage order form, the printer securely transmits the order information, the pen ID and the
biometric data to the netpage registration server. The server verifies the biometric with respect to

the user identified by the pen ID, and from then on acts as the user’s proxy in completing the SET



a user-specific transaction ID 55 in the page. Subsequent input through the
page is tagged with the 15 transaction ID, and the application is thereby
able to aw0abkissh an appropriate context for the user's PapaUo/Msen i nput
occurs through a page which is not user-specific, however, the application
must use the wuser's unique identity teSéstablish a context. A typical
exanpl e involves adding itens froma pre- printed catal og page to the
user's virtual "shopping cart". To protect the user's privacy, however, 20
t he uni quBAE¥B} IBREA-known to the net page systemis preferably not

di vul ged to applications. This 1is to prevent different application
providers fromeasily correlating i ndependently accunul ated behavi oral
data. The%rdet pa IqRé’yg?W?on server instead naintains an anonynous

rel ati onsky . I L | i Vv, i | L D.65,
s shown A PAEEYERRfullaet s B0 il APBISEH-AR LG YT B (lfendled
wi t h t he thagggdsfoe peutingabticbdh doeymenkseom d¢mrmg emnp dgecopping eopyaighisddchmemgtapdge

regi strzatjon.,server to transl a}e t he
Bosmb

ssacji ated applicati.on.l D 64, t.ogether
Wi oh t e PEARGRAS to bt WRNReE |t MipPREA IR eRiep R Bncob o PreciibmibREy Tt o
t he hyper hatekials Thplpttdrdagendson thdievel pphubsidy hiosadyrpdorided toshesisat € 1 nf or mati on
i ndexed by alias ID, and is able to retrieve user-specific state
i nf or mat i Shenitlichsert refinemifa@dgemierdeh® ngivolkalkcoudein eitiblisiokl iich dggepates3icihe
system al so ma'hni ins an . ndegendent cert ilfi cate and rilvate Si %r&at ure. key
for each B s&Rs BSer IRV oS ATHIGRET o WEYIg A 08 can Srteiply Pisidtidpig debit
t ransact i balsncensibgthalsfandifd paymentS@chansdindg only WO 02/ 42894 PCT/ AUO1/ 01527
-55- application-specific information. To assist the systemin routing

produd0 b@he saoiork(dcB¥unt cdnyhe @kiehdeld to agdresatd substsiptidnfeesSiyh peitdicals,ontdeh wauld
favorite alg(g’leéhcati n on behal f of ,ttﬂg user_.for nunber of product types.

. ., a
Each appl f Givigede prescpiqd A thy uir it fﬁorﬁ‘pﬂflnfdé‘ﬁ‘ﬂ‘iag%atﬁf‘%ﬁ'der, and the system

mai nt ai ns an account on 5 behalf of each application provider, to allowit
to credit %nd debi t ghe Rrovi der for click-through fees etc. An
appli catié pro MPACH e a publ i sher of periodical subscribed content.

The syste ' ] : i i
pUD! | Lot | oeR SO Tpuls o lfleo b o M AR R, E abrftadTo g g
RESOURCE DESCRp®Ificngsaaim BGPVRIIEHPRgA Snbssquent euicthivogh e prged$ taggedesituthe e

descrijgt i B%gét%%%%@e lichtiS RMerbtl) oA eStantn 815%@??p§[9§%§§t% ﬁf}ﬂe GQpgent

obj ect may escr one Or nore resource
nput.
‘When input occurs through a page which is not user-specific, however, the application must use the
user’s unique identity to establish a context. A typical example involves adding items from a pre-
printed catalog page to the user’s virtual “shopping cart”. To protect the user’s privacy, however,
20  the unique user ID 60 known to the netpage system is preferably not divulged to applications. This
is to prevent different application providers from easily correlating independently accumulated

behavioral data.

* The netpage registration server instead maintains an anonymous relationship between a user and an
application via a unique alias ID 65, as shown in Figure 24. Whenever the user activates a

25 hyperlink tagged with the “registered” attribute, the netpage page server asks the netpage
registration server to translate the associated application ID 64, together with the pen ID 61, into an

alias ID 65. The alias ID is then submitted to the hyperlink’s application.

The application maintains state information indexed by alias ID, and is able to retrieve user-specific

state information without knowledge of the global identity of the user.

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

applications, to allow it to sign application transactions on bebalf of the user using only



Resource descriptions preferably use the Dublin Core netadata el enent set,
which is designed to facilitate discovery of electronic resources. Dublin
Cor e net adavzsmsenforns to the Wrld Wde 15 Wb Consorti urCTMBO/0IREEOUr Ce
Description Framework (RDF). Ot her netadata el enment sets nmay be used.. A
resource description may identify right§5hol ders 920. The netpage system
automatically transfers copyright fees fromusers to rights holders when
users print co %;%11& ntent 5 COVMUNI CATI ONS PROTOCOLS 20 A

comuni caf‘PQl‘ﬁ%t% oo ?tf‘ﬁ‘es an ordered exchange of nmessages between
entities. |In thehg net age system entities such Jpens, printers and

servers utPIAsKb S¥§? &F Toqig predichba cefedPEQY J‘YPE%‘BIE) ACHY3tipas. fhesusiem ecadla

i nteracti afayétileRppl@tiGHESPRARL 646 &R foFaHhulba TpRiduétSygel.] Ust rat ed by way of
a sequence diagramin which the horizontal dinensionis used to represent

message f EadM BPBkatibeis\usdotihea |w1tﬂ'aﬂ'§§t§1b£iﬁm ipfovHREUnd e rsﬁ‘s%n?ﬁ@iﬂ{amfs hﬂ?ccor'r:rﬁ‘ oh
entity 25 represented by a rectangl e containing the name of the entity

and a ﬁer behatf] of carh #aplication @wrﬁer, rig) atloye it| tp fogadit pad @ebit the peqvider for cbeir—ﬂlrrglgh he
tinme an epliiy exists, the l[ifeline is shown as a dashed line. During the
time an entity is active the lifeline is shown as a double |ine. Because

the prot 098'2@ 1R 19@\51@(9 cal'6¢ £p AP fefiGRL stscrihed Lot %'s&s‘,te%?recerhg k! nes

are genera cut short as soon as an entity ceases to participate in a
pr ot ocol . sopllipgess teareixechy eubsaibed pyllication, SsRGBHRIsPIE EXpdoRl |figamRncy of
PROTOCOL Aumisidgr red enbodi ment of a subscription delivery protocol is
shown in Figure 43. A Iarge nunber of users may subscribe to a periodical
publicatlon Each user's edition nmay be laid out differently, but many

users'jeediglsi ONs MisbiREPPESCHIPHBROAGPOOARicRYCh as text objects and inmage 5
obj ects. The subscription delivery protocol therefore delivers docunent

st ruct ur e\ grefeiretitinviodingint ofrresdinee desvitiftiop Olakd diggedm isatbwal Bl Fiyes 40. shar ed
content objects via multicast. The application (i.e. publisher) first
obt ai ns aEdécduwanént labd E&ntémrobﬁaaciﬁaﬂbﬁﬂfb’ﬁaﬁﬁedfb’y(}fﬂeaﬂ rhdze 886Wed desdidptiohd 8420en

sends each docunent, structur di its docu | D and .page .

doscr i pt | BROUE degeratons ey i ths GopBE GO apET Gty S st aueeh e B y

al | ocat ed fdciitaté Hlsbcnefyusteaedubﬁlcqmmado IDuBEd IC8fe Hhbtadde Bshforklio $ﬁd-bW6| Fil lW‘lHeSh
names t signs the

alias S? nd the ry&(ﬁvant set of pulticast channel ?
rressag](SD “rl?g‘;El qrsQrtipg; ¢ Reseprer Dessripap F TRV PhJBDER (QBer meadata ¢lgment sets
applicati Qﬁyb@u@ad alias IDto obtar n fromthe regr stration server the
corresponding user 1D 60, the user's selected printer ID 62 (which may be

explicitl Wy seuRe!desrib@n may identify rights holders 920. The netpage system automatically transfers

copyright fees from users to rights holders when users print copyright content.

5 COMMUNICATIONS PROTOCOLS

20 A communications protocol defines an ordered exchange of messages between entities. In the
netpage system, entities such as pens, printers and servers utilize a set of defined protocols to

cooperatively handle user interaction with the netpage system.

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

participate in a protocol.



the application, or may be the user's default printer), and the
application's certificate. 15 The application's certificate allows the page
server toweerifsysthe nessage signhature. The page server'BCT/AgoE6t521 0 t he
registration server fails if the application ID and alias ID don't together
identify a subscription 808. The page sébver then allocates docunent and
page instance I Ds and forwards the page descriptions, including page |Ds

to thg prin:@rg. It in i)[Eédest e rel evant set of nulticast channel nanes
for the 28 pri MUBSCRIBTIDNDELIVERY FROTOCAL et urns t he new y allocated page
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print the documents. 5.2 HYPERLI NK ACTI VATI ON PROTOCOL A preferred
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page ser VﬁfesshQ@,lsh@mdbh%ﬁQﬁtur@ﬁéytl cul ar page I D 50. The address may
already be in its cache if the user has recently interacted wth the sane

page. TheTh¢ ipadeederveh egs filgy y@hdﬁlohh@ ANl OID itd Sbt@iv rddh it REistrdtiol Zervée page
IDand 5 click |ocatigon tq the p The page server, | oads the page

e seryver.,
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el enent’ s tieQpflicaion, bf mA B, thd iker & Bdiait prin®$), hridl thppUaLBH s (cB@ifiERd. evant i nput

element is a hyperlink elenent 844, the page server then obtains the

associat edhé Rpplick@dnt OfertifieaRbalRRd the Pkgel Lrvaftto a8y (RELREMAE ﬁ@natﬁ&b arfehgagbNS,

the network address of the application server hosting the application 71.
10 The pa§@v@ery@iesiiedse rgistgm sepyes failsgf Sstaaplwat%ﬂg@ml é!é‘ﬁo‘%dﬁl‘ﬁ’gt tggasher | D
60 fromt nﬁnﬁ@glsﬁgse HoARog.server 11, and then allocates a globally unique
hyper | i nk request 52 and builds a hyperlink request 934. The hyperlink

request clhgs §ag@'sé}géral'i@n'aﬁo&r@%cdrﬁbn{: hifdWage étancd ASs ANARENWatdiknd 58483 Eriptions,

including page IDs 50, to the printer. It includes the relevant set of multicast channel names for the

20 printer to listen to.
It then returns the newly allocated page IDs to the application for future reference.

Once the application has distributed all of the document structures to the subscribers’ selected
printers via the relevant page servers, it multicasts the various subsets of the shared objects on the
previously selected multicast channels. Both page servers and printers monitor the appropriate
25 multicast channels and receive their required content objects. They are then able to populate the
previously pointcast document structures. This allows the page servers to add complete documents

to their databases, and it allows the printers to print the documents.

5.2 HYPERLINK ACTIVATION PROTOCOL

A preferred embodiment of a hyperlink activation protocol is shown in Figure 45.

30 When a user clicks on a netpage with a netpage pen, the pen communicates the click to the nearest

netpage printer 601. The click identifies the page and a location on the page. The printer already



records the IDs of the requesting user and printer, and identifies the
clicked hyperlink instance 862. The page server then sends its own server

| D 53, tiveohymspd i nk request ID, and the link IDto the RET/Appl/AG2ati on.
The application produces a response docunment according to
application-specific logic, and obtains57a docunent ID 51 froman ID server
12. It then sends the docunent to the page server 10b responsible for the
docunent's ne allgcated I D, together with the requesting page server's
ID and t}sﬁ’c‘é’ P thegns o thepensonBeRlongRigiRt page server sends the
hyperlink_request |ID and application IDto the first page server to obtain
the corredpoREMAGdsirEnes.yia e BNPnthe mefvyr addrass of the, page seryer Ka Rasdlingathect s

t he requepdribdiartfage YOI a0MredsOaMLRcallABe BRI AR iPfheiuSer(HaE r@ediyf hRfLRH
application. The second page server allocates docunent instance and page
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conpl ese dQEYHBALL {hd fage QMR dat abase, and finally sends the 25 page
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printer. Thepagerseer thelesehds itsswit Seevep dl) &3 athel hppefitikirequesttDearpiafye linlb I eethe
prlntgg forwards the pen ID 61, its own printer ID 62, the page ID 50 and
st rok paﬁ%’?guvhe page server 10 in the usual way. The page server. | oads

t he page gescri.ption identified by the e | D and. det ertn nes i ch. i nput
ol et 51 Bo P BioR Rrodies S Fpeeg foehfuent e BROE 0 Bt ACOR PR pe NS B1 b
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the text field! igital ink. 10 After peri of inactivity in the zone
of the te?&sP‘f“iS‘é’feo‘f‘j’f g’ﬁébﬁﬁ’&@t %B?‘Y/‘érahg‘é‘ﬁ‘& FrgetBeVitthe feupsiing page server's ID

and the hyperlink request ID.

20 The second page server sends the hyperlink request ID and application ID to the first page server to
obtain the corresponding user ID and printer ID 62. The first page server rejects the request if the

hyperlink request has expired or is for a different application.

The second page server allocates document instance and page IDs 50, returns the newly allocated
page IDs to the application, adds the complete document to its own database, and finally sends the

25 page descriptions to the requesting printer.

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

to establish a transaction-specific context for the hyperlink activation.

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

the application ID and the user ID. It includes the alias ID in the message sent to the application,



pendi ng strokes to the registration server 11 for interpretation. The

regi stration server identifies the user corresponding to the pen, and uses
t he user'woavessul at ed handwiting nodel 822 to interpretPCT/ABIBOISOKkeS as
handwitten text. Once it has converted the strokes to text, the

regi stration server returns the text t68the requesti ng page server. The
page server appends the text to the text value of 15 the text field. 5.4
SI GNATURE VERI FI CATI. ON PROTOCOL. Assum ng the input el ement whose zone the
stroke i nflqvgagths application; tg pahlisha persngcifig pontext for thefiyperligh 38Yatiph appends t he
stroke to the signature field s digital ink. After a period of inactivity

in the zone of the signhature field, the $age server sends the pen ID 61 20
and the péndi ng IWR%@WE%W@BN?FP’&? ¥n server 11 for verification. It

al so send theap ication ID_ 64 ass farm
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activation. It thus follows the protocol defined in  Secti g%zz th sone
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form confnmsthg kgt & Hasgayesting pageerver, Rpagh ersgsSPPends the fexf torthg tegisvallie d one
by extiqctiekiiip@ alias 1D 65 associated with the correspondi ng digital
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regi stration server 11. 10 5.6 COW SSI ON PAYMENT PROTOCCL

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

server 10 appends the stroke to the signature field’s digital ink.

After a period of inactivity in the zone of the signature field, the page server sends the pen ID 61
20 and the pending strokes to the registration server 11 for verification. It also sends the application ID
64 associated with the form of which the signature field is part, as well as the form ID 56 and the
current data content of the form. The registration server identifies the user corresponding to the
pen, and uses the user’s dynamic signature biometric 818 to verify the strokes as the user’s
signature. Once it has verified the signature, the registration server uses the application ID 64 and
25 ' user ID 60 to identify the user’s application-specific private signature key. It then uses the key to
generate a digital signature of the form daté, and returns the digital signature to the requesting page
server. The page server assigns the digital signature to the signature field and sets the associated

form’s status to frozen.

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

30 to capture multiple users’ signatures.



A preferred enbodi nent of a conm ssion paynent protocol is shown in Figure
47. In an e-commerce environnent, fees and conmm ssions may be payable from
an appl i oa0opssps ovider to a publisher on click-throughspCT/A@ins@sei ons and
sal es. Comm ssions on fees and conmi ssions on conm ssions may al so be
payabl e fromthe publisher to the provi-d8r- of the printer. 15 The hyperlink
r equest ID 52 is used to route a fee or comnmssion credit fromthe target
appl i catl i der 70a ée. . _nerchant) to the source application

provi der OFé) MISH N)P%Oaﬁﬁohom the source application provider

70b to th% ]gr%feﬂ&féqﬁ%ﬁ]ﬁegﬁﬁ thfm subfssloft] Qa%c g@%'ﬁ%ﬁg&ﬁrﬁce' ves the
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provi der cSeetuhntSQLmthlsmnaﬁongspmiﬁcpagaomer ver together with the hyperl i nk
request I D. The page server uses the hyperlink request IDto identify the
sour ce 5 afipthecadeiodn fomril@psﬁnki,sthé hypedink dctivation massig@esemejyehapﬁge s gErd0 It(athieon
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application [ er icatio OVI needs . to credi{ the
or it er - pPooraEs VA fhearponding el et o HniLg D For Bt e o
page ser Ve regigetibeserwsk th t he hyperlink request ID. The page server uses
the hyperlink request IDto identify the printer, and sends the credit on
to the relevant registration server together wth the printer ID. The
regi stitat isgn serCeMMBEIBNRAYMENT RRoTOeepondi ng printer provider account 814.
30 The source application I‘OVI der is optionally notified of the identity
of the tarfgeefey m@étme@m apopNplisséan pagment pletocelis shown ipFigwieddr of t he
identity of the source application provider. WO 02/42894 PCT/ AU0O1/ 01527
-60- 6. NETENGROURENEESCROET (s gnd conEnssECHANPOS YR Eopi aagpplisativnguedder 8
and 9, th i reher a
housi ng 13029 ﬁbhs%? %ﬁg %?oqgh%’ ﬁglg%‘?%rslpﬁlgl gle? C%%gx?ss%g%ﬁ S Ja@%%o %1%?% an
interior splamessmmnﬁymlsobEPﬁ!ﬂbmfrmthbmeblpm t@@ﬁp@ﬁdﬁt@f theéTprantgren top 105 is
in operation rotatably nounted at one end 106 of the housing 102. A
sem - t¥andpeahwpetlinkgequest 1D 52 iisussé tamoei atfoe ercemom@mglcwdltéwm th© 8urgef apiphieation
housi ng C rared. from
sem -t rani’ g"i%de%? @a %ﬁrcﬂ[a%) JOS[ d‘%?c ac?p %} gro%ﬁ%s’hdg er etpuggsihgj/"{ fro th{Eus
LED 116 msomteaj)phaanmprohhambtrsthagnﬂte@roﬂdmenover 107 includes a rral n part
109 which substantially surrounds the end 108 of the housing 102 and a

The target application receives the hyperlink request ID from the page server 10 when the hyperlink

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

25 provider.

If the application provider needs to credit the printer provider, it sends the printer provider credit to
the original page server together with the hyperlink request ID. The page server uses the hyperlink
request ID to identify the printer, and sends the credit on to the relevant registration server together

with the printer ID. The registration server credits the corresponding printer provider account 814.

30 The source application provider is optionally notified of the identity of the target application

provider, and the printer provider of the identity of the source application provider.



10 projecting portion 110 which projects back fromthe main part 109 and
fits within a corresponding slot 111 forned in the walls 103 of the
housi ng MQ@o2/428p48di o antenna 112 is nounted behind the pproOf/atbi/mg2portion
110, within the housing 102. Screw threads 113 surroundi ng an aperture 113A
on the cover 107 are arranged to receivé0a netal end piece 114, including
correspondi ng screw threads 115. The netal end piece 114 is renovable to
enabl e ink cartridge replacenent. 15 Also mounted within the cover 107 is a
tri-colorﬁstatu§“ﬂ%ﬁﬁ@3§”9ﬁﬂ%uFW9¥ PCB 117. The antenna 112 is also
nmounted on the flex PCB 117. The status LED 116 is nounted at the top of

t he pen 183 foT %&&Hﬁhﬁgground visibility. The pen can operate both as a
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5 for contdr@gbdd ABare@AVaitig. of the pen 101. An optics block 135 (forned
fromnol ded clear plastics) sits within the cover 107 and projects an
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20 housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through
open end 122 of the metal end piece 114, by rotation of the pen top 105. Respective slider blocks
123 and 124 are mounted to the ink cartridge 118 and stylus 120, respectively. A rotatable cam
barrel 125 is secured to the pen top 105 in operation and arranged to rotate therewith. The cam
barrel 125 includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam
25 followers 127 and 128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On
rotation of the cam barrel 125, the slider blocks 123 or 124 move relative to each other to project
either the pen nib 119 or stylus nib 121 out through the hole 122 in the metal end piece 114. The

pen 101 has three states of operation. By turning the top 105 through 90° steps, the three étates are:

. Stylus 120 nib 121 out;
30 Ink cartridge 118 nib 119 out; and
. Neither ink cartridge 118 nib 119 out nor stylus 120 nib 121 out.

A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the housing



to battery contacts 137 which are nounted within the cam barrel 125. A
termnal 138 connects to the battery contacts 137 and the cam barrel 125.
A three wobdo02/4ehar geabl e battery 139 sits within 10 the pamAbar/esk7 125 in
contact with the battery contacts. An induction charging coil 140 is
nounted about the second flex PCB 129-6bb-enabl e recharging of the battery
, 139 via induction. The second flex PCB 129 al so -nounts an infrared LED

143 and in ed t odi ode 144 for detec pI acenent e .cam
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The control l“Té) chip, 134 c\ﬁgle%‘sed on the second flex PCB 129 in the pen

101. Fi guf® nrogmadmfae&h A8 BT/ ALD1/ 01527 - 62 di agram
illustratin n rm detai] the architecture of the controller chip 134.
Fi gure 1oRa s 1 leb?deé‘@nefamw&edd?wﬂ%ﬂﬂrenéhrﬂé of $he ?\ﬁl@g.%g% 288 s or

132, the % ﬁgndh@ enST0A 443 tdF105h46 inchaes 4 &Rip 14b k&mlpﬁtég @8 pbsEd1 IPd podkbre JR

force sensor LED 143 and the force sensor phot odi ode 144. The pen
controller chip 134 includes a controlling processor 145. Bus 146 enabl es
t he exchagge of pex CNmopeineen conponents of the controller chip 134.
Fl ash nenory 147 and a 512 KB DRAM 148

20 The pen 101 is arranged to determine the position of its nib (stylus nib 121 or ink cartridge nib 119)

by imaging, in the infrared spectrum, an area of the surface in the vicinity of the nib. It records the
location data from the nearest location tag, and is arranged to calculate the distance of the nib 121
or 119 from the location tab utilizing optics 135 and controller chip 134. The controller chip 134
calculates the orientation of the pen and the nib-to-tag distance from the perspective distortion

25 observed on the imaged tag.

Utilizing the RF chip 133 and antenna 112 the pen 101 can transmit the digital ink data (which is

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

When the pen is in range of a receiver, the digital ink data is transmitted as it is formed. When the
pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101 circuitry
30 includes a buffer arranged to store digital ink data for approximately 12 minutes of the pen motion

on the surface) and can be transmitted later.

The controller chip 134 is mounted on the second flex PCB 129 in the pen 101. Figure 10 is a block



are also included. An analog-to-digital converter 149 is arranged to
convert the analog signal from the force sensor photodiode 144 to a
digital av@nz2894n i nage sensor interface 152 interfaces MTAUH@S2TRgE
sensor 132. A transceiver controller 153 and base band circuit 154 are
also included to interface with the RF-6RAFp 133 which includes an RF 10
circuit 155 and RF resonators and inductors 156 connected to the antenna

112. The ontro I|n r oces 45 captures, and. dec atl data from
tags from® & “é"r‘?a ail § g’t% ?frsthi%pfuoﬁﬁfﬁg{ ollgéolfcﬁ‘ge PEQSHO¥ s or
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usef ul ness>OaF oY s 36% . the pen 101 includes a pair of

The accel dPoMBIEreTay hrEralonch (ORI adotonn Had i By sl B Ticclon™
20 Corporation, and is described in a paper by Itakura, K T Nobusada, N Okusenya, R Nagayoshi, and

M Ozaki, “A 1mm 50k-Pixel IT CCD Image Sensor for Miniature Camera System”, IEEE

Transactions on Electronic Devices, Volt 47, number 1, January 2000, which is incorporated herein

by reference) with an IR filter. Other types of image sensors my be used, such as CMOS type image

sensors. The minimum pixel count can be more or less, depending on the resolution required.

25 The controller ASIC 134 enters a quiescent state after a period of inactivity when the pen 101 is not
in contact with a surface. It incorporates a dedicated circuit 150 which monitors the force sensor

photodiode 144 and wakes up the controller 134 via the power manager 151 on a pen-down event.

The radio transceiver communicates in the unlicensed 900MHz band normally used by cordless
telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band,

30 and uses frequency hopping and collision detection to provide interference-free communication.

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA) interface

for short-range communication with a base station or netpage printer. The pen may be connected by



outline. 5 The provision of the accel eroneters enables this enbodi nent of
the pen 101 to sense notion wthout reference to surface | ocation tags,
al | owi ngwoe2kseati on tags to be sanpled at a | ower rate.PCEHATDh1/0B2ZRL I ON
tag ID can then identify an object of interest rather than a position on
the surface. For exanple, if the objeeb3is a user interface input elenent
(e.g. a conmand button) then the tag ID of each location tag within the
area of the input, ment can directly identify the input elenment. 10 The
accel erat | Hﬁsﬁ‘?@é’gﬂ u Stdﬂﬁ %Eléluéef‘ﬂﬁ%‘fers in each of the x and y
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acconﬂﬁdattcesma]late,lﬂal]mmtr conmponent s and assenblies. As best shown in Figure
58, it has WD 02/42894 PCT/ AU0O1/ 01527 -64 a pivoting nedia tray 607 on the
front upper portion, which is covered by a front nolding 608 and handle
nmol di ng 609. TheNETPAGE PRINIIER PBS@IBIIONandl e nol di ng 609 and | ower front
nol di ng 610 can

7.1 PRINTER MECHANICS

The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figures 11 and 12. As

best shown in Figures 12, 12a and 68, it prints netpages on A4 sized media using duplexed 8%4”

20 Memjet™ print engines 602 and 603. It uses a straight paper path with the paper 604 passing
through duplexed print engines 602 and 603 which print both sides of a sheet simultaneously, in

full color and with full bleed. A multi-DSP raster image processor (RIP) rasterizes pages to internal

- memory, and a pair of custom print engine controllers expand, dither and print page images to the

duplexed printheads in real time.

25  An integral binding assembly 605 applies a strip of glue along one edge of each printed sheet,
allowing it to adhere to the previous sheet when pressed against it. This creates a final bound
document 618 which can range in thickness from one sheet to several hundred sheets. The binding
assembly will be considered in close detail below with particular reference to Figures 62, 63 and
64.

30 Referring to Figures 11, 12, 12a, 13 and 53 to 58, the wallprinter 601 consists of a main chassis

606, which accommodates all major components and assemblies. As best shown in Figure 58, it has



vary in color, texture and finish to make the product nore appealing to
consuners. They sinply clip onto the front of the wallprinter 601. 5

Fi gures 30 ane880 show the wall printer electrical system par/iasol/aiseon. A
flexible printed circuit board (flex PCB) 611 runs fromthe nedia tray 607
to the main PCB 612. It includes four db#terent color LEDs 613, 614, 615
and 616 and a push button 617. The LEDs show through the front nolding and
indicate "on" 613, "ink out" 614, "paper out’ 615, and "error" 616. The
push but t @ivogagmedip frpy 60%hen the &gnt-ypaerportiog, Whigh fsgousrest by Ggw molding 68 andns,
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on the netpage network. Printed, bound docunents 618 exit through the base
of the walVPPrinseler. tedare japd fnish &0 mgke the produgtanore appeglinghiiocopmersc Theynsimplyy
619. Thischémgg§QQ§ﬁggnhgwg[ lefgoidet ail below with specific reference to
Figure 64. The wallprinter 601 is powered by an internal 110v/ 220V power
suppl y $52@; 304 59354 %0 Wb the WayRieiddGicRl §5EmOia kisdidtdh. ASex val |
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pri nt el0 t anflymation aet4 dicectayy bfvesourvet patyenatpdgonetvosknd to a | ocal conputer or
network. The interface nodul e 625 can be selected and installed in the
fact ory ofPrintad,toend deduchehiv 638 exit deoighahd hiserof dlwewalipeigter 681 irty a icleer, phstic, The

nodules nm v opoN._connect or ..opt i ons uch as: .| EEE 1394 (Eirew.re)
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649 and Effigeratdt 650 connection. This 25 allows the consumer to connect the

wal I printer 601 to a conputer or use it as a network printer. Oher types
of connectlhemallprinterb@d1uis gdbwefed dhyr & @rmh AWEV/2L0Y euptrompply 328 andhys ofmetdle

nodul e, . 625. The .interface nmodule PCB 651, (with gold contact edge_ strips)
pl ugs 1 r SOPTSPe; Blet 6?Léhaﬁéﬁ FPCUIRA F9 Briya st %BV cf?é?rg?cﬁgfy&‘ﬁegcr@?y' pegsf
654. The défhbRrstinide@idNEET inOhe eRAI pBtiral alow far Pur L mbwhaddes thé rdahef medul e
design by use o tool inseri 652. Finger recesses 653 on either side 30
of "t ho nodtiner §sedleiiote phie e ya Al ROk B A o RN

Fi gur e 68 JochietheBladsiPabldk06 %o @t bRk e datiode boGidnaRhing thelnht@iaGhAfsei.s 606. The
board 612 interfaces through the chassis nolding 606 to the Interface

nodul e 62 Refedi t&EBued 83,8590 66}ftid R of the &valSERETBN YncRRAEI DEIuR baloes whRRi CS
to the n et printheads 705. This_ includes a main CPU WD 02/423894
PCT/ AP/ @9agprnodates a network interface module 625 which allows the printer to be connected to the

netpage network and to a local computer or network. The interface module 625 can be selected and
installed in the factory or in the field to provide the interfaces required by the user. The modules
may have common connector options, such as: IEEE 1394 (Firewire) connection, standard
Centronics printer port connection or a combined USB2 649 and Ethernet 650 connection. This
25  allows the consumer to connect the wallprinter 601 to a computer or use it as a network printer.
Other types of connections may be used. Figure 66 shows the exploded assembly of the module
625. The interface module PCB 651, (with gold contact edge strips) plugs directly into the main
wallprinter PCB 612 via an edge connector 654. The different connector configurations are
accommodated in the module design by use of a tool insert 652. Finger recesses 653 on either side

30 of the module 625 allow for easy manual insertion or removal.

Turning to Figure 68, the main PCB 612 is attached to the rear of the chassis 606. The board 612
interfaces through the chassis molding 606 to the interface module 625. The PCB 612 also carries
the necessary peripheral electronics to the Memjet™ printheads 705. This includes a main CPU



-65 with volatile nmenory (presently two 32MB DRAMs are used), flash nenory,
| EEE 1394 interface chip, notor controllers (presently six), various
sensor covoerimses, interface nodul e PCB edge connector, powaUon@sagenent,
internal /external data connectors and a QA chip. Figure 58 shows the front
hatch access to the paper 604 and the i6k-cartridge 627. Referring to 5
Figure 67, paper 604 is placed into a hinged top tray 607 and pressed down

onto a spru platen 666. The tray 607 is nmounted to the chassis. 606 via
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(1500 shegksthe Memjet™ printheads 705 which may clog the nozzles. By incorporating the air filter 636

within the cartridge 627, the operational life -of the filter is effectively linked to the life of the

cartridge. This ensures that the filter is replaced together with the cartridge rather than relying on
25 the user to clean or replace the filter at the required intervals. Furthermore, the adhesive and
infrared ink are replenished together with the visible inks and air filter thereby reducing how

frequently the printer operation is interrupted because of the depletion of a consumable material.

The cartridge 627 has a thin wall casing 640. The ink bladders 631 to 635 and fixative bladder 644
are suspended within the casing by a pin 645 which hooks the cartridge together. The single glue

30 bladder 630 is accommodated in the base molding 637. This is a fully recyclable product with a
capacity for printing and gluing 3000 pages (1500 sheets).

Referring to Figures 12, 12a, 59, 60 and 68, the motorized media pick-up roller assembly 626
pushes the top sheet directly from the media tray 607 past a paper sensor (not shown) on the first
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parti al | yedaieloov axl e 679 with a rotating coupling 680 for the glue supply
hose 641 fromthe ink cartridge 627. This axle 679 connects to a gl ue wheel
This second print engine 603 is mounted the opposite way up to the first in order to print the

underside of the sheet 604.

20  As shown in Figures 12, 12a, 13, 62 and 63, the paper 604 passes from the duplexed print engines
602 and 603, into the binder assembly 605. The printed page passes between a powered spike
wheel axle 670 with a fibrous support roller and another movable axle with spike wheels and a
momentary action glue wheel 673. The movable axle/glue assembly 673 is mounted to a metal
support bracket and it is transported forward to interface with the powered axle 670 by action of a

25 camshaft 642. A separate motor powers 675 this camshaft. Both motors 676 are controlled by the

Memjet™ printheads.

The glue wheel assembly 673 consists of a partially hollow axle 679 with a rotating coupling 680
for the glue supply hose 641 from the ink cartridge 627. This axle 679 connects to a glue wheel
681, which absorbs adhesive by capillary action through radial holes. A molded housing surrounds
30 the glue wheel 681, with an opening at the front. Pivoting side moldings 683 and sprung outer
doors 684 are attached to the metal support bracket and hinge out sideways when the rest of the
assembly 673 is thrust forward. This action exposes the glue wheel 681 through the front of the
molded housing. Tension springs 685 close the assembly and effectively cap the glue wheel 681
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takes | ess than 2 seconds.
powered shaft 694 has a slip clutch mechanism and provides the necessary speed to push the sheet

604 forward onto the rear of a previous sheet, glue/bind it then return under the action of return
springs 699 to the home position to accept the next printed sheet. A single operating cycle of the

25 reciprocating platen takes less than 2 seconds.

The binding assembly 605 binds pages one by one into a bound document, thereby producing
bound documents without significantly adding to the time taken to print the separate pages of the
document. Furthermore it applies the adhesive directly prior to pressing it against the previous
page. This is more effective than applying adhesive to the rear of each page and sequentially
30 pressing each page to the subsequent page because any interruption in the printing process such as
replenishing the paper supply may allow the adhesive applied to the last adhered page to deteriorate

and become less effective.

The cable 693 is sprung to allow for positive pressure to be applied to the previous sheet to aid
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(cont one)
A Memjet™ printhead produces 1600 dpi bi-level CMYK. On low-diffusion paper, each ejected

20  drop forms an almost perfectly circular 22.50m diameter dot. Dots are easily produced in isolation,

allowing dispersed-dot dithering to be exploited to its fullest.

A page layout may contain a mixture of images, graphics and text. Continuous-tone (contone)
images and graphics are reproduced using a stochastic dispersed-dot dither. Unlike a clustered-dot
(or amplitude-modulated) dither, a dispersed-dot (or frequency-modulated) dither reproduces high
25 spatial frequencies (i.e. image detail) almost to the limits of the dot resolution, while
simultaneously reproducing lower spatial frequencies to their full color depth, when spatially
integrated by the eye. A stochastic dither matrix is carefully designed to be free of objectionable
low-frequency patterns when tiled across the image. As such its size typically exceeds the
minimum size required to support a particular number of intensity levels (e.g. 16001618 bits for

30 257 intensity levels).

Human contrast sensitivity peaks at a spatial frequency of about 3 cycles per degree of visual field

and then falls off logarithmically, decreasing by a factor of 100 beyond about 40 cycles per degree
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to ensure the printhead has a constant supply of data. A page is never printed until it is fully

rasterized. This is achieved by storing a compressed version of each rasterized page image in

20 memory.

This decoupling also allows the raster image processor (RIP) to run ahead of the printer when

rasterizing simple pages, buying time to rasterize more complex pages.

Because contone color images are reproduced by stochastic dithering, but black text and line
graphics are reproduced directly using dots, the compressed page image format contains a separate
25 foreground bi-level black layer and background contone color layer. The black layer is composited

over the contone layer after the contone layer is dithered.

Netpage tags are rendered to a separate layer and are ultimately printed using infrared-absorptive

ink.

At 267 ppi, a Letter size page of contone CMYK data has a size of 25MB. Using lossy contone
30 compression algorithms such as JPEG (ISO/IEC 19018-1:1994, Information technology - Digital

compression and coding of continuous-tone still images: Requirements and guidelines, 1994, the
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image only), while the normal best-case page image size is 0.8MB (i.e. text only). The absolute

20 worst-case page image size is 3.3MB (i.e. text over image). Assuming a quarter of an average page

contains images, the average page image size is 1.2MB.

74 PRINTER CONTROLLER ARCHITECTURE

The netpage printer controller consists of a controlling processor 750, a factory-installed or field-
installed network interface module 625, a radio transceiver (transceiver controller 753, baseband

25  circuit 754, RF circuit 755, and RF resonators and inductors 756), dual raster image processor
(RIP) DSPs 757, duplexed print engine controllers 760a and 760b, flash memory 658, and DRAM
657 (presently 64MB), as illustrated in Figure 63.

The controlling processor handles communication with the network 19 and with local wireless
netpage pens 101, senses the help button 617, controls the user interface LEDs 613-616, and feeds
30 and synchronizes the RIP DSPs 757 and print engine controllers 760. It consists of a medium-
performance general-purpose microprocessor. The controlling processor 750 communicates with

the print engine controllers 760 via a high-speed serial bus 659.
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print engi %RE%PtS DIesietize apd GAMBISEs PAED BesCHRtionn o hABFPALS FEnter ; qomegsed BiEY

(present | YorRdfVBhch Pfint éﬂgiﬁ%tcroﬁﬁrﬁﬂ:r eRpdnitié) Ltﬁtﬁer@ %nd Bﬁﬁts%@é ruﬁllée's Q) iR TaSobrate R’

handl es comruni cation with the network 19 and |'ocal wireless netpage
pens 101, MeaigBSprintecath 85 Gingyeal ttiore Ge- 2t oveyI0 pades p@l‘rmmuts)a The duplexed peint fEBine

613- 616, @&ﬂxyzlgr?gﬁntb%%s?dggoﬁé’&%g éﬁ solipe RIP DSPs 757 and print engine

controllers t consists o er f ormance general - pur pose

m croprsoc T C te the print
eng ne oonts ey By ¢ARhE Soidcfl PERGRENL ulepS IR R BNl ks fec R
PCT/ AU01/ odi@ittion With fﬁhmaRbﬂZQzDSEig 663 sidthe ik canilige QApshgs1page descri ptions

to the netpage printer's conpressed page format. Each print engine
controll eﬂ"hemjamd@mrdldr’lsé}ash mnnioqyr&ﬁi%tlmldsammftwa@e(br bath ithespracsst (750 edll the

Memj et TM WS&’Q%??Q aasdwé"ipas corrl}‘ e 1P1i) datgefhss 1§ %opbe%t %Pn\éll%é%eénoaf 8976 ag R@gtﬁ m nute). The

dupl exed prin ers

si mul t ane I t ngi ne controll er 760a C
paper t raggé %ceéorc?gﬁb]glg%oﬁg %}ldkd}%l%a? trgnslc%lver CORPUSRE (TSGR C?I‘Hrgﬂﬁ,‘:és% &rd o
chip 865 bmdbd:nldelrcmkﬁdamtermtdgetedgm ﬁhjngle?:ﬁﬂtroll&hasm 656t Ahalo® RFrcomb@ients (RF as h

menory 658. hol gﬂ‘? of t re for b roc or 750 an%F SPs 757,

AR TR SR g e et R kA P S

E i me. Thenamﬂm&ﬁ‘aclerlﬁﬁﬂulelEBss Z@&ate&ﬁﬂc&%e@a@ﬁbﬂﬂtéra RAR6 ithetietCaRPOMBE R to g
transcei controller 0 base Ci [ cui 4 re jntegrated in
singl e ﬁ%ﬁ'ﬁ"&f felseied gy J’&f’lg’g%e“%ngféﬁlbmﬂp"r& ED%%&E’ %@%P bﬁ‘%g e RF

r esonat or s1saaﬂ.cm@du@tmhsenéﬁ@);o@fcﬂeﬂwe@m@@d)vidada1s%pmé ABECRF chip 762. The

network interface nodule 625 is separate, since netpage printers allow the

net worlls canngty Gﬂnéthrkbﬂtefﬁé‘eI Siofluls£ bES hRdprevidddi %har probiamies netﬁigasfiétmmr y
658 and the 026I\/b|t (64MB). DRAM 657 is also of f-chi The print engine
cont r ol | eF¥erage 13 @dpHonalie @ 103! supptesios nmp@ssmte@eﬂ%ﬁ?tew DSWOF\‘%M%‘FGE

interf acelﬂm&ués&ﬁclﬁc?@@mn@aéﬁw Gi9Brid BRENC Rk QMFC) éhgleam&f%hﬁaﬂﬁmﬁéd’éﬁk KDSL
interface 751 and optionally a | ocal conputer or network interface 752.

Net page nE8OHRIRK Spiaklits, fansceivyefy, cpfrept cd ngst-graeratmorssliniar églephong, Bansepivers éipd Coax
(HFQ)  cablygremBA8E® 100p WML RA8ERverBbcal interfaces include IEEE 1284 (parallel port), 10Base-

20 T and 100Base-T Ethernet, USB and USB 2.0, IEEE 1394 (Firewire), and various emerging home
networking interfaces. If an Internet connection is available on the local network, then the local

network interface can be used as the netpage network interface.

The radio transceiver 753 communicates in the unlicensed 900MHz band normally used by cordless
telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band,

25  and uses frequency hopping and collision detection to provide interference-free communication.

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

pens.

30 74.1 RASTERIZATION AND PRINTING

As shown in Figure 52, once the main processor 750 has received and verified (at 550) the

document’s page layouts and page objects into memory 657 (at 551), it runs the appropriate RIP



nodens, satellite transceivers, current and next-generation cellular

t el ephone transceivers, and wreless |ocal |oop (WL) transceivers. Local

i nterfacegonnedssde | EEE 1284 (parallel port), 10Base 20 Trandudl0OBzse- T

Et hernet, USB and USB 2.0, |EEE 1394 (Firewire), and various energi ng hone
networking interfaces. If an Internet €®hnection is available on the |ocal
network, then the |ocal network interface can be used as the netpage
network interface, The radio transceiver 753 conmunicates in the unlicensed
900MHz ba??ﬁtwﬁﬁ‘??efh‘f]? Us®d- by cordless tel ephones, or alternatively in the
unl i cense,ﬁléﬁn]fG-lz industrial , scientific, and nedical %ﬂ SI\/& band, @25 and
uses freq §P9nz§8ﬁiaﬁ§“zﬁrféf 08 ¢ach page draqrivtion g EBRETSD t 383} the EasEzesRES f r ee
COMIUNI Cagnta@8). THENRaiA! prBdeSdor GRs bl BomMBsb P PBable! Mabd GOHBRAGAL &7 @N s5Af g ed
Data Association (IrDA) interface for receivin ata "squirted” from

devi ces stwRlegisvayde pagdalanaranitivle PP taalet each RSP yastesiabo eripaiaietpage. Aibe DSPS nt er
uses the A

confi ggr e%ja&l%%yg% kél%@ﬁssyfﬂce %}P%hrl RASTE&IQ?AIHI'%%%&%«I\%Q f\lﬁ‘% ﬁ%&l}@?g rg\?mml n
Fi gure 52memeige Tghestlrmg}’l ophyoleedsster pc?tgtolaﬂmspome@éf’v@dlzetm vhen fastedzifgtsh&60)
the docujRpless.page |ayouts and page objects into menory 657 (at 551), it
runs the approprl ate RIP WD 02/ 42894 PCT/ AU01/ 01527 -72- software on the
DSPs 757, whGipiirseid fn WRSAEL b né@&l éé?gste%%h(?paa&%mqg%e%&hﬁé;d B Bitmmap
conpr ess (at ) The rast |ze rocessor st

each corrpwblsls eﬁdlomi@eiy icomgessed toraeabigiple6§7e MWE&tlformR' [paxt oﬁ nhemmteswaypag@

| oad- a]%%g multiple DSPs is to |l et each DSP rasteri ze a separate page.
The DSPs an al ways be kept busy since an arbitrary nunber of rasterized
pages ca t i e nIy ads to
pot ent i alnlryel %%%?@@ggiaa%r{%?m% 3;‘ &l é:r?lrlrt?las éédreflilft} %ge%%&s) aé SIP aﬁ?u% S pet

Wat er mar kingle diacin sagi encadeg th@érgge Hlesmg Ihtand romrod bitg ahd theziath dontem of each tag is
contone-rge %gra%tl on bi-level osslessly conpressed to

negl i gi bl %e SI ieq duting r\?\ﬁe%zﬁu?noarnlrirétoregrl? Méfo??fgssﬁ P 88%&d page 10 i nage. The

i nfrared Ia er of d cont ai ns, c aeta

density o hea ou °§Fs>2c'°rper assn%h CLE%B%% 4% BREGIR zhetcﬁlgiaeﬁ%{{]g@f?fﬁgl?e Fﬁﬁl “Hnd
contrab biaos anmmnt ez itbadoatralizn U6 stofh tleamhlpfea@d IpSge igapeinditsadcat] tieinbgy 769,
rasterlzatlon stored |nthe congg ﬁﬁ\ 9 (?e .nai n,_processor
750 pass ol oRHR. 15 PHE FIBRIE LB PRaEC RIS SXERDN R PERGiEns Pipene
control | ebesausd i 1§ﬁqnacE&a ko seore B ertifeg1 1R BiNEVeD CVETK IR Qagelita @Sin lnltghog@ MPr essed
page image in its local nmenory 769,

The print engine controller expands the compressed page image (at 555), dithers the expanded

contone color data to bi-level dots (at 556), composites the expanded bi-level black layer over the
20 dithered contone layer (at 557), renders the expanded netpage tag data (at 558), and finally prints
the fully-rendered page (at 559) to produce a printed netpage 1.

7.4.2 PRINT ENGINE CONTROLLER

The page expansion and printing pipeline of the print engine controller 760 consists of a high speed
IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax decoder 764,
25  acustom halftoner/compositor unit 765, a custom tag encoder 766, a line loader/formatter unit 767,

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

The print engine controller 360 operates in a double buffered manner. While one page is loaded

into DRAM 769 via the high speed serial interface 659, the previously loaded page is read from

DRAM 769 and passed through the print engine controller pipeline. Once the page has finished
30 printing, the page just loaded is printed while another page is loaded.

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK layer,



and starts the page expansion and printing pipeline. Page expansi on and
printing is pipelined because it is inpractical to store an entire 114MB
bi -1 evel VK428 page i nage in menory. The print engi ne chpar/Agbl/@s2expands
t he conpressed page inmage (at 555), dithers the expanded contone col or
data to bi-level dots (at 556), conposi-t78s the expanded bi -1 evel black

| ayer over the 20 dithered contone |ayer (at 557), renders the expanded

net page tag dat 558), and finally print he fully-rendered e (at
559) to pﬁgem@%ﬁ %563 Phsi{ au%%%@@messe# zrlefzelrbia KISF‘YE‘N@' NEndeENHRE0) th R%rrl%ée Ipage
expansi on naipaselid la%r REtoRli 'tﬁb&a%’fonhﬂ@eﬁﬁeﬂm seBiieH NE aApdrlel. he (LB LRRPRI ST S
of a high speed |EEE 1394 serial interface 659, a ‘st andard JPEG decoder
763, a st éiﬁ AT G &9t contons CYEEIS dnypr apd gomposes{ac ) Bimblirkavelikdask layeroersotiet or
unit 765, xéuftig bioEvdl RUTEIR EHEE T @@ultaﬁt AR éM?ﬁfiﬁi fi&rdgaflé Sififeléliahd %ﬁﬁatteda”d

a custominterface 768 to the Mem M printhead 3 he print engin
controld er(at376®) fop erintingson the é/kdmetﬁ‘f erubhﬁfaﬂ S6@ drianmsen ef hna/\huﬂ“ees st pﬁatgeseuma

| oaded i 13 i nterf ace 65

previ ous| y p§A§4 oZeg réﬁ%eg’ﬂi ead B r om%ﬂbﬁ}lﬂvlsg%@&md&lﬁg%s? ad™ ?lhdﬁve ok 9BRi nt
engi ne corqmaodhhgﬁxqmw@)etb teMerfijae piilitheaf) 3@ vih #& pimﬂiesdmetérfa&WGBrl nting, the
page just |oaded is printed while another page is |oaded. The first stage

of the pi félenneveent pamcagina tontfmByrs t76@ ard MELG-i6 QMp6IE S6chichs GIOA H@]&e@%ﬂﬁghﬁﬁ&{, , VO

02/ 42894 PCT/ AU01/ 0152 ands 4 he G.ou E res ed
bi -1evel BIYER SP’%%‘P“ZC%H ﬁ?faif LG 1?‘6‘%%'?‘%- ?‘?éiyb‘?“elpé% ngmﬁgg‘géi}%c dapia ﬁ‘ﬁyer
accor diing ektrnblnBastedgladepili @y 1, defetans dhe e SAtsigail 770 dntodhd shhidd By, al 1 el . The
second stage dithers (at 765) the contone CMYK | ayer and conposites (at
765) the Mihe Ipeintednglike ackirdlRY 60 oditding N Gow-EpRed! bidcEigortT72! oY eynchivilin Qbéeﬁa eThe
resul tant bi-l.evel. CMYK+l R dot dﬁ%a IS buff red and formatted 5 (at

for print SFRFUP 40 &enderiyeRingling, o %Pé‘&%lthggﬁn pad 330 yara lgy-spsed seriglpyselr/ 3. anﬂ/bst

of these chmumgmd‘@pferaﬁ&o@%%,@%J n the off-chip DRAM The final stage
prints the six channels of bi-level dot data (including fixative) to the

Menj et TM i tHatsveadrsial of tR defRgd pridié @8 Gwb PlRT Jn@ﬁl@s &8 pnm% L%&Meﬁagés i nt
engi ngléfontrol lers 760 are used in unison, such as in Sk)}g exed

confi {iggtie aloggthe logg dinaspsion phike pegg (U474 %V%k@cramﬁé 8zt K09 pi- Ioythe
Only one ppt HrsiORUINMER: ddfhge PRhEE ttl?éjt“)() _/p’i‘m% Bfined Qadtirk W L&ﬁ?ﬁ&% plr¥ifuei N
771, generates the line sync signal 7 onto the shared Iine print
engi ne coflopgtheshory domeagiap af the P&g‘? C"d pbdee pHor e of 10271, (ﬂhe-‘@wﬂilé mttesmrm ng
t he page i i 2 i r 50
Via oo SaaRm ARt ROGCALY Y R MENKDP pifRal PHEL B A de IS8
676. In tRekBa/2" versions of the netpage printer, the two print engines
each prints 30 Letter pages per

20 CONCLUSION

The present invention has been described with reference to a preferred embodiment and number of
specific alternative embodiments. However, it will be appreciated by those skilled in the relevant
fields that a number of other embodiments, differing from those specifically described, will also
fall within the spirit and scope of the present invention. Accordingly, it will be understood that the
25 invention is not intended to be limited to the specific embodiments described in the present
specification, including documents incorporated by cross-reference as appropriate. The scope of the

invention is only limited by the attached claims.



15 m nute along the | ong dinension of the page (11"), giving a line rate of
8.8 kHz at 1600 dpi. In the 12" versions of the netpage printer, the two
print engvaex4mach prints 45 Letter pages per mnute al orgTAbel/&lI52T t

di rensi on of the page (81/2"), giving a line rate of 10.2 kHz. These |ine
rates are well within the operating fr&8duency of the MenjetTM print head,
which in the current design exceeds 30 kHz. 20 CONCLUSI ON The present

i nvention has been described with reference to a preferred enbodi nent and
nunber of specific alternative errbodigm . However, it will be

appreci ated by those skilled in the r fields that a nunmber of other
enbodi nents, differing fromthose specifically described, wll also fall
within the spirit and scope of the present invention. Accordingly, it wll
be understood t ngJ [ I nt e
specific enbod|Pbr72}1?tlélhdoegtﬁ'l nltla%% %éﬁgﬁhelﬁ%r%gésé)h{a grsggcg)g(ll fS?rcfpct%i ol %sf)&g tﬁ(glérrl%
docunent s mdmatmg)@atateeezlveld)from ospsing flevienthe fias imlppmmatzﬂiemg s¢imed by thp eemsingt he

i nventi S 0 i, h £ ed cl ai

T AL Gy tot iz Ebde g g o sflAnfE 0SBy B4 Moo SR ik e s e
onto a sedmadhsptﬁﬁtadm:,ludimg.response to f| rst indicating data received from
a sensing device, the first indicating data being sensed by the sensing 5
devi ce frdap fi asinpoodehiledahfigurad thi r st i nt erface di sposed on a first surface
including the first coded data, the printer including: (a) an input nodul e
configured to: (@) nreece\feom flrecsamdiﬁwd@iea,shmgrsdmdicmﬁ;g dakee tHei firsttinditeding datang
data, the first indicati dat a east artlally i ndi cative of
response data; 10 (i’T)® @tg%aé“gpéang ch??gv‘??if(ﬂes@g’?seﬂ %data based on the first

i ndic n data he second rtjal
i calt ve of ¢ esBEf actand Booicong e AEECEBh inlhe ARt aond o o
conput er system andodidating datditieindtdt hgstpadidllLindicatdk b€ ths gespor3e dati;i Ng
mechani sm configured to: (i) receive the response data fromthe conputer
system 15 (ii) @bneémittke dcbshdiadicubidlg tarh &y f dapubpsegmaind east partially on
the response data; and (iii) print the second interface onto the second
surface ugb)ng talpeingiig MéduleginoRding A ipsiftingdnecharivi, Bbrdigurdeqr ding to claim 1,
the second interface including second coded data, wherein the printing
modul e includes @ coeeetle thatréspoes ditafidm thoghipgier 8det® generate the second
coded data

15 (ii) generate the second interface based at least partially on the response data; and

(iii) print the second interface onto the second surface using the printing mechanism.

2. A printer according to claim 1, the second interface including second coded data, wherein
the printing module includes a coded data generator configured to generate the second coded data

20 based on at least part of the respons'e data.

3. A printer according to claim 2, the response data including second region identity data
indicative of at least one identity, the identity being associated with a region of the second
interface, the coded data generator being configured to generate the second coded data based on the

25 second region identity data, the second coded data being indicative of the identity.

4. A printer according to any one of the preceding claims, wherein the second interface
includes visible information in addition to the second coded data, the visible information being

based at least partially on the response data.



20 based on at | east part of the response data. 3. A printer according to
claim 2, the response data including second region identity data

i ndi cati weoo1/43p4 | east one identity, the identity bei ng aBeDaUat/@d2W th a
region of the second interface, the coded data generator being configured
to generate the second coded data based76n the 25 second region identity
data, the second coded data being indicative of the identity. 4. A printer
according to any one of the preceding clains, wherein the second interface
includes visible information in addition to the second coded data, the
visible informati on bein based at |east partially on the response data.
WO 02/ 42894 PCHy psitet ng to_claims3, whergipjthg %?F(’“ékfééffdgqaﬁg‘s plso idigarivexof ahleastej n
t he secongnhLefiedcdadif dfthedbgish. i Ndi cative of at least one reference point
of the region. 5 6. A printer according to claimb5, wherein the at |east
one reference point is determned on the basis of a coded data |ayout. 7.
A printer according to claim®6, wherein the printing nodule is configured
to recaivg thea codedcdrfim b5, WHcR Mmb &t AP BleredeSfoftis dbRrilinefoiPthl Nt €
according to claim®6, further including storage neans for storing a

pl ur al i t ybasis dfaeodeddldiedaygnt a | ayouts, the printing nodul e being configured
to: receive, fromthe conputer system |ayout selection information

i ndi cative of one of the coded data |ayouts; and 15 use the |ayout
selection information to select one of the stored coded | ayouts for use in
determ ni ig t Aeprinter|asepsding freclpiaf @rwleein hsi minting modply iy ¢rmBipurett troregivegthe o
claim1i, J i i ndi i data includes |ocation data sensed
by the se}rélyi;s.!iﬁélgélt g\??‘%ﬁ%%ﬁf%@g&%?}?sﬁ%coded data. 20 10. A printer according
to clggm1l, wherein the first indicating data includes first region
identity data sensed by the sensing device fromthe first coded data, the
first regkon i deni.i : i { pdi_eay | I i k wth
a1 ogi on St e P fesRhi 1o SRRE, M AENAR Rl e I AT G P

i ndi cat i veodsd dath &aypess teapsiatingumedul@beingiconfigysed tat er according to cl ai m 10,

wherein the first indicating data includes |ocation data
receive, from the computer system, layout selection information indicative of one of the coded data

layouts; and

15  use the layout selection information to select one of the stored coded layouts for use in determining

the at least one reference point.

9. A printer according to claim 1, wherein the first indicating data includes location data

sensed by the sensing device from the first coded data.
20

10. A printer according to claim 1, wherein the first indicating data includes first region
identity data sensed by the sensing device from the 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

least partially indicative of the response data.
25

11. A printer according to claim 10, wherein the first indicating data includes location data
sensed by the sensing device from the first coded data, the location data being indicative of a
location within the region, the location within the region being at least partially indicative of the

response data.

30



sensed by the sensing device fromthe first coded data, the |ocation data
being indicative of a location within the region, the |ocation within the
regi on beveg2/as94 east partially indicative of the responBeT/dapuo1s30 WO

02/ 42894 PCT/ AU01/ 01527 -76 12. A printer according to any one of clains 1
to 3 or 5to 11, wherein the second codgd-data includes at |east one tag,
each tag being indicative of the identity of the region. 13. A printer
according o cIa|n112 wherein the second cqded data includes a plurality

of the 1% ags A RILET Aepadng) i By §BREY drigy 1581 Hg >¢o it Wheredr thegecand erdedidiaa
posi tion @fclacdt Idad@nPtagOdach Ag BEihPindRGkive o? he 1deﬁﬁi§ﬂﬁ tleMEgifPSi ti ons being
determ ned on the basis of a coded data |ayout 4. A printer according to
claim 13, wherein the coded data generator is configured to receive the
coded data |l ayout fromthe conputer device prior to printing the second
coded dat a3, 10 AlRintef a@crdrdiﬁgafo é&ﬁloerdh/H&elﬁ %ecée@dn@che@c &!J:a 1|ﬂa{1de|s Q% \h’:ﬁit? gf the
storage neans for storing ural ity of the coded data |ayout e coded
data genefags.dhe @é?%atacgﬂma@a E@Hg eenfighred t aseertafnraopasitien of eash tageriodie\priotng,

| ayout se ed data |ayouts;
and 15 geﬁﬁégtpéeyﬁtv %g&g{ggg%%ﬁ)%%éé%gﬁlﬁg%% ggsfésd&%%ot{? da 61 8‘? sel ection
information. 16. A printer according to claim13, mhereln each of the tags
includes: first identity data defining a relative position of that tag;

and secondyi dentydnyer Q@Jo?dlﬁéjﬁryldugﬂb “&Jhérélﬁ th%%&é%lc ta eﬁgratjo is donfl) gruterattg beceive
according to any one of claims rinter

conf i gur edhetcgdedigpta rl%yothﬂféorg é@@ﬁ@putmdewfsmr @mrmtmg ehe§eaoo¢h dodedidftace on

demand. 18. A printer according to any one of claims 1 to 3 or 5 to 11,
mhereﬂ@ the second interface is 25 printed over a plurality of the pages.
19. A printer according to claim1, wherein the first and/or second
surfaces afe dAfmritesageprding to glaism 7 duher WOl g SRS NRET fOUOdNg TR Fality 3the0. A

printer agefdidBybfs, detolddPia MAGLE! RidonfitheibAt € s |am nar.

receive, from the computer device, layout selection information indicative of one of the coded data

layouts; and

15  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.

20

17. A printer according to any one of claims 1 to 3 or 5 to 11, the printer being configured to

print the second interface onto the second surface on demand.

18. A printer according to any one of claims 1 to 3 or 5 to 11, wherein the second interface is

25 printed over a plurality of the pages.

19. A printer according to claim 1, wherein the first and/or second surfaces are defined by a

substrate.



21. A printer according to claim 12, wherein the tags are di sposed at
predeterm ned positions on the second surface. 5 22. A printer according
to clai mwap2adserein the tags are di sposed on the surfaceP@i/ADN0IA27
tessellated pattern conprising a plurality of tiles, each of the tiles
containing a plurality of the tags. 2377A printer according to claim 22,
wherein the tiles interlock with each other to substantially 10 cover the
surface. 24. A printer according to claim23, wherein the tiles are all of
a sinilar Qhapéprﬂ’ﬁr ageopting tp glaim d 8. grhereithe shbetrals inlamainatyher ein the tiles are
triangul ar, square, rectangular or 15 hexagonal. 26. A printer according
to claim 22, wherein the tags are di sposed stochastically wthin each of
the tiles. 20 27. A printer according to claim 12, wherein each of the tags
i ncl udes &t | edsPriniereceasding o cliintds mherein thelkis ie dispesed lpbpredatesminetl gesitionsy
data. 28. AuRIkhgburpccording to claim27, wherein at |east one comon
feature is configured to assist finding and/or recognition of the tags by
associ ated tag reading apparatus. 25 29. A printer according to claim 27,
wherein the at |east one common feature is represented in a format
i ncor por abhbng re ] t i L im
20, wher o5 ¢her BYoREkIAE (b Lok PR bR it 1l Bl ABEed i e s B4 G
PCT/ AUO1/ (essiiated pat@n eopprising i plusadityaef tiles, ¢aeh pihatileoermbaining mlalrallamtf the3dgs. A
printer according to claim?29, wherein the at | east one conmon feature is
ring-shaped. 5 32. A printer according to claim112, wherein each of the
tags includes at |east one orientation feature for enabling a rotational
orientati @ of 4 préntaragcordingoie clado @21 wiheneiy theyilesdnterdiacktvath enclyother 4ol substantially
appar afgUs ¢ ?ﬂmAmEkE”ter according to claim 32, wherein the at | east one
orientation feature is represented 10 in a fornat i ncor porating redundancy
of information. 34. A printer according to claim 33, wherein the at |east
one orientation feature is rotationally asymetric. 15 35. A printer

accor di ng 240 C lA%erte%%caom t5 icﬂintl 9?, vﬁ}ereliftﬁg Eileg)crl}g aft’ f £ Q}nﬁ&' s?xgp feature is

skewed

25. A printer according to claim 24, wherein the tiles are triangular, square, rectangular or
15 hexagonal.

26. A printer according to claim 22, wherein the tags are disposed stochastically within each of
the tiles.
20 27. A printer according to claim 12, wherein each of the tags includes at least one common

feature in addition to the second identity data.

28. A printer according to claim 27, wherein at least one common feature is configured to

assist finding and/or recognition of the tags by associated tag reading apparatus.
25

29. A printer according to claim 27, wherein the at least one common feature is represented in

a format incorporating redundancy of information.

30. A printer according to claim 29, wherein the at least one common feature is rotationally



along its major axis. 36. A printer according to claim 12, wherein each of
the tags includes at |east one perspective feature for enabling a

per spect iweodizspprti on of the tag to be ascertai ned by asBOTAEDEES2AQ
reading 20 apparatus. 37. A printer according to claim 36, wherein the at
| east one perspective feature includes-8- |east four sub-features which
are not coincident. 25 38. A printer according to claim 12, wherein each
tag includes a pluraljity of tag elements, the first and second identity
dat a eachSYSURSHF W inksroyongliyfypiant-t v of the el enents. 39. A printer
according to claim 38, wherein the tag el ements are di sposed in one or nore
arcuat e bands around a central region of each tag. WO 02/ 42894

PCT/ AU01/ 01527 -79 40. A printer according to claim39, wherein there are
a plural i3y of Apratenaccaising D elain2% Marsiadke at feaptoap eqmmen fegtuigis pog-haprdet t o
each other. 5 41. A printer according to claim40, wherein each el enent
takes the formof a dot having a plurality of possible values. 42. A
printer according to claima4l, wherein the nunber of possible values is
two. 10 43 A Aririses pcogeking gickim il whemineach of Hiecags ipclydes At leash pres@iinniatign one

of the poggikl @r ¥RbHESa r&tﬁﬁ)%lalt(ﬁ‘ﬁnﬁi!i&mhé £2308 8¢ Qscr:ﬁzﬁﬁédﬁﬁ'tasgfciafehl{% fé?@iﬁg

el ectromagnetic radi ati on of a predeterm ned wavel engt or range o

wavel engt #pakaisa predet erm 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 15 by different relative absorption,
reflection or fluorescence of electromagnetic radiation of a predeterm ned
wavel engt 3p-or Adigter afcoydingdp sl A3, whesein the 9t least ope erdentatign frgturcots a¢nagsantad |

wher eijg tHe Hags; ak [ |Sible to an average unaided human
eye under dayIigH?&%ggaﬁgﬁgﬁﬁhﬁpgﬁgkgém%gﬁditions. 20 46. A printer

according to claim4l, wherein the tags are slightly visible to an average
unai ded human eye under daylight or anbient lighting conditions. 47. A

printer aggordjngtp a@c'oﬁféﬂ? 3 glaiqﬂ\@ﬁrvﬂie%iﬁ BE Jf RA ofklg g%éﬁiaﬁblp kSiutPis 9&a@6{1§flggeA

unai ded human Z5 eye under daylight or anbient ting conditions. 4
printer asyomgieg to claim 13, wherein the first identity data is
represented in a format incorporating redundancy of information.

15 3s. A printer according to claim 33, wherein the at least one orientation feature is skewed

along its major axis.

36. A printer according to claim 12, wherein each of the tags includes at least one perspective
feature for enabling a perspective distortion of the tag to be ascertained by associated tag reading

20 apparatus.

37. A printer according to claim 36, wherein the at least one perspective feature includes at

least four sub-features which are not coincident.

25 38. A printer according to claim 12, wherein each tag includes a plurality of tag elements, the

first and second identity data each being defined by a plurality of the elements.

39. A printer according to claim 38, wherein the tag elements are disposed in one or more

arcuate bands around a central region of each tag.



WO 02/ 42894 PCT/ AU01/ 01527 -80 49. A printer according to claim 13,
wherein the second identity data is represented in a format incorporating
redundanoyo of/428ef or mati on. 50. A printer according to cl apar/Agpl/edser ei n t he
printer is an ink printer. 5 51. A printer according to claim50, wherein
the tags are printed using ink that is-dapsorbent or reflective in the
ultraviolet spectrumor the infrared spectrum 52. A printer according to
claimb51l, wherein the printer includes a separate ink channel for 10
printing the tags. 53. A printer according to claimb50, wherein the printer
is configured to print the second coded data and additional informatiaon
subst anti 4P1y & Rrbter 3proediag tp O+ hsrednthgis drasa plpplity of the axopate Raggds;dispased
accor di ng cbRemlidiywath redpff&iSiden bikgr. addi tional information is printed onto
the second surfaCe using colored or nonochronme inks. 55. A printer
according to claimb54, wherein the additional information is printed onto
the second surface using one of the follow ng conbinations of col ored
inks: 20 @MY, A%r acCONRER B 40, SRRteif QdcBledentent PRes He BEdteS d@%&ﬂﬁgbng
to any one of clains 9 to 11, wherein at least a plurality of the tags are
di sposed @lwedtaefossihl¢ yalugson t he second surface. 57. A printer according to
any one of clains 9 to 11, wherein the tags are disposed in a regular

array on the second surface, in accordance with the coded | ayout data. WO
02/ 42894 PCT/ AU0O1/ 01527 -81 58. A printer according to claim57, wherein
the array4?s t A minagkegordingo claim d.ivhein the sember abpasable valben istwo. wher ei n t he
array is rectangular. 5 60. A printer according to claim57, wherein the
tags are tiled over the second surface. 63. A printer according to claim

62, further including a binding mechanismfor binding the pages into a
bound Hbcdaent A printer according to claim 41, wherein when representing one of the possible values, 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.

44. A printer according to claim 41, wherein the possible values of the tag elements are defined
15 by different relative absorption, reflection or fluorescence of electromagnetic radiation of a

predetermined wavelength or range of wavelengths.

45. A printer according to claim 41, wherein the tags are not substantially visible to an average

unaided human eye under daylight or ambient lighting conditions.
20

46. A printer according to claim 41, wherein the tags are slightly visible to an average unaided

human eye under daylight or ambient lighting conditions.

47. A printer according to claim 38, wherein the tags are visible to an average unaided human

25 eye under daylight or ambient lighting conditions.

48. A printer according to claim 13, wherein the first identity data is represented in a format

incorporating redundancy of information.



10 64. A printer according to claim53, wherein the second surface is
defined by a face of a page, the printer further including dual printing
mechani sive0hou28ps i nti ng opposite faces of the page sinul p@vadoséng27 15 65.
A printer according to any one of clains 1 to 3 or 5 to 11, wherein the
printing mechanism includes an inkjet-§rinthead for printing ink onto the
second surface. 66. A printer according to claim®65, wherein the printhead
is a drop on demand inkjet printhead. 20 67. A pniq%gn according to claim
66, wher et%h t h PPRiETACAHRIGRE fesclainy by siiprgin he,seropd identty 8t is Jeppssiddp 2 488t di ng
to cl ai m@dorpiiialz8idindAaey B ihfal-lfRA. i s configured to deliver a plurality of
ink colors onto the second surface with one printing pass. 25 69. A printer
according to claim67, wherein the printhead includes el ectro-thermal bend
actuators to eject the ink onto the surface. WD 02/ 42894 PCT/ AU0O1/ 01527
-82 70. Ageori ”A?finté%@&r%@%élﬂn%}’wﬁ&&n@ﬁeﬂﬁhé!r B Gk pritfgr ei n the printer

i ncludes two sets of printheads, configured to print opposite surfaces of
a pagessubstantially sinultaneously. 71. A printer according to claim 69,
including a forced filtered air delivery nmechanismfor 5 keeping nozzles
of the printhegqrnel bbb Yo ELES 50 wHRARE e thesbre phifted AsiRf iRk iBbSRbk BY O
claim69, wherein the printhead 1 ncludes noving nozzle chanbers. 73. A
printer aelentige mghe Wraiidetppeerumy g dhednfiaredhapegirunht er i ncl udes two sets of
printheads, 10 configured to print opposite surfaces of a page
substantially sinmultaneously. 74. A printer according to claim1l1, wherein
the first indicating data includes user identity data, the user identity
dat a bei n¥-i ndb@aintey accofdingstorclaia 3l whereinsthe aripfer mckidesar sappidierigk chanp¢ldpin 74,
mhereﬁﬂ the Mshkd.dentity data is supplied fromstorage neans associated
with the senstng device. 76. A printer according to any one of clains 1 to
3, 5to 11, 15 or 16, wherein the first interface surface.is on the
printer. 20 77. A system i ncl udi ng:

53. A printer according to claim 50, wherein the printer is configured to print the second coded

data and additional information substantially simultaneously onto the second surface.

15 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:

20 CMY;
CMYK;
CMYRGB; and
spot color.
25 56. A printer according to any one of claims 9 to 11, wherein at least a plurality of the tags are

disposed stochastically upon the second surface.

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

array on the second surface, in accordance with the coded layout data.



a printer according to any one of clains 1 to 3, 5to 11, 15 or 16; and a
sensing device for sensing the first indicating data and transmtting it to
t he printveo 02/28948. A system according to claim 77, wherepPOT/Abel/6&2BI Ng
device includes a radio transmtter for transmtting the indicating data
to the printer, and the printer includegia radio receiver for receiving

the indicating data. 79. A systemaccording to claim77, wherein the
sensi ng devi ce includes an optical sensor for WO 02/42894 PCT/ AU01/ 01527
-83- sensing the first coded data. 79. A systemincluding: a printer
according to any one of clains 1 to 3, 5 to 11, 15 or 16; and 5 a first

i nt er f aced%ur f Adwingir sgsersiing to alain 57, wderein thé arery is riaeguldry st i nterface surface
including first coded data to be sensed by a sensing device, thereby to
generate first indicating data for transm ssion from the sensing device to
the printer. 80. An interface surface produced by a printer according to
any one o#9-cl aAminter pesogling3o clging 17, whe@inlthe arayigrectangular.

5

60. A printer according to claim 57, wherein the tags are tiled over the second surface.

63. A printer according to claim 62, further including a binding mechanism for binding the

pages into a bound document.

10

64. A printer according to claim 53, wherein the second surface is defined by a face of a page,
the printer further including dual printing mechanisms for printing opposite faces of the page

simultaneously.

15 65. A printer according to any one of claims 1 to 3 or 5 to 11, wherein the printing mechanism

includes an inkjet printhead for printing ink onto the second surface.

66. A printer according to claim 65, wherein the printhead is a drop on demand inkjet

printhead.
20

67. A printer according to claim 66, wherein the printhead is a pagewidth printhead.

68. A printer according to claim 67, wherein the printhead is configured to deliver a plurality

of ink colors onto the second surface with one printing pass.
25

69. A printer according to claim 67, wherein the printhead includes electro-thermal bend

actuators to eject the ink onto the surface.
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70. A printer according to any one of claims 69, wherein the printer includes two sets of

printheads, configured 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.

72. A printer according to claim 69, wherein the printhead includes moving nozzle chambers.

73. A printer according to claim 72, wherein the printer includes two sets of printheads,

configured to print opposite 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 sensing 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 for



10

WO 02/42894 PCT/AU01/01527

-83-

sensing the first coded data.

79. A system including:
a printer according to any one of claims 1 to 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 sensing device, thereby to generate first indicating data for transmission from

the sensing device to the printer.

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



