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In a preferred form, the coded data includes one or more target features for
enabling preliminary location and rotation of the layout to be determined by a machine used
to read the coded data. More preferably, the target features are configured to enable per-
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Preferably, step (a) includes the substeps of:
imaging the substrate to generate an image thereof;,
processing the image to locate one or more target features of the coded data; and

on the basis of the located target features, determining a position of at least one of
the sub-layouts.
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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
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Figure 13 is a detailed view of the ink cartridge, ink, air and glue paths, and print
engines of the netpage printer of Figures 11 and 12;
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37 is a schematic view of a signature field class

di &ggumer6 is a schematic view of a document and page ownership class diagram;

head;

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;

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;



Figure 38 is a flowhart of an input processing

algorithm Figure 38a is a detailed flowhart of one
w@@p/onfsst he fl owchart of Figure 38; Figure 3BCT/8U2002/001634

schematic view of a page seryer conmand el enent class

diagram Figure 40 is a schematic view of a

subscription delivery protocol; Figure 41 is a

SCIresRé B6 isvd fewe%n@wew%ltéﬂmel@ayﬁ%agmss di agram
Figure 42 is a schematic view of a hyperlink

actFigiaé B DIHEMEM viewldfQUighathie fisld@lae BRERIN,C Vi ew of
a form subm ssion protocol; Figure 44 shows a

t r FangeB&uis mﬂawcidmltofraacﬂmungromessingaalgmhmbl t synbol

unit out- lined, for use with an enbodi nent of the

i nFegure 3%y iski detailed Iowshartef enestrpeofoherflowolthut ofFaglee 36;
wth a four-bit synmbol unit outlined, for use with an
enBigirerfis oichemeatic viewof iapage saeverdommand elrmaent clagsidingram;
relation to Figures 5a to 5c;. Fi'gure 46 shows a

he b@%é@ I%Paiqhe@é&w btsmfﬁguwcnﬁt@n felivenspprotesphbol  uni t

& n r use wt Jrjrbdlment of .t he
¢ Bh % eaBhmataveiat sl aobRE FeterrSe gm0 an
t
e’ffa 072 i Dtpebic bl SR PR P ol PR O, ot ™™
pa% 943 R R U im Sl Sod Bl 2

one- segnen anot her hexagona with the

Sé @@fi‘é 44GRG R rth&}&?gu?ar %mgéklﬂg vfn‘BLH f&l‘rlbltss\&m%l Bnit out-

triangul ar, macr.o acki ng shown in Figure
hnedﬁqruswg@r O%HB%OQ}’SHQVWQH er segnent of a square

F ot 85 btk ST A RO CRIRknE THIC? Rt HEPh gt outined,

for uscsbmhnanlemblédgnﬁme of the;inventjont euchCs shed dsscaibed i ielativh to Figures 5a
to 5¢: S€gnMENt of an hexagonal tag, with the segnent con-
’taining a maxi mumof 14 four-bit synbols with the

heﬁ?%l P03k § 9%@% %ngi‘?h&go i"ﬁ’ﬁg% mEx‘ fuf-bt b4t6sg|n{rf])09H if out-

oS a |ca ut o gona tag Uu
lined, f%glsgé@ mffodfment ofjthe imventight h si x i nterl eaved 24

codewor dgs; gure 52 sho t he cr odot
? S %? @@S ﬁe&%aes&laaegmaat Sranphexas m@ . 'Vish the segment con-
taimn@@%x@ﬁﬁ&ﬂ IRGoLALR GRRHbE1 Wathdthe trPangubivi h&cﬁﬁlosb@k&lgedhown in

Fiour 4rangement of seven abutting tags of the design of
gl gures 51 and 52, with shared targets; Figure 54

S h?@ ?Hs §ig$v% D3hd- ¥1§¥h| QBER of YR hSlagBna WPt Y segment
containing a maximum of 17 our-bit symbols with the triangular macrodot packing shown
in Figure 44;

Figure 49 shows a one-quarter segment of a square tag, with the segment contain-
ing a maximum of 15 four-bit symbols with the square macrodot packing shown in Figure
45;

Figure 50 shows a one-sixth segment of an hexagonal tag, with the segment con-
taining a maximum of 14 four-bit symbols with the hexagonal macrodot packing shown in
Figure 46,

Figure 51 shows a logical layout of a hexagonal tag using the tag segment of Fig-
ure 47, with six interleaved 2* -ary (11, k) codewords;

Figure 52 shows the macrodot layout of the hexagonal tag of Figure 51;



of Figure 49, with four interleaved 24 -ary (15, k)
codewords; Figure 55 shows the nacrodot |ayout of the
waquanelssag of Figure 54; Figure 56 shows a | opCT/AI2002/001634
| ayout of a triangular tag, gith three interleaved 23
-ary (7, k) codewords; Figure 57 shows the nacrodot
| ayout of the triangular tag of Figure 56; Figure 58
sh wédn f 3
S e B B L g s
andS%#W“k§ %ﬁﬁﬂgﬁﬁﬁds Fi gure 59 shows the macr odot Iayout
ﬁ; by ear t ag of Fi urelg ? %y e 60 ﬂ
é$‘H815 \§ OV Bigprativg YQW P g5ap té}gaw&t Sfagtsﬁ%ment
of Flg'ul'd"l“ﬁa witht fagr mterfeagpdr 2 -8, (164 £)hcadepords; y
one-di nensi onal structure anal ogous to the structure
of Fagure 6hskaws thealachmiot hgleut ofithe2@0are0ag 66Figure 54;
PCT/ AU2002/ 001634 10 DESCRI PTI ON OF PREFERRED AND
OT e B e wENigiaeb tayoutyaf ) teangulardag, withateeerinterlevfed 2°-ary
(7, k) ¥ddéRbRIsook Research Pty Ltd, Australia. In the
preferred enbodi ment, the invention is configured to
WO H{guke 51 shidves tfhetrrm@ﬂﬁlot RSV KertrigRrmat teg oSFighRN6; a
detal |l ed overview of which follows. It wll be
apftigae a8astows hdsgicatlaypueo/a twpifeldrotativhally syinirhetric linear tag,
with ‘ﬂgﬁ&% gz{\)ethegpgc;yk a'lxlde hrfven nost of the specific

S an nS|ons |chssed belowin relation to

therihas’s6 s il macRifel fa out %esl}’ o'f§‘1 PS58;agd 1N

its st conplete formto reduce t eed or éxterna
r efpem%@e %0 sHb9§ an akdrafBlel MSrddbt UNRRE 858%5 @ntthe 1@@&@ @P‘the linear
aspects of

e preferre odi_.ment s and

tag O%ﬁ&@ﬁc ,m@bﬁ FE?&V B’beeg’é‘teésmpﬂ Sucwre analpgauy to ‘Pf‘esmcmfe of a

convepttigiat bareddd. or m of t he net page system enpl oys a
conputer interface in the formof a mapped surface,
that is, a physical surface which contains refer-
ences to a map of the surface maintained in a conputer
system The map references can be queried by an
appropri ate sensing device. Dependi ng upon the
specific inplenentation, the nap references nay be
encoded visibly or invisibly, and defined in such a
way that a local query on the mapped surface yields
an unanbi guous map reference both within the map and
anong different naps. The conputer system can contain
i nformati on about features on the mapped surface, and
such information can be retrieved based on map
references supplied by a sensing device used with the
mapped surface. The information thus retrieved can
take the formof actions which are initiated by the
conput er system on behalf of the operator in response
to the operator's interaction with the surface
features. In its preferred form the netpage system
relies on the production of, and human



interaction with, netpages. These are pages of text,

graphics and images printed on ordinary paper, but
wokdoghsmeT k | i ke interactive web pages. | nf or ne€T/a62G02/001634

encoded on each page using jgk which is substantially

invisible to the unai ded human eye. The ink, however,

and thereby the coded data, can be sensed by an

Descmlmﬁlblwdm@semeenﬂyq OTHER EMBODIMENTS Page

system In the preferred m active buttons and

hy etk M&jeP™ 8AGHIB AL 6ASIREbBbE Rg%ch"r‘t& i.¢d, DusREE.

to request information fromthe network or” to ’signa
pr ah ekeseRered Qm%oﬂ‘ﬂéﬁ@ Ithe in&1ti6Alis cdﬂﬁg%a t6 K| bv“i‘ﬁriﬁe netpage

neonq G e st AR sen i aP aich it il e hpprecited
that metepagen@yamematloal willvhegsdatityrembadybell for levertl nmiast of the specific
detail§ SIKI(F éxt %?I sgd bg'l glqgtr%jgt?o ﬁ%%eolga%?cdsggtgma HIW eegrgﬁle system

are au vert comrer
is descnhm;a'ctts anest tcorrtpéeteé@rm & yed@m Iofasy nqeeidfor/estarnal usfermce dvhen

attem*)t'?né: foQi&rsthnd ﬁlleohﬂ:txﬁﬂl WRER ﬁ%?réfeﬁ‘}f\{‘e 2 hERIi&RA andaspects of the

nteractive form can In by the user
Prese‘!fdt‘YP“ﬁH??P%’&'le}y, on the printed page, and

"el ect.ronical nmunj.cati on between the pen
andR ohe TRy tis arelified Ht Bk B selaan Siates cppovs's computer
interfa@G4 /tR5bbi o fRGhAPNEA PR EL) a8 4s, a phjzswﬁ&qtfe&i whikh comtains refer-

ences ‘%(9 ?:n?e{;grgfif.ﬂeeaﬁe ?iﬂﬁjntgﬂg& ﬁlsf‘ C({rhﬁ.lt sgr g%h Fhe g%g'rgffrences can be

page con-
quenqdrbymreappmmge sensing devicn Depamd;ngmhd ammﬁz: iprplemendatip, the

map @fe?&lcbseﬁiﬁ& 88 efoded Q/&?blﬂ’ ob Vi1l WdeBh&d ir{gﬁch ;n@ay that a local

corresp ondi n descri tlon 5, stored on
query pBthemap tsu%mxee aé%e@mguqtﬁ @amﬁaﬁerﬁneamthalmwgnap and

amongﬁltfdaenmtp@ag& cdnﬁpxm@:rstysteml dh cbﬁtaﬁﬁﬁfdrmlae@n it Fa4aRRes on the

mappg StsFiB o syt b Msai B0 e R Sb sl it Rp ksfrefiosS Tt by
a sensingdevidepagd with shemappedosorfaes: Thy infotmeatjpnebus refrieved can take the

form I)P §ctﬂ1§5 &ﬂ'ﬂﬁkar-gqﬁltﬁ%r% the &)&1%}*1 rGS Stt:t?lr ?f ﬁ@{%‘ ?f th?%?)ﬁt%tor in

correspomnds t atl
reSpom,s@rt@éle@s@m Figtegs mw,ithshe Mfacr: tfmqrp%t ed in Figure 2,
.
en 101, a preferred formof which is

t he net

shdiuits p??#g wﬁ frres the netepes sypEmJelies ohibe predustpR ofjengihuman
intera®@drOMith \Méfﬂﬁged u‘?sserarelp@gtes eftewt, gfapice ahd lﬂﬂzﬁges @ﬁ?fé& ®h ordinary

rnet.- connect e i ance,for

paper Bl WAEE TS HESASE 120 Mkl thE: B80! L RESaOly cach page
using @rdnwhich ¢adubstastallyr ialigiblé torthe heaidet Inagmn ¢yei The inkyhawever, and
theret AR co0 @A, BHME schielbyan lfcat RAEs B BhdTrafifhyafo te
netpagg¥ysi@ascri bed in nore detail below, is able to

deI iver, % riaodically or on dermnd ersonal - ize

dheorreterred-domm, aslie butigns|agd ypelinkhen eachnage Gﬁfhb‘? clicked

with tﬁél Bkﬂ m%qwéﬁlnf@*n{atlbhlff&@ﬂleakt\%rﬁ Rr tél sighaltp)‘efaﬁmces to a network
a per

t t
served, RS Ehomeg L Siteen Byt iR Snleneiinteris EmBLCHIl gecognized
and cem&ntpdi ¢ cowmpttermtxh e theanjtpage rsystt, albowingdomhetcebd filed in. In

other %Egéﬁﬂgn&e YBnatures recorded on a netpage are automatically verified, allowing

e-commerce transactions to be securely authorized.

As illustrated in Figure 1, a printed netpage 1 can represent a interactive form
which can be filled in by the user both physically, on the printed page, and “electronically”,
via communication between the pen and the netpage system. The example shows a



Is first consuned, such as in a user's kitchen, near a

br eakfast table, or near the household' s point of
wale@ansisse for the day. It also comes in tabl ePOPAU2002/001634

desktop, portable and miniatyre versions. Netpages

printed at their point of consunption conbine the

ease-of -use of paper wth the tineliness and

“Reqde@tt’ %ﬁﬁ: Ebﬁ’chﬁliﬁgq{anﬁ%ﬂ RUBFRCHEME afB s shbit %&&DQ‘H@ n'e@a%e con-
t page.pen 101 intera ts with

ssts of gfaPhi e > @meﬁ@amaaﬁa dnl, apd qodeshiath? eafl@g g gllgetion of
tags 4&f$ﬂfgtmf/1§1|bgaemk aﬂie(lzokﬂeéﬁbnamgtﬂ%ge dedceipaiei 5,aforkd oA the netpage net-

vork PESEARS B o ReBl 5030 PR SUSEARL R0
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nE)é e runnin n a net app
buttonsé,r :exq!gpleTlir?é 2 zqns1 T whid r@mnést spatial gxtens of ghegcorre-
spondifpS@epaegwhi ch is printed on the originating printer.

The net page systemis nade considerably nore
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pen 1sh#r§aes§%§§ go@gglgig:'ﬁgzg rsréﬂrﬂlgély Mthlmlé HE%Q%%%r 1t d argﬁ{)ﬁ Jange radio
net page publication has the physical charact er| stl cs
traditigonal news %}D 4/ 051557 PCT/ AU2002/ 001634
pagnernter 0, aprefege pleWhich is shawnyingigyres 11 to 13
and d@agbalhmrmcgre detall befowl, lis &3¢ &F deﬂ)lﬂelb ‘péﬁocﬁtalkg@or thiéﬁfbnd personal-
et her for eas

dl i .
o A RSRST OO, BRSO BREoGROAPALYS, PLBER e
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) er- vice offerin band T'ntern
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point BEHERGEre R iKY &dy. AR sALeBeP REfBleRpPMIbIkisy, POREDIe and miniature
. connections, but with [onger delivery tines and | ower

Vers‘opf'rage quality. Indeed, the netpage system can be
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(MEN{%rpaseg]d inkjet (Memjet’pM) prmters In the preferredpfonn of this technology, rela-

tively high-speed and high-quality printing is made more affordable to consumers. In its

preferred form, a netpage publication has the physical characteristics of a traditional news-



work wi th any nunber of netpage printers. In the
preferred inplenentation, each netpage pen has a
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with its nane, and is also optionally |abelled at

either end with the role of the corresponding class.
wa\e0oepsrssdi anond i ndi cates an aggregati on assoRCHAU2002/001634

("is-part-of'), and is drawmysat the aggregator end of

the association line. A generalization relationship

("is-a") is drawn as a solid line joining tw cl asses,

1 WNEMe@svyréMrAﬁeﬁnfEerrakef an open triangle) at the
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theag%?iﬁg{?gg?&gghemgmg%hﬁnt| - fies the unique page on
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the E&ﬁ?ali‘%@t%cﬁ{ fel%hohélﬁﬁ (“ E’ghls v 2% s&ifarﬁﬂef bﬁﬁ’ng fw% classes

own pOSItIOﬂ on _the aracterlstlcs of
with agagrow e theiferme of # Wénmeauar theegepghal lzraalgg egfle pr i nt ed

|n frar d- gbsorptive,ink on an trate whic )
5 el i roked bh o Rl ipbgipepy lass Which is
duphchked fis shmﬁmawehi adashel entlinb $n ali but thy hirbdiegiam Whiehflefimes it. It is

shown 'xﬁh Q%bﬁ%morﬁﬁ%)hely P Rf ? Py a solid-state imge

ropriaté filter. Atag is sensed by
an area i mage sensor in the netpage pen, and the tag
11 daNgTPAGES ransnmitted to the netpage systemvia the
near est netpage printer. The pen is wireless and

COW gsa!ir‘é%h éﬁlﬂdétfb% Jﬁ%&fﬁéﬂﬁ 1@@ gé ﬁ%tvyo.rlél f\rullt They provide a

paper-based user mterface to published 1nformat10n and mteralcgvee Qerwces

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



smal | and densely arranged that the pen can reliably
i mge at | east one tag even on a single click on the
w@a@e/051557 i s i nportant that the pen recogni ze PCIBFADAYL/001634
ID and position on every injgraction with the page,
since the interaction is statel ess. Tags are
error-correctably encoded to make thempartially
made WHHE @ipage Ded BhiRGRERB IR suﬂ_ﬁl&ngﬁis[}ﬂ&%nﬂé’cﬂﬁuﬁﬁbU&Eed by the
mai nt ai’ns a uni que page i nstance for each printed
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ar
ton. TAERE e ties 7O VA PoRIPR o 1o 2oPL GHctoR g
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can reliably inage at | east one tag even on a single

cl iThk mtpdgh epgpegservedrt maimtaimgparirie piget instanee p@neach printed
netpafCAMNET G PAN S A0 2ok A0 P ooyt s n he
page deseripgionder eaphpanwdelﬁmag@d enbodi ment, the region to

which a tag refers coincides wiwth an entire page, and

t hd'he sejrlapnship katwernctlic PAge drsciiptipn, ther nage énstange, and the printed
netpa? QRYWE S Fiphutd 4.t T ]ﬁﬁﬁ&i h@pagéfmi}hﬁ’e ef # ﬁnﬂ(@d (h@tpbﬁ@docu-

tags are

ears. |In. other ts, r.e I G
1116 BREFlodtancdi A ssgioss AP B egenst abneh vBichrigiagat and
if knoom, the lhetpagemidenodo réquested thpl e, it can coincide with

the zone of an interactive element, in which case the

regjon IDTcan directly identify the interactive
el PAGE

ment

1.2

1.2.1 Tag Data Content

In a preferred form, each tag identifies the region in which it appears, and the loca-
tion of that tag within the region. A tag may also contain flags which relate to the region as
a whole or to the tag. One or more flag bits may, for example, signal a tag sensing device to
provide feedback indicative of a function associated with the immediate area of the tag,



Table 1 - Tag data Field Precision (bits) Region ID
100 Tag ID 16 Flags 4 Total 120 In one form each
wWao aw40357mi Ns 120 bits of information, typicalPgI/AU2002/001634
al located as shown in Tabl ggl. Assuming a tag density
of 64 per square inch, a 16- klt tag I D supports a
region size of up to 1024 square inches. Larger

withoye e QB e RE: FRAREEh RABH fo'!aLRtikridh bRl regioACHCARDAR pen
usi ng .ab uttlng regi.ons
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tains @ndasdy reengnizédniavarZit birduefwhielgaidsintiad rdetelcﬂom rafd iwHigh assists

in muﬁ&?ﬁfggﬁafggfegt%)cf% gﬁéﬁy U C%F@m?%ﬁﬁ%”org)%ﬁe sJ&in%spro?ess The

tags pldemblw tile theyambied Bageaartdl argisefficiently st)nald 6ué denschywsranged that the
pen cah r%blm? im ra@feﬁstto?ie Ry SRALR %tsﬁ%l@&fck%ﬁ‘i‘ﬁé’?ig@ It 1§ mﬁ)orthﬁt that

Is tolerant of ol.error rate of u
the PeAIRNBHES. DpRE ) B8 PESIHOPE AEDOBTFERs I ﬂa_eepazacﬁnce the
interadtidd it stapetdel is represented in a spatially coherent

way in the tag, and the synbols of the six codewords

ar én ianpreferred \eatbod jradrit athleyregioh Ito rwhitie attagy reféisi soimcidesr @ith an

entlregyla%% aﬁltl'l lﬁ%égn FH'e ?&bc{e? '?r)l ﬁ{grt%lsatflérgﬁé %}91 ﬁ‘#ngﬁ%ﬁh the - page ID

acen

of thewgfb@n whwh éheanag apprérsa Inwthﬁrrmthdmés, tief regipntio Mai¢ha tag yefers
can b@ﬁ‘@ aﬁ)g?ag%ﬂ@ﬁ‘tgeglbﬁ‘ Bfa ‘i‘Sﬁéé 8? §the1‘ Suefabd ok b%&%l@ i @art E@Bmde with

error. can corrected
the Zﬁé‘ﬁé’cfl 3, igterachive 3}?&wn&|la.vv.1§° c?SﬁttE? e P Ceardarepéx iealjfy the
1nteraumrectsém¢rﬁ defined to nean that at |east one synbol of
codeword is arranged spatially such that none of

s adjacent to it belong to the sane
Tabl%gd‘f\%n%a s that synmbol . Any suitable error-correcting
coge ed in place of a (15, 5)

&%@S uﬁeﬁﬂf@33@§ gr exanpl e: a Reed- Sol onon code

p nor e or | 49% requndancy, wth the sane or
TaglDf f er ent syrrbq)ds and [codeword si zes; anot her bl ock
Flabsddc’ or—a—different ki nd of code, such as a

%onvol ut i onal f‘lndp (gee, for exanple, Stephen B.

Totgl/ cker,| Error 1Zntrql Systens for Digital
Communi catton and Storage, Prentice-Hal]l 1995, the

cotR RE o caghi s cANHERel ) PikceF prfpmmationy jymiealy dlipsated as

showri iheT o). Adsﬁmﬁfgd@fagtd@nﬁt&pﬁtlﬂlper shugé BreR) 4 ¢6-bit tag ID supports a

reglon 51ze ota Sl (1)6124 square 1n<g'h eaqrgerrer gll(())l?s canbe ?na%leaeg con%nuously without

increasing the tag ID precision simply by using abutting regions and maps. The 100-bit
region ID allows 2190 (~103C or a million trillion trillion) different regions to be uniquely
identified.

1.2.2 Tag Data Encoding

In one embodiment, the 120 bits of tag data are redundantly encoded using a (15,
5) Reed-Solomon code. This yields 360 encoded bits consisting of 6 codewords of 15 4-bit
symbols each. The (15, 5) code allows up to 5 symbol errors to be corrected per codeword,
i.e. it is tolerant of a symbol error rate of up to 33% per codeword.



devi ce, the sensing device nust be able to see at

| east one entire tag inits field of viewno matter
wob@resise7 t he regi on or at what orientation i tPCHAU2002/001634

positioned. The required diapeter of the field of

view of the sensing device i's therefore a function of

the size and spacing of the tags. Physical Tag

St retieh umt avd1ag réﬁréééﬁfeklﬁﬁ dﬁ,aﬁ&n}bﬁcglﬁ%apgﬁ% rlﬁ the tag, and the

desi to, support t eta
symbgls of g@‘egxmé% gs @@glarealrea\f FAgel bt th@@stﬁ?raﬂ; MBis gpgures that a
burst p@&iSiahlegror hﬁedtlhg nitMile @patﬁ'lly edpeertbity) dftiges ShitidGBSnumber

re a te artllln i;S. possi ble, i.e. .
of syr§hii udtall S Minor A% oF S50l Sk bl g e
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e ) l = |
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codewqid 49 aranged sp@tmllgépgh {hat nppe pgt@u smnbalrs gdjpcentrtgdt beleng to the
same b€ asthaPfnddy. Bennett et al. in US Patent 5051746.

The tag 726 represents sixty 4-bit Reed- Sol onon

SYAg} Suitable (eB0s clestin péddencodk cFaingbé ased 44 ;il@ce46f a (15, 5)

Reed% lognon.l.cr:]oeded oéce?%%lpg A g%%e%yggﬁmo& Spde: tﬁt Lot a gss r%ét?ndancy,
with the sgmpoE dd’feraltrmmbol?zml cadefverd sidest ancaherdalmﬂ;cmddpon_ a diftkrent
kind &8&34e, éﬁﬁx zphém}a thBEIOC(QiQS(g&C ?oroéxadf;?e %?éﬂ;%@@rw{cﬂgr Error

macr odot , gure
Contrphgsterapfor &?lalutfﬂ §oamunigaiion aud$orpgg, Hr¢nt@§ﬂaath99é the contents

of whitAIR$ &8 indokpothted b Eefreh&thbe®)). t he perspective
targets are designed to be shared between adjacent

t agf .orddrgo rsﬁp;ﬁ)rsfﬁix@e-ahélquﬁfeﬁachbh iwith ®taggbd rdgt@s viandsedsing

dev1c? ﬁ [ esgog%’g{,}ge rén#us z%l; 3 gee %a‘é%%e@%ﬁ%@é@ﬁ i:tls1 iR view no
matteP@feralR (ﬂweg'@nﬁmzat wh&t?ori.@tan@nat is PositiznedRFbd requiredrdiameter of
the fidl@de v1e§lv]tgf 4 & Schsf g dg@%l i @:FEcgg Pgﬁ?&ﬁ%ﬂ gg&ﬂne?’sé%rhgiggﬁgciné Of the

produce enco
tags. |nterleaved spatially within the tag to nmaxim ze
resilience to burst errors. Assuming a 16-bit tag ID

as fore, this allows a region |ID of up to 92 bits.
Physﬂ?éb@&ét’b‘éﬂfreng macr odots 748 of the tag are designed
t 0 TRt OURIChAP dddRRbE HRNO Iy dRRBhSd toss%?g E}ggﬁ%ﬁﬁ?oﬂ{on-planar

t ags cannot produce structures t hat ets
surfacph PheR| ATSEH AN GHNS G fRes mRenidesgetitle o tbf‘am@@ﬁlssuah Qegypt planar

surfac@§ indeid Diegllar hhﬁ:‘g bAGgs §OpdssibleN£é. suph@Bistctpseshels of paper and

e SR A3 B S 7 e .

ing. orientations of the tag relative to the sensor t he
present invention is concerned wth enbeddi ng
or iFegure S shovdnareeiempldry tagxdy i thesforrrof tagxRopvidh faun perspective

target§ Ot GRARNRH Str&cdlte ASta éaésfaqs@@b Berld@let 820MUS Bkent 5051746.

orientation (|n a rota i onal se) contalns ane .
The tagy Fauspeesptasigly 4bit l%q@ﬁtSO&m@hwb TATsee Aesgrption of Figures

44 to Bb Below for disohion erayhbolsyet aitstal GHI0l oM. Thé Agirbsresents each

one”rintr%)y the pfresertlce of a mark 748, referred to as a macrodot, and each “zero” bit by

the absence of the corresponding macrodot. Figure 5c shows a square tiling 728 of nine
tags, containing all “one” bits for illustrative purposes. It will be noted that the perspective
targets are designed to be shared between adjacent tags. Figure 6 shows a square tiling of 16
tags and a corresponding minimum field of view 193, which spans the diagonals of two
tags.



codeword (1-4) and the position of the synbol within

the codeword (A-O . Tag decoding then consists of
waelewadsrsg’ one codeword at each rotational ori ePtEAU2002/001634

Each codeword can either coptain a single bit
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relia e.averhe

wnich SRR 18, PhL Al o heh BpciRb it 4G Sy Q1 B Bment ot

only oex pbdavdrd peregpered,ithen stangettso cOieverds heechﬂnﬁm*r@cpdmsto obtain
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I Ces resen
stroke @ind ﬂSeih@ﬁ pnlnmelcndqsiu at theasters of @ strek t n?esmkg |ogbythe codeword

contalﬁﬁg Ql'ié REIDNs tIﬁﬁiQIeglredA‘thher%QQQ)51nc€hEe ARARRITTRO benéiB device
&ure 5¢ sagi/\rs E (g( are tag 726 canlg? usaed b

changsloy | 30¢l predigtaBly Wehineg sffake, pnly ong;cofgerdypisalty needs to be

decod@Vgerifame. a pl ane of arbitrary size. WO 2004/ 051557

PCT/ AU2002/ 001634 -18 Although in preferred
enttasipossibli stotdispehsegwitnperspetne tar ghtsatoghther drefriastaad rely on the

data reZ)g&ggtﬁtlor?Pahg alig r{@ % ;I tm eg%e edeh Bt @51%@ l'g{l]ttlhblt value) is

ed nacr o
typwa&hrﬁpsﬁsgr@ie@ by ag englcaifglmhf, f-emeriit waleas gftpyqzshgted by the absence ofa

yph."aR¢ afsﬁfgs tﬁdtmgé &atPigtid %wemﬂpbpulbﬂe& MR tﬁessauo%CtHe 28d té Bereli-
present appli cant

ph || ted
ably 1@‘&@@‘3 &Pg g%ﬁ@%ﬂsﬁtﬁ i5OrE d@@ﬁi@m‘ subsgqueptly qosﬂleeteg fyring
data s@mlﬁigero 2!18& ta@/&m’rgd@és tbde !dmgteggéaeﬁ?@g d:atz?mnet M:a%h@nﬁrker
L, magr 0) aCKl . ur -
patent, g WS oT5 R0y ARRIRallgpaSharte fripi bt ovsehad of
such markeri pattortisyis AirailirTio=th@ oserhead 6f BxpiRit, perdpectivestardets. One such
schem§ B@&' (ﬂ)gs @(gieﬂ (ée\ﬂﬁ-:k H?‘g&ggi%ﬁnv{ *cgé’xlifvé‘i'ﬁc&htgvf@pr@sent different

glyphs and hence dlfferent mult1 bit values (see Anoto Technology Description, Anoto
April 2000).

The arrangement 728 of Figure 5c shows that the square tag 726 can be used to
fully tile or tesselate, i.e. without gaps or overlap, a plane of arbitrary size.



four-bit synmbol unit 706 outlined. The area of the
synbol unit is given by AUNIT = 4s2 . Figure 46
W@ bawesashexagonal macrodot packing 708 wit h aP¢DAD2002001634
synbol unit 710 out- lined. [Jhe area of the symbol
unit is given by AUNIT = 3[3s2 =- 5.2s2. O these
packi ng schenes, the triangul ar packi ng schene gives
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symbol errors. For example,if £k = 7 thenu = 4 and ¢t = 2.




ATAG = (12s) x (6j3-s) x 6 = 432,F3 S2 = 748s (EQ 5)
RFOV = (12s x 2) + 2s = 26s (EQ 6) 2 7tRFOV= 2124s2

WO BiQ4/05155DFOV = (6 x 17 x 4) [ AFOV = 0. 19 /s2 PERAD2002/001634
Fi gure 49 shows a one- quart efg_segment 718 of a square
tag, with the segnent con taining a maxi mum of 15
four-bit synbols with the square nmacrodot packi ng
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2004/ 051557 PCT/ AU2002/ 001634 -2 (2EQ 9),0ives the

area of Hhg; colt@ 1339 xSy aB@ {389 = Y209 10) gives (EQ1)
the radius of the required field of view (EQ 11)
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gives the recov &d bit data density for the field of
view. ATAG = (8s) x (8s) x 4 = 256s2 (EQ 9) RFOV =

((8s x 2) + 2s) Arpy25 TH&O(VEQSIZO)Y 2 7t RFOV= 2036s2 (EQ3)
(EQ 11) DFOV = (4 x 15 x 4) /AFOV- 0.12 /s2 (EQ 12)

Fi gure 50 shows a i Xf.h gne aOof an

hexagonal QSFOPW tggi‘ﬂi "S‘L) rf‘;mf (giﬂaﬁ’ ning a maxi mum (EQ4
of 14 four-blt synmbol s vvlth t he hexagonal nacr odot
padiguig 48 Blapwrs a pre-fikthugegmant 716eftanptigr bexggeral tagawithothe seg-
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t héEQ gives the asea ofthe gomesponding hexagonal tag. €EQ @fgives dhe radius

of theAddMired fidkd gg&)ewx éﬁ%‘ﬁ)) 7g1>6e56the L?§e7a602f~]t§ut? 18 é t{fg%éz ( E&EQ 8)
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Argg = (125) x (6.35) x 6 = 432,35 = 748s (EQ 5)
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TRy, = 21245 (EQ7)
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Figure 49 shows a one-quarter segment 718 of a square tag, with the segment con-
taining a maximum of 15 four-bit symbols with the square macrodot packing shown in Fig-
ure 45. Each tag segment can, by way of example, support a codeword of a (15, k)
Reed-Solomon code, with the ability to detect u = 15-% symbol errors, or correct
t = | (15-k) /2] symbol errors. For example, if k = 7 then u = 8 and ¢t = 4.



O the tag designs considered, hexagonal tag designs
using the tag segnents shown in Figures 47 and 48

wQ e@kdsssel ds of view with the hi ghest recoverkdI/BU2002/001634
data densi- ties. Square and,jiexagonal tag designs
using the tag segnments shown respectively in Fig- ures
49 and 50 yield fields of viewwth | ower recovered
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t he macrodot 4 WD 2004/ 051557 PCT/ AU2002/ 001634 -21
| ayout of the hexagonal tag 722 of K gure 51. Figure
53 shows an ardmggen®s) X181 vf s@96n abutting tags (EQ9
722 of the design of Figure 52, with shared targets
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722 can be ugg‘d"tot(tgé%gze)lg?gvg“/%:j‘%séggf arbitrary (Ea10)
size. Alternative Square Tag Design Figure 54 shows a
| ogi cal |ayout of angﬁ?ggmg&ére tag 730, with four (eq)
interleaved 2.3 -ary , k) codewords. Each 3-bit
synbol 732 is represented by an L-shaped arrange- nent
of three mad?anots(4Filgure BsosEdE she nacr odot (EQ12)
| ayout of the square tag 730 of Fig- ure 54.
Tr iRiggeS58rshdaga Paesisixth fégmene 756 of irohexagonad gigs atith thy @egment

3 j: : it gt i \

contaffiph B 4P s SR8 Sty Wiyt R Hef SR packife shown
in Figuep e Jiach dag $9gmant ednahy waarof gxamplgesupport agfodewendeof a (14, k)
Reed SBfnRiCdctie, 13, QfircRifeds EP%) tdage, "R ﬁféogbnh@xﬁ btelf 41084 — &

triangular tag 734 of I/%kl;{ee 16. As wth”the square
symbel e e faisrt ¢ agb (sl idesyrabrlvarors. For exampigullaf ¢ fgthen
u=8g34deanghe wused to tesselate a plane of arbitrary

si ze. Linear Tag Design Figure 58 shows a | ogi cal

| ayBQt 13)f gisest tho-dred df thet hdxagowadl Ity SEQTR4) gived theemdivsadf the

. . 1.4M [ hier —ar 4 ewords. .
roquinkd el dbtileh B EDGUEE brek e lkatifea 0 SPPRIBLFR 16) gives
the reggviesgdldutdata desbity fordke fieldoddsws. Fi gure 59 shows the

macrodot | ayout of the lin- ear tag 738 of Figure 58.

on’the | Apaut GHING (ERDAF < ST0UaF FOOY o 58, wi ih a2

purely one-di nensi onal structure anal ogous to the

structure of QFOQO:EI\(g[yEkQI’QqHMQQdQ. Al though the  (gq14
| ayout is based on that of the linear tag of Figure
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sof tvare changes) adapfed far | iger 2 (EQ 16)

Of the tag designs considered, hexagonal tag designs using the tag segments
shown in Figures 47 and 48 yield fields of view with the highest recovered bit data densi-
ties. Square and hexagonal tag designs using the tag segments shown respectively in Fig-
ures 49 and 50 yield fields of view with lower recovered bit data densities.

Hexagonal Tag Design

Figure 51 shows a logical layout of a hexagonal tag 722 using the tag segment 712
of Figure 47, with six interleaved 2* -ary (11, k) codewords. Figure 52 shows the macrodot



scanni ng rather than area scanning. 1.2.4 Tag | mage

Processi ng and Decoding Figure 7 shows a tag i mage
wee@aestssng and decoding process flow. A raw i PEaU2@0R01634
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To allow macrodot values to be sampled accurately, the perspective transform of
the tag must be inferred. Four of the target points are taken to be the perspective-distorted
corners of a rectangle of known size in tag space, and the eight-degree-of-freedom perspec-



1.2.6 Tag Map Decoding a tag results in a region ID, a
tag ID, and a tag-relative pen transform Before the
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sampldd tihtgr ent tag maps may therefore have different
structures. For exanple, the tag ID may sinply encode
a paldiscofsed iRl$ patan @.pﬂlhdh&bﬁSerﬁh‘l nhi®eit 69573, l54MteChbtained tag
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use t structure
edé%séﬁg‘lfé@eéﬁlﬁﬁf%‘io th‘?l"alghl s section. The preferred
codlng schene uses "location-indi- cating" tags as
CM di scussed. An alternative coding schene uses
1'260bj égt #Rdi cating tags. A location-indicating tag
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bua«@ HRBIARR thesdHelntusbtolt18 e tade Yoo Hifh 18hL MRl Whis can
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and the same tag numbering scheme, they can also share the same tag map.

The tag map for a region must be retrievable via the region ID. Thus, given a
region ID, a tag ID and a pen transform, the tag map can be retrieved, the tag ID can be
translated into an absolute tag location within the region, and the tag-relative pen location
can be added to the tag location to yield an absolute pen location within the region.



path in the zone of a particular user interface
el ement. An object-indicating tag contains a tag ID
wohighsgsTect |y identifies a user interface ePeVaDROR001634
t he page description associ az;ed with the region. All
the tags in the zone of the “user interface elenent
identify the user interface elenent, making them all
'deme't& Logs &{alg: i R2iBh Fhr. I
?ndl cgha S Wﬁgﬁ,ﬁgsshe#%?ore SSB otheta%map t
may, anﬁt«@n@leo@nw%mcaa@glén e@@dwéws papHlar qaeedj qeedinges, depensiiag on the sur-
face tPpHGRPW hlchlit% pépd. Uhe t)f IRsthRhdé | is\kﬁct@t%ﬂl byah@kno%on tome tag map,

e g e e A

examplanhk eap [ map &ﬁnply @ncdde 4 per ofex andviy tcbordiratestofake tagain which

case tﬁg ﬁ%%{#%@ tﬁ? dy C 9%{ 1@&&8 %f th\é:v Qrd%#attg]ﬁlj’ecfs@%gi% coordinate

unc i'0n" TN coop

preclm&ﬁxa‘ﬂ dhien the tagahapetagrherimplicih the net page as user
interactive elenments in that a user can interact with
the printed page using an appropriate sensing device

1.2.7; n Tagging Bghema$ data to be read by the sensing

d
o RE RSl AR S5 GERRRSA. bR AT B
struchm@ﬁ/em@@ézmgms s segtipng The prefeowd gpdingisclragruses “location-indi-
catingDfeask RiFb4ANAiduites§ £ bREnANRRIUABRELDe el OBjebEIRNticAMh tags.

page description class diagramis shown in Figures
andy Rﬁaudmmtii&enﬁgeﬁag agﬁaisly atgnDawlRbUWRE trarslAeBbtifdughdhe tag

b I |, . .
map asaciqtiFith 9T Reedopibby wPIRR P oLt RE opa R Witiodfe region. The
tag-retativerlovatiore bthre pes isSRided rccetlﬁﬂstsg docatian edyieid the davatiemof the pen
w1th119me e&di 5%814193 R 1?556'&%1'ﬂuc nﬁl‘étct{ﬁ‘eclohﬂ?gh atiid ?eno}%lagl% Yo a user

unment

mterfqaaeu eg‘tr@?nt WA ﬂw PAZe allesqrtpupa rasyosigtedsyitle ﬂm@gw@e dlodliopky lﬁdh%luser
interfR@l elerhért Ulsalf idthBlied, i al Rcitmt Rlativb @ Sicnds qntEHEce element is

nme I.S,pagi nate doth wi se fqormatted

identifigf Lachior- pelamER ¢ &ivagly sypport fh capiyee Qfanabsqjute pen
path iRgRaOnabes patitulacoei mtﬁrfaabjelemeﬁt. which are different

fromthose associated with their correspondi ng

t erAm w’njdzctéﬂuﬁmﬁng $ag qoatainstd tag [l mtlj!clvdimcéy {deatifiesd eset interface

t

elemegpineﬂ‘ﬂe Zaaéé Eesgﬁ e z{s%éi‘ét tgfe}ggr (Serg @gg{gﬁgésaﬁ%ﬁe ?Bnéaof the
user ipferface lamant @g@tfg rtb%i u@emlg@ ceaelsglp@q, Hme t,hg@eal identical and

- therefbRSh&is leE %Q@cﬂlﬂﬁﬁﬁﬂ@tagﬁ@@h& ﬁieYeff)feo SagpBRUthe capture of

capture t her |nstan f Eg
an absgggg PF‘bP? ‘%"s"éﬁé@l’mﬂ éal?ﬂ-}&eto a?tf§faf‘é{%i’ n path. So long
as theOimunmrshmﬁﬁﬁg: fne@dieneyl eRtectih evipage: ﬁ&bmﬁéredlthpmqu@cy,smé dis-

placerh G FRISRE shpeen Bosifio TR Welifl BdfroRE LA B uousty

determiged. may be requesting a copy through a pri nter with a
different page size, for exanple. Conversely, the
pr it eitherr taggiag fssheme.t be tagc fnskon desepPraiieh Vot asspeiated

visualRA&RertEbY Ble rRtgag¥as L8 1%&@&&9&181%&& o Bfaf h @b&tahYnteract with

i nterpret, user acti.ons on articul ar
the printed pap € using an appropriate sensing d vice in order for tag data to be read by the
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printed page. A formatted docunent 834 consists of a
set of formatted page descriptions 5, each of which
w@owgistss7 of a set of formatted term nal el enePCHABID2/001634
Each formatted el enent has 5. spatial extent or zone
58 on the page. This defines the active area of input
el ements such as hyperlinks and input fields. A
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own in Figure 28. A page instance has a background
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t | ow tags on the page to be transl ated
hyperﬂ“ﬁé ol bl ?8@:13 on the page. 1.4 THE NETPAGE NETWORK I n
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A page instance consists of a set of terminal element instances 832. An element
instance only exists if it records instance-specific information. Thus, a hyperlink instance -
exists for a hyperlink element because it records a transaction ID 55 which is specific to the

page instance, and a field instance exists for a field element because it records input specific



via a network 19 such as the Internet, as shown in
Figure 3. The netpage registration server 11 is a
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publication server 14 is an application server which

publ i shes netpage docunents to netpage printers. They
1.4 oy SHENRTPABENETWORIEt ai | in Section 2. Netpage servers

can be hosted on a variety of network server platforns
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the corresponding page.

A netpage ID server 12 allocates document IDs 51 on demand, and provides
load-balancing of page servers via its ID allocation scheme.



printer contains no persistent storage. As far as a
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The netpage publication server optimizes the segmentation of document content
into pointcasts and multicasts. After receiving the pointcast of a document’s page layouts,
the printer knows which multicasts, if any, to listen to.



tags can be correctly interpreted. Figure 2 shows the
net page printer class diagram reflecting

w@eioanerssT el ated i nfor- mation mai ntai ned by aPCT/AU2002/001634
regi stration server 11 on the netpage network. A
preferred enbodi nent of t he “4fat page printer is
described in greater detail in Section 6 below, with

ref ce t ur.es

pr R et et e e bl el bl tra define he
docurpgnit tt leg printediet can phintthgiddeumentge of digital printing
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Characteristics. To enable to production of printers
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netpagé’si nt heads fabricated using mcroelectromechani cal
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Figure 2 shows the netpage printer class diagram, reflecting printer-related infor-

mation maintained by a registration server 11 on the netpage network.

A preferred embodiment of the netpage printer is described in greater detail in
Section 6 below, with reference to Figures 11 to 16.

151 Memjet™ Printheads

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

¢  photographic quality color printing
e high quality text printing

e high reliability

e low printer cost

e low ink cost
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fixati

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

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

The active sensing device of the netpage system is typically a pen 101, which,
using its embedded controller 134, is able to capture and decode IR position tags from a
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instance. It consists of the most recent digital ink stroke captured through the pen relative to
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1.7 NETPAGE INTERACTION

The netpage printer 601 receives data relating to a stroke from the pen 101 when
the pen is used to interact with a netpage 1. The coded data 3 of the tags 4 is read by the pen

when it is used to execute a movement, such as a stroke. The data allows the identity of the
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When a hyperlink is activated, the page server sends a request to an application
somewhere on the network. The application is identified by an application ID 64, and the
application ID is resolved in the normal way via the DNS. There are three types of hyper-
links: general hyperlinks 863, form hyperlinks 865, and selection hyperlinks 864, as shown
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type of the corresponding field element. Each field value records input through a particular
printed form instance, i.e. through one or more printed netpages. The form class diagram is
shown in Figure 32.
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A signature field has an associated digital signature value 883, as shown in Figure

37. Any digital ink captured in a signature field’s zone is automatically verified with respect
to the identity of the owner of the pen, and a digital signature of the content of the form of
which the field is part is generated and assigned to the field’s value. The digital signature is
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Table 2 summarises these various pen interactions with a netpage.
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cation. A reset form command voids the corresponding form instance and then produces an

active printed copy of the form instance with field values discarded. A get form status com-
mand produces a printed report on the status of the corresponding form instance, including
who published it, when it was printed, for whom it was printed, and the form status of the

form instance.
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operates on the page identified by the pen’s current selection rather than on the page con-
taining the command. This allows a menu of page server commands to be printed. If the tar-
get page doesn’t contain a page server command element for the designated page server

command, then the command is ignored.

An application can provide application-specific handling by embedding the rele-
vant page server command element in a hyperlinked group. The page server activates the



hyperlink associated wth the hyperlinked group rather
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The docunent function nmenu includes the follow ng

fu j : i a copy of a docunent print a clean
1.9 cogygkgﬁpf%f#éﬁpri nt the status of a docunent A

docunent function is initiated by selecting the

dodwwprefereadembndiment cthe nptgagetprintésias o singlEthaitton dabeBed>fHelp”.
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o  top-level netpage network directory

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

e  print a copy of a document

e  print a clean copy of a form

e  print the status of a document

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

delivered, and to whom and when it was subsequently submitted as a form.

The help page is obviously unavailable if the printer is unable to print. In this case
the “error” light is lit and the user can request remote diagnosis over the network.
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ion”, “Business”, “Arts/Living”, “Technology”, and “Sports”. The set of available sections
is specific to a publication, as is the default subset.

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

drawing on any number of news streams. Custom sections might be created for e-mail and
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The speed of the reader’s Internet connection affects the quality at which images
can be delivered. The reader optionally specifies a preference for fewer images or smaller
images or both. If the number or size of images is not reduced, then images may be deliv-
ered at lower quality (i.e. at lower resolution or with greater compression).
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demographic.

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

fore allows it to be sold at closer to its true value.
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2.3 USER PROFILES

2.3.1 Information Filtering

The personalization of news and other publications relies on an assortment of

user-specific profile information, including:

e  publication customizations
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Each user 800 may be authorized to use any number of printers 802, and each
printer may allow any number of users to use it. Each user has a single default printer (at
66), to which periodical publications are delivered by default, whilst pages printed on
demand are delivered to the printer through which the user is interacting. The server keeps
track of which publishers a user has authorized to print to the user’s default printer. A pub-
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paragraph formatting.

An image object encodes an image in the JPEG 2000 wavelet-based compressed
image format. A graphic object encodes a 2D graphic in Scalable Vector Graphics (SVG)
format.
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2.6 DOCUMENT DISTRIBUTION

As described above, for purposes of efficient distribution and persistent storage on
the netpage network, a user-specific page layout is separated from the shared objects to
which it refers.

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

instance, document, and document instance.

The server computes a set of optimized subsets of the shared content and creates a
multicast channel for each subset, and then tags each user-specific layout with the names of
the multicast channels which will carry the shared content used by that layout. The server
then pointcasts each user’s layouts to that user’s printer via the appropriate page server, and
when the pointcasting is complete, multicasts the shared content on the specified channels.
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In the case of HTML, it can make use of the higher resolution of the printed page to present
Web pages in a multi-column format, with a table of contents. It can automatically include
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message is genuine and that it has not been altered in transit.

To make public-key cryptography work, there has to be a way to distribute public
keys which prevents impersonation. This is normally done using certificates and certificate
authorities. A certificate authority is a trusted third party which authenticates the connection
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printer or a specified printer. Every document sent to a printer via a page server is addressed

to a particular user and is signed by the publisher using the publisher’s private signature
key. The page server verifies, via the registration database, that the publisher is authorized
to deliver the publication to the specified user. The page server verifies the signature using



The netpage registration server acts as a certificate
authority for netpage printers, since it has access
W@ 200808¥561 i nformation allowng it to verify pPCTIABR002/001634

identity. Wen a user subscripes to a publication, a
record is created in the netpage registra- tion server
dat abase aut horizing the publisher to print the

the publiiBhdr&HubREkEP obfafheld 30 th gﬁf)ﬁéﬁg’ s cdMitihE8toRdl ifthe registration
specified printer. Every 8 cunment sent to a printer

databgses a page server is addressed to a particular user

and_is signed . by the publisher using t ubl i sher!s.

o st ns ek ReRiiagon sely o scepis deienisfo 90 pHTIG Siiorizations to
the ddtdtase, 8gilaty Btthae relpksth adnitiatedtvid dperprePisiesddead theSprinter.

authorized to deliver the publication to the

specified user. The page server verifies the signature
3.3 s W%ﬁ#é@%ﬁ‘? PCT/ AU2002/ 001634 -52 the
publ i sher's public key, obtained fromthe publisher's
cerHachinetphge pérois exdsigmedt eniqegidehtifadri ad fimedd tnednasaeturd hich is
t ' ' r C t
stored f RALE Hliry ) U bsR A 3h oRTTRER HETHRS S Blase. The
pen I 64 swiquekyudentdies the fenionithe retpageactverbn regi stered to
the printer. 3.3 NETPAGE PEN SECURITY Each net page pen
i s /Aaepagrarengan Nknpye a nueher of petpagerprintesp apd a printer can “know
a numibeof ek UK fedUintituhiSatesSwith & Brihter Vigd adadib k¥ queRoP signdl Whenever
it tgg pen arg)gr fén t.he n@g%a ere |strat1t| on server larl
it is yupin,moge orghe PRRIET Pest @ RGP ARG) B eedie i TriseTedn heyetgularly
exchaape sdseion &ty féhenetanthidpenAranemjta dezitpleink cathe pkinteyy'thadigital ink
. [ . . nt,er " b
is al@%%%?édo&%r%ﬁg gp;ﬁg%gahg %e%moﬁ‘ ﬂgy. 2%1 gféél Vl\nls.lflﬁ ng\%g rtriaﬁ{}lgl\ged in the

omunic
clear.yvi a a radi o frequency signal whenever it is within

range of the printer. Once a_pen and printer are

r ed} BEEHAES aspisipnkey forgviery prnteribkipivss ulexes-bynnger ID, and a
printeY O RR 4R Esstdhekep €6t dvederiit lnoWsUindatedibypeh D BEthBaV Y REge but
fini t he dlglta|.ln§g i s al S enc y&tlﬁdfum ng t he, K
1nite , SIOFAZS - CARACITY o LQL; SESSIORy, Kepy, giapdy| Wilh lorget @y ggssion key on a
least-tecembrased dakis if nedessargl ear. A pen stores a session key

for every printer it knows, indexed by printer ID, and

a Whéma pen emassewithan sangs ioba pkister,fthe pavandypringar discover whether
they @B%Ch b AER P Yo ?Endvplpaﬁoc;tﬂerhﬁﬁ\éﬁ ﬂ% rﬂﬁ&%e%%inlef whether it

Inite ys, and w

. storage Capacity for session ,
is suppegedde know thenennTikis yight be, for exaaple esaise jhapeadelnngs to a user

who i feg@6es foAlsk -mé&ﬂﬂerglmﬁ@pﬁﬁmeﬁ nWahYoknb@MBEP&f b doesn’t, then
en an

e i B B, B L S e ot
pen, thére itpagrews avittd thie grenito égnosb ét il thd per & (Haged da exdcHargikg oup, at
which i RAfhip O Gk o Brocellnel S8, G4 (o' use the. |

o e o o B Y KAl o
key-exchgnge keyt isosprasewigd e the petpage fegiskation sesyertdagabase at tme of
manufabfié. DRingREglstrdtidANthe I&Jel@%@ﬁﬁtsVﬁstﬂbntID&o R prifer, SAME printer
transrrlxitts tllglgtplerll I]qu tl?eer?etf)asge eeggt(rezgiolnnsefaveg hﬁ'lregslepv%r ggrﬁ:’ratgst a session key
for the printer and pen to use, and securely transmits the session key to the printer. It also
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key to the pen. The pen stores the session key internally, indexed by the printer ID.
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4.2 SET PAYMENTS

In the netpage system the netpage registration server acts as a proxy for the
netpage user (i.e. the cardholder) in SET payment transactions.
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The network account can be extended to aggregate subscription fees for periodi-
cals, which would also otherwise be presented to the user in the form of individual state-

ments.
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An application provider can be a publisher of periodical subscribed content. The
system records the user’s willingness to receive the subscribed publication, as well as the
expected frequency of publication.
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The application’s certificate allows the page server to verify the message signa-

ture. The page server’s request to the registration server fails if the application ID and alias
ID don’t together identify a subscription 808.

The page server then allocates document and page instance IDs and forwards the
page descriptions, including page IDs 50, to the printer. It includes the relevant set of multi-
cast channel names for the printer to listen to.
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clicked hypgrlink instageg 8624 The page server then sends its own server ID 53 the hyper-
link request ID, and the link ID to the application.

The application produces a response document according to application-specific
logic, and obtains a document ID 51 from an ID server 12. It then sends the document to the
page server 10b responsible for the document’s newly allocated ID, together with the
requesting page server’s ID and the hyperlink request ID. |
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the mw&ﬁﬁlsr:@do thfthP igatioa, fﬂkove@s thetaaelwatlpmo ﬁwfb&lﬁh pygfa-specific con-
text foiyq{e\&%eﬂﬁﬂtdﬁumtdﬂ 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
5.3 | DHandwaiting Reeogaitiors Protdgolcorresponding to the
ap [ication ID and the user ID. |t includes tFe al i as i
D & PReT GRS Sreke AN 1 BetPiRs WhRinetRage Ren.4Ne B Aynmuni-
cates ﬁhh etra]pspﬂol thahe@estinetpagé phntes ITha stiskd deptfied the pageand £xdth on
the afor the hyperlink activation. 5.3 Handwiting
P cognition Protocol Wien a user draws a stroke on a
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ot TR EE R iR BE L3RR 18PB1, LR ERNRRTRLES, (0 BEPID 836 and
strokejpgripithe pageishepd@in thaysue rzYaYh on the page. The
printer forwards the pen ID 61, its own printer
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elenent is a text field 878, the page server appends
t hafier apkrod of inaetivityxin th¢ eong' of thié teixt field, the page server sends the

pen ID and the pending strokes to the registration server 11 for interpretation. The registra-

tion server identifies the user corresponding to the pen, and uses the user’s accumulated
handwriting model 822 to interpret the strokes as handwritten text. Once it has converted
the strokes to text, the registration server returns the text to the requesting page server. The
page server appends the text to the text value of the text field.
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6 coNEIPpGEIPEN DESCRIPINON ¢ from the registration server
11.

6.1 PEN MECHANICS

Referring to Figures 8 and 9, the pen, generally designated by reference numeral
101, includes a housing 102 in the form of a plastics moulding having walls 103 defining an
interior space 104 for mounting the pen components. The pen top 105 is in operation rotat-
ably mounted at one end 106 of the housing 102. A semi-transparent cover 107 is secured to



6 NETPAGE PEN DESCRI PTION 6.1 PEN MECHANI CS Referring
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sytus ol keSheklify 24 Jo@pieriaf TRHET) 2R Shitin B % e h S5, B opera-
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the cambarrel. Camfollowers 127 and 128 projecting
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moun@8%n the second flex PCB 129 for receiving reflected radiation from the surface. The

second flex PCB 129 also mounts a radio frequency chip 133, which includes an RF trans-
mitter and RF receiver, and a controller chip 134 for controlling operation of the pen 101.
An optics block 135 (formed from moulded clear plastics) sits within the cover 107 and
projects an infrared beam onto the surface and receives images onto the image sensor 132.
Power supply wires 136 connect the components on the second flex PCB 129 to battery
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rnfl@PFQ) ) 1&1&% gﬁﬂ tHe! 19&3{1:@ s ctr%inY bt SreR 0P thbdhrfadd 18 tlﬂ(ﬂ/lcmlty

odi 0qé 144 det mthe IR LED 143
of the.n R .lﬂ;ﬁatl@h@xﬁwfr RBPPEHe oEhen 8B 198 HF e 1o calow-
late the Adstaaied of £l134ub RUbdzen 9 gronpthiedétatidd iabanﬂlsih@%pﬁl’:@l 35 and control-

rds.t end, 108, of t t 0.
ter chy i, FREirEEon, L8 G ng ottt e d Pen At Bipso-tas
distange ﬁbmghdpﬁspaytivcdibtppiqmg)btsmecpem thelimbgedtag. pocket. 6.2
PEN CONTROLLER The pen 101 is arranged to determ ne
t h&tisiigtthoRE ehipi 133 and pntesnay] 1sthaipen 104 casrtrangpit the digital ink

data (WhIch'ib d8@ype® fdrlBdurfly ahdBéKAGed td? ifiGehtnfandhRSion) to the com-
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and i s arran edto te t

| cus
BercBe o0 is, 2 e o FARYES AP aGTICHE dafus smafinitieg es it is
formedt Whes itlregpmpl(]lcmoﬂe@ Duanfirangetdigital ihledatahs puffddd within the pen
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RF chip 133 and antenna 112 the pen 101 can transm
t hdbg |°@W%lief ichip 13¢4is anquptrdcan the sgepndyilaxelCPB d|29§§é}EFr pqryl()l

FigureIWis RatdckaRshrim il Rtrhbicg imiork daf theatiifctuir®of the c6@iBiler chip
134. Figure 10 also shows representations of the RF chip 133, the image sensor 132, the
tri-color status LED 116, the IR illumination LED 131, the IR force sensor LED 143, and
the force sensor photodiode 144.

The pen controller chip 134 includes a controlling processor 145. Bus 146 enables
the exchange of data between components of the controller chip 134. Flash memory 147
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In a further embodiment, the pen 101 includes a pair of orthogonal accelerometers
mounted in the normal plane of the pen 101 axis. The accelerometers 190 are shown in Fig-
ures 9 and 10 in ghost outline.

The provision of the accelerometers enables this embodiment of the pen 101 to
sense motion without reference to surface location tags, allowing the location tags to be

sampled at a lower rate. Each location tag ID can then identify an object of interest rather
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Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes
the top sheet directly from the media tray past a paper sensor on the first print engine 602
into the duplexed Memjet™ printhead assembly. The two Memjet™ print engines 602 and
603 are mounted in an opposing in-line sequential configuration along the straight paper
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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 and synchronizes the RIP DSPs 757 and print engine controllers
760. It consists of a medium-performance general-purpose microprocessor. The controlling
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The printer controller optionally incorporates an Infrared Data Association (IrDA)

interface for receiving data “squirted” from devices such as netpage cameras. In an alterna-
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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 pipe-



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

w0 pwh/055B8Th tag encodes the page 1D, tag | D, ardI/AU2002/001634
control bits, and the data gontent of each tag is
generated during rasterization and stored in the
conpressed page 1image. The nmain processor 750 passes

. t 0- back S ALk Ok i
ine. OBSE e FEY RORGRAE nt Bodd o UL HEBifEd B SRS Dae
is loadsd.or es the conpressed page image in its |ocal nenDry,
and starts the page expansion and printing pipe
Pagbe Sxgatageotf therriphieripalsi @t pOPetien® %%\B@%ﬂeg tcontone
CMYK $a eir%(ﬁ&ddsqad 764 t8d GfSu aﬂF@mdrﬁﬁessk& ¥B1dvicl blavielayer, and ren-

ses (S0 U GO GIRE L PRI 2 8o PEE ENDE i st

1.2, alt ingapdliehtThesecond smgﬁtd[théﬂseett 766Pthe enntose €MY Kflayer angbompos-

ites (aﬁZ@Sﬁ 31&(; Eslg?ééllso?a aoI e% gxte %ésfu?tﬁfg lﬁﬁgvel ?Wﬂ?&)‘g Iﬂg FSultant

bi-level (YK iR Idbt date rs/tmﬁfq:mdsmﬂ @nmaﬁied (@§67) for puntingen thg Memjet™
prmthgar(‘lcﬁ‘ée\rla 4Q6 ?feiu{e' tﬂﬁfekso M@s’i bf BleSBtiAEbulis Ere7s@(7red %ﬂﬁlefbff-chm

stomintertace C rlnth ad
DRAMh@epﬁnqhﬁta%@mmﬂ@ow shgpel obge 15%@‘954 A lipeging e to the
Mem;jB¥ hRAteadI80Na4 theWWinkiga@ i@erfig®8] s | oaded into DRAM
769 via the high speed serial interface 659, the ’
pr thﬂugdvyral | pra esthgiegeonitollemathf aenuiatAid ﬂﬁl@omnsjmh as in a

sse raLl
aupleB33RBmyASH M) A8 BiaP o TS sERRY e s Hhe JZ%%%I
print dngmef760] scmdedpm Hei eﬁg:rnitl mastsr(glave n@t77llo&@@ﬁﬂt¢ssthﬁ) ipe$)ag sig-
age is loaded. The first stage of the
nal 77%%@%%2%%%%%3 (at 763) the JPEG conpressed contone

CWKe lAYEEngifX BeHMbIef P60 éidding H@ovﬁsp&ﬂd processor 772 for synchro-
nmpr essed b| | evel. bl ac

X and .1 en er
nizing ) PAER GRSy 814 FEBHBE PIRE™F 2y B ISy e bt RGPTEe] ped via o
low-speed sériul as 778 fand edntrollisgthe isepperim@orse s, 676.par al | el .

The second stage dithers (at 765) the contone CWK
| ajre theadld” verspms of ithenetpage MBBYT, theetwy printvesigings ga¢h prints 30

Letter rp%é@{qe? ﬁ?ﬁut% Qﬁ)lng ‘%ﬁ%‘ll %%N&néﬁ%loh%\f%de gﬁgg |\ 1|”Z,y§¥1g§ ghﬁg rylate of 8.8
kHz af Hr0Qedpi-da thieat2 " reTsiomsef thanetnags grisierithe R Epgines chh prints
45 Leﬁfﬂ rgeag&ﬁlgg gfuz&g;ﬂeoas ;ﬂxe%brtcaﬁmkﬁsnﬁm suhd pag-(8)D% tglmg i hes@te of
10.2 KHzn Jhese, hpgerefssiang well g o thip et ohratine Pk By e Mefiper print-

head, Slch if itcdumnhdesignxeaxceads 30tkdizt he Menj et TM pri nt head
350 via the printhead interface 768. Wen several

[ ine controllers 760 are used in unison, such
Co"ﬁ!"ﬁﬁqﬁgdupl exed configuration, they are synchronized

S ed |i n nal, 770
SR e 5 gl B Ry A i
exam;?l?ﬁ, it \gibinteer zqipeanatérbbjr thsee shgiba igithe art that the invention can be embod-
ied in many other forms.



nal 770 onto the shared Iine. The print engine
controller 760 contains a | ow speed processor 772 for
W@ ls357 ni zi ng t he page expansi on and render POTYAU2002/001634
pi peline, configuring the pripthead 350 via a
| ow- speed serial bus 773, and controlling the stepper
nmotors 675, 676. In the 81/7" versions of the netpage
printer, the two print ?E%“@% each prints 30 Letter
pages per mnute al ong g di mensi on of the page
q%' giving,a line rate of 8 kHz at 1600 dpi. In
1. thé/' ing;Egadable; coded ﬁ@t%@ﬁa%?geéi@mphtrea supgisateip aseprsiance

with éfleo(]ﬁf!h@ uPhiavihg sixifold estheénl @ ﬁﬁnéw the TEYoht mcm six

g i g T R e e

symnétey ofthedayougf, fheeqmtmtglatafdmﬂmseuammﬁi‘damcerwlth eactdsub-lay-

out IR AR FICARY AHE AP RIS e Al oy D AP By
out froat té\ﬁéﬁtaéloncofaatrlﬂﬁﬁé@ne&th%rp%m layeut withinghedayout. wi | |
be appreci ated by thsoe skilled in the art that the

ml e ca(ge%e gggqu@tlgiggépr}dggg}/q;@qu%J %Ngrem the rota-
tion- uhzacbmgedat@a@ishhm@mbemeﬂmasdm opeasiiboayeit froméahe rotation of

eachE’?;@?%éﬁgﬁh%%@%witﬁl%wg et e Ty

including six identical sub | ayouts rotated 1/6

3. f eKPJcHHeOR%d%EﬂJ {:o@éﬁoHétaa?]&%P&ﬁg é@% a{nﬂt ‘F‘H 8!%% h 2. wherein the

codeq,dabt 8 apdundantly ancoded and thg coded damfm%sub layout includes
at leas0bAé coBed AdiLeddewordat a t hat di stingui shes the

rotation of that sub-lay- out fromthe rotation of at

| east one other sub-layout within the |ayout. 2.
4.  Mabtdchineremdableccoxtedicdhtd aiceomiirptodilain 8 owhéminthk, coded data

s rec s b R etog s Read-BEEA B r ot et o of

each of the other sub- Iayouts within the [ayout. 3.

5, NBMycnmer &%ﬁaelﬁc&%@d%%ga%ogagﬁgw im0 r@l H {n dacl sub-lay-

alm 2, whererLn IS redd

out dSﬂ'&‘%ﬁiéoP'HYﬁi'tX RE Pesiliens Piidataelarmentss the sy outﬁ@euwe@ter-
leavediwitte@adh other aaHedt 85y twe aeRVESIEfhents O\Déiﬁivpi‘ﬁb é@@lﬂ@thle?
coded data according to claim 3, wherein the coded
data is redundantly encoded using a Reed- Sol onon
6. enMadhimg-réadaMectoder detedatdordingdeccidiat 4, adeoeidithg layout is

' n each sub-lay- out defines a plurality
repea‘cf#@gggi f%@%? data el enents, the sub-|ayouts being

inter- leaved with each other without any two data
7. ¢l RERAINe-rRYABbRARIJYY £25AcebiiRg to claim 6, wherein the layouts are

packed together on the substrate.

8. Machine-readable coded data according to claim 1, wherein the layout is
hexagonal.
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target features for enabling preliminary location and rotation of the layout to be
determined by a machine used to read the coded data.
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Machi ne-readabl e coded data according to claim1, the
14. colathietreadablegcoqed datadacourdinghte dlaibstlr tieecodéd data being

: e&ﬁ&rh' e coded data according to claim 14,
print erg?ﬁe e coéed data is printed onto the surface in

ink that is of lowvisibility or is invisible to an

15. aVMachﬁ@erééaébFéerd‘éﬁTﬁﬁte?éﬁcorﬁﬁ ?@%muﬂeﬂ e@ﬁé@lﬁ the coded
ccordin ei n.'t he

data 'arpﬂn?%?&tﬁé ﬁHﬁa% 'nﬁgh%ﬁgfémmhﬂwpmﬁ @VI@!béef%a@lﬁver-

age umaiiedldsurmaaieded human eye. 17. Machi ne-readabl e coded
data according to claim1l, wherein the coded data of
each | ayout or sub-layout defines user data. 18.

16.  MaMaichimerreadableecastediedatd iczoeding taliclaimt 16, ovtzérainlthe ink is an

mfraré\@ Bt is"&ibBetiaflGs |S|b|%°c ea°v rQ &b Qﬁie ar’ilﬁnan eye.
3{ cat # 2 r?/ out1 ern

Ive 0
reI ative to a reg| on of the surface

17. meﬁmefﬁéaéblb%da@@%téi %béor@ﬁﬁﬁbddléi% ﬁ %ﬁé@lmhb7coded data
f v}gﬁ {1 th q?%t é}JagqiSIdentlflcatlon dat a
or eaghyiaypy ?@"&YP% H‘%f“ rface within which the

| ay- out is disposed.
18. Machine-readable coded data according to claim 17, wherein the user data
includes location data indicative of a position of the layout pattern relative to a
region of the surface.

19. Machine-readable coded data according to claim 17, wherein the user data
includes identification data identifying a region of the surface within which the lay-
out is disposed.

20. Machine-readable coded data according to any one of claims 17 to 19,
wherein the user data includes function data identifying a function to be performed

upon reading of the layout pattern or sub-pattern by the machine.

21. Machine-readable coded data according to claim 1, wherein at least some



20. Machi ne-readabl e coded data according to any one
of clains 17 to 19, wherein the user data includes
w0 eved5iR7 dat a i dentifying a function to be pePEDATBH2/001634
upon readi ng of the |ayout pattern or sub-pattern by
the machi ne. 21. Machine-reddabl e coded data accor di ng
to claiml, wherein at | east some WO 2004/ 051557

of the SUEALEAR 1o isens B sbB BT Lt 2ce bar i ng

machi ne-readabl e coded data in accordance with any

22. ONK #Iﬁatcgg%%rﬁ@:ma%ﬂ' '-r"éiaﬂﬁblezgt?qe?i a4t WSC&%QIH(%{MR any

to clarm e surtace berng flat or curved.
one ofther preseditgci@aMsg to cl ai m 22, further incl uding
vi si bl e markings. 25. A surface according to claim 24,

23 of Anacsiosudng 1o gfen 20ghe et B R g ©
fields; and buttons. 26. A surface according to claim
24 wh . gl —— 5 b ¢

24. ¢ oA YRGS Abe g it 22T B8 il BRRIE arkilog e

data. 27. A surface according to claim 22, the surface

25. PEANA{IRE! B2Arditg B SRR 24 hereRPineAisHId MafciAge ficlideany
to claim 2/, wherein the substrate is paper, card or
one ogmRE&T the fallowingedi um 29. A surface according to

cl gdyn 22, configured for use as an interface surface
for enabling user interaction with a conputer. 30. A
me¥ I&¥ generating an interface surface, including

t himadeaps of : receiving, in a printer, user data;
gegﬁ. ting machi ne-readabl e coded data incorporating
the"usér data, in accordance with claim17; and

pr fieldsngnd he coded data onto a substrate. 31. A nethod

acppfshd!g to claim30, further including the step of
printing visible markings on the substrate. WO
2004/ 051557 PCT/ AU2002/ 001634

26. A surface according to claim 24, wherein the visible marking are disposed
adjacent to, or coincident with, at least some of the coded data.

27. A surface according to claim 22, the surface being defined by a substrate.

28. A surface according to claim 27, wherein the substrate is paper, card or
another laminar medium. '

29. A surface according to claim 22, configured for use as an interface surface
for enabling user interaction with a computer.

30. A method of generating an interface surface, including the steps of.
receiving, in a printer, user data; '
generating machine-readable coded data incorporating the user data, in
accordance with claim 17; and
' printing the coded data onto a substrate.

31. A method according to claim 30, further including the step of printing visible
markings on the substrate.



-72 32. A nmethod according to claim31l, wherein the

coded data and visible mark- ings are printed onto the
weunghsEse substantial ly sinmul taneously. 33. Ap@EATZM®2/001634

of using a sensing device tgyead machi ne-readabl e

coded data according to any one of clainms 1 to 21,

the nmethod including the steps of: (a) reading, using

32, g Qigorgismuruﬁ;g@kgdghg% cidi §o1omrdzia@tec%agga?dtaxﬁ%tws's@ mark-
ings AIERIEHANE 5 0atrAR, Sietartial SERYELBI ni g at
| east the rotation-indicating data of that sub-Ilayout;
i on-i ndi .
33 ondrithed o RdE <5 Aieq i BacARbeblapte oqded data
accortling tpamn onengf claims 4o aﬂ stheombthadkinoluding the. stepsref hod
(a) ac st rﬂ; ﬂeaééﬂsﬁé d%‘(fie 8 coHed dafd of e IH?&:‘{ the

strateto enera

(b) | ndg@o mmé@fcodgﬁdi%@@f @@fé qneagktheosy E’édoé't%ﬁfethﬁ layout,
thereB@Hétetrﬁ‘ﬁrﬂﬁ% at RRIsHRSrovatidrimdicating datia bRthak 8dbaayduteand

©)  possitagdhe gotation Buating dhte tordructife &bEhal Bdsiflon of at

least one of the remaining sub-layouts to be decoded.

34. A method according to claim 33, wherein step (a) includes the substeps of:
imaging the substrate to generate an image thereof;
processing the image to locate one or more target features of the coded

data; and
on the basis of the located target features, determining a position of at least

one of the sub-layouts.



