+ MARK- CODED SURFACE W TH FUNCTI ON FLAGS FI ELD OF | NVENTI ON The present
invention relates generally to nethods, systens and devices for interacting
with conputer systens, and in particular, to coded surfaces supporting
such interaction. CO PENDI NG APPLI CATI ONS Vari ous net hods, systens and
apparatus relating to the present invention are disclosed in the follow ng
co-pendi ng applications filed by the applli cant or assignee of the present
invention sinmultaneously wth the present invention: PCT/AU00/ 01442,

PCT/ AUCQO 01444, PCT/ AU0O0/ 01446, PCT/ AU0O0/ 01445, PCT/ AU00/ 01450,

PCT/ AU00/ 01453, PCTI AUO0/ 01448, PCT/ AU0O0/ 01447, PCT/ AU0O0/ 01459,
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PCT/ AUOO/ 01448 p di'mvENTiIBNOSUr es of these co- pend| ng applications are
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appar at us rel at i ngbt BeEHdnYsHian asltes jgesibt 1ogpetiedse SaFm 18 deipes for diERctiB gt owi ng
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PCT/ AUOQI 01288, PCT/ AU0O0/ 01282, PCT/ AUOO/ 01276, PCT/ AU00/ 01280,
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are discl osed i I I
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di scl osed in thec4Aubbrss, pOT/a06dR MsdiancpcaRRod/eRld, ons filed by the applicant

or assignee_of the present invention on 30 June 2000: PCT/ AUOO 00762,
PCTI AU0O0/ 00 Fssiisclesiegsyofthese pacrying apabeatipua exo S Qumatsd hergcby coatsaxfrenoe7 59,

PCTI ALDD/ 00767 B AOBAP 0o eI B o SRl bt o e
PCT/ AU00/ 00 PHeineeendingseniorivmsiled bsberappliomtyr 06 RTeY of do@mpenlimontign mag October

PCT/ AUOO/ 00206@, PCT/ AUOO 00771, PCT/ AUOQO 00772, PCT/ AUOO/ 00754,

PCT/ AUCO' 00755, PCT/ AUOO/ 00756 and PCT/ AU00100757. 2
'PCT/AU00/01273, PCT/AU00/01279, PCT/AU00/01288, PCT/AU00/01282, PCT/AU00/01276,

PCT/AU00/01280, PCT/AU00/01274, PCT/AU00/01289, PCT/AU00/01275, PCT/AU00/01277,
PCT/AU00/01286, PCT/AU00/01281, PCT/AU00/01278, PCT/AU00/01287, PCT/AU00/01285,
PCT/AUQ00/01284 and PCT/AU00/01283.

The disclosures of these co-pending applications are incorporated herein by cross-reference.

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 15 September
2000:

PCT/AU00/01108, PCT/AU00/01110 and PCT/AU00/01111.
The disclosures of these co-pending applications are incorporated herein by cross-reference.

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 30 June 2000:
PCT/AU00/00762, PCT/AU00/00763, PCT/AU00/00761, PCT/AU00/00760, PCT/AU00/00759,
PCT/AU00/00758, PCT/AU00/00764, PCT/AU00/00765, PCT/AU00/00766, PCT/AU00/00767,
PCT/AU00/00768, PCT/AUG0/00773, PCT/AU00/00774, PCT/AU00/00775, PCT/AU00/00776,

PCT/AU00/00777, PCT/AU00/00770, PCT/AU00/00769, PCT/AU00/00771, PCT/AU00/00772,
PCT/AU00/00754, PCT/AU00/00755, PCT/AU00/00756 and PCT/AU00/00757.



« The*di scl osures of these co-pending applications are incorporated herein by
cross-reference. Various nethods, systens and apparatus relating to the
present invention are disclosed in the follow ng co-pending applications
filed by the applicant or assignee of the present invention on 24 May 2000;
PCT/ AUO0/ 00518, PCT/ AUOCO' 00519, PCT/ AUOCO 00520, PCT/'AU00/ 00521,

PCT/ AUCO' 00522, PCT/ AUO0/ 00523, PCT/ AUO@/ 00524, PCT/ AU00/ 00525,
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PCT/ AU00/ 00538, PCT/ AUOO/ 00539, PCT/ AUOO 00540, PCT/ AU00/ 00541, _
PCT/ AUDO/ 00542,  PREPPSAPREerH §8Ams anpenmemiyprylatissiahe pseseet Mysatpnosdisslosed in the
PCT/ AUCO' 00 FolidwingG-béniogXppiatmdGhled biP@d 4pplidafl b Hsfidnék, of REPTdsht JoXhtfd b B, May 2000:
PCT/ AU00/ 00557, _PCT/ AUOQ 00558, PCT/ AUOQ/ 00559 PCT/ AUOO/ 00560,

PCT/ AUD0/ 00561, PEEYIRG8TA.0 85 EAU00/9051P A BEE/ATBEYS20. BEF/ANIRS Ho SREA/AU00/00522,
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PCT/ AUDO/ 00577, PEEIR00T7.0BEHAU000RSHH. A BEHATBYPS3S. RSEAUMINNE S0 ST IAU00/00537,
PCT/ AUOO/ 00580, PEIZAV0MIEEE,0 6B RU00BEEH ABODAO0G®RT40, RCT/AGUIR0A0 FRAE/AU00/00542,

PCT/ AUOO/ 00589, 0 ' A R v 0

bCT/ A0/ 00801, PRt B0k Aultisia SRR, TPl At diaunocosis

PCT/ AU0O0/ 00596, PPEY/IRI005#.0 BEGAUC0/0RSE REEXHONN9ST, PSTRUMIR9HT80 FIETEU00/00559,
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applications arg- a A=Y zp.ef BAK IR bS
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i nformati on i ntEETEEHOPEE: nRAI0E883 nBET AHIUPR3P3 o IPSHAUKKOI0 FEA/ABQO/PGTRL,

surface, alt houglt/Auppoased, | BCT/AUG/0EER aPEL/ RUEMI0BDS WMPCTAULIRS 9SS MOE/AUmBY00sITG| ude

recordi ng an %%Bx%%dsﬁz{]r@ﬁ YD1k '}%T}Aw?/ﬁisw&ﬂﬁ/ LP)BB(? fption. The encoded
ude e content o

information doesn't I nc now edge 0 ‘he visible _
informati on, and any content-specific feedback provided to a user during
t he user's Thedisdasaestof these st pelling hplietimoaetcorpofagy headin by prosvukgdrentze pr ovi ded on
the basis of the recorded association. If the recorded association is
renmote or UBRGHGRQUNDR:, tinely feedback may be inpossible to provide.
SUMVARY OF | NVENTSykibhsARe0bcdh Bcribédl @hefein feh- arSep@cdike delices Rén@S@EE owxeRnendN

provides a paghQNaufle & BG&Sof pRAY ' i§hlon SOME
of the code_dl%g%t a s‘llrg % nﬁtl%%l%uh veo 8{8 g’%‘?ﬂ’?@ﬁ?@“ u%%%%géwg)cnsi%he regi on
and i ncl udemviribly bt magingrepdibly enseded en By sugfee) Sealr comrle PhPrtet YHAL B Frtit e of
a part of tdm_ez,n R@hdOICT apgliedtion wop%mzairisim; anforthdtien ifntbxyd&t forthaha@ consamptinhegyaheent
of the | Ocq;[elpg&d% tﬁehsﬁrféz:g %ﬂﬁg&l%ﬁal%ta sk;ﬂra{e Qgp HGH Before may include recording an
association between the two kinds of information. The encoded information doesn’t include knowledge of the
content of the visible information, and any content-specific feedback provided to a user during the user’s
interaction with the encoded information must be provided on the basis of the recorded association. If the

recorded association is remote or unavailable, timely feedback may be impossible to provide.

SUMMARY OF INVENTION
According to a first aspect, the present invention provides a region, of a surface, having coded

data, wherein at least some of the coded data is indicative of a plurality of locations of the region and includes
first data indicative of at least one functional attribute of a part of the region, wherein the value of the first data

is independent of the location of the respective part in the region.

Preferably, the functional attribute indicates at least one of the group comprising: a hyperlink, a
hypertext link, a button, a drawing field, a text field and a signature field.



. Preferably, the functional attribute indicates at |east one of the group
conprising: a hyperlink, a hypertext link, a button, a drawing field, a
text field and a signature field. 3 Sone of the coded data may incl ude
data i.ndicative of a location, data indicative of an identity, or data
indicative of an identity and a |location. The identity may be indicative of
a location in the region, or of an identsty of the region. According to a
second aspect, the present invention provides a nethod of coding a region
i ncluding applying coded data to at | east a part of the region, at |east
sone of the coded sbak ardreoftg ditd by GAlde\dRa RlicaBve P Béaldnl daid indiatilest @i ill@ig, oANd
i ncl udi ng fidgtg.tdid&it afvxlm(l Cuh i(rildli cates at | east one functional attribute of a
part of the®HEGRER T PAERAEILE 8™ he first data being i ndependent of the
l'ocation of the r?&Q&%t}:éﬁ%b@%&aﬁ%’%f&lbéﬁJn%Qz@gionP&%faﬁﬁq@ﬁly)éfthér@&‘onf uncti onal
attribute indicates at [east one of the group conprising: a hyperlink, a
Py pfa (rj text |i gk, a Akddtdtng ﬁ»a sa:oﬂra@%,lﬂgpx%dﬁﬁlhdenﬁan dréitdes afnie@bdbf eudidlg Sregidngitatig €

ield. According t t hi spec the present inventi . QL
Consi g doy PARg st S (ol sl RRGH e ki, Bl 86 Qe bAKE M, L UMGROBra
some of t hePrEsineef lepatons 49d inglgdise fis dattihish indipatey aplpagioat fupcjjongratiribiyie 84 IFSTBF t he
region and kdgin, thelidl@ of thd firdt dblddeRg indtpbinGeni of 1€ 10QukiorA the RehSdtiveParin thd Rigib. Onal
attribute of a part of the region, wherein the value of the first data is
i ndependent of t herfeaUatthedimctihal airibute @dipass i lvast qparf thd group laemprisiagi ©hypertitkea
sensi ng devhﬁ&eﬁt%k,a%@ékﬁ!@w@{&mm&%&m&m%&i rst data. Preferably,
the sensing device provides at | east one indication to a user when it .
senses data i ndi aabiding toQf thifil abpdddQlieipfsead invdiitiof prlovilled a edhsiny dpek for ade with @ regiegi onN.
Preferably, i.0dj pon i r he Y pbsual ,
aural , hapt F‘%{HEP&%S%“@%"“’Q% ftbl%%{? ﬁe?%%%déin&wg%%e?%g%ngﬁ@gﬁy c??i? EI‘%OD §Flt:hctsy
Pr ef er abl y - mkigrand inpledingtfirpedatadndichtiveof dideptons fanstanalattibate af 4 partiefdhg fogige Whreinthe
functional @ik bf ddiir& d4 is @ddpatidént &Ffthe 10c4%Bn 7@ ird3pbctive Pt i BEWBFidhOthekensing Bevice for
transmts, to.a conputer system said sensed data or data based at |east
parti.ally on AI'dsensed” data. Accor di ng to a fourth aspect, the present

i nvention provi deﬁe@aﬁxsﬁeegasinﬁqwd pRGdes af REP YhLhdiSN ! t6 M uscd Mlendit SRARS Wilg
devi ce for use. vi ng. .coded data thereon, at |east sone of

with a region
the coded ddt%""° ad‘i‘"&"_&?’?\_%‘@bb‘f” PBTUSf®PY of I ocations of the region and
including first ] dﬁgt@raﬂlﬁq{egﬁfic'a%g iOfledds FofpaRd gn ?coé#“?ﬁéak Qig_ﬁ-ﬂ, aqr@;tﬁaﬁtic,bﬂ&iﬁ, of a

part of the region, wherein the value of the fir ta i s independent of
the | ocati oYy trf@ny ofherdwmensengory Bodslity j 1 t he region, the sensing device for
Sénsing sal dfir Slgrefg%gya ls%,nqxeg ey ex;[sré?1 L33 stergsles inh? titleho?a ﬁxﬂc%ptﬂlta%buﬁ%ﬁ £ Sal d
sensed first data of data based at-least partia 1y on sald sensed TIrst :
dat a, wher ehiregitnethewreg device 3ramit e TSOBPYRT BEtemSrid st Cpbadaet i fpHPrBiy g
function r ednadi€@nstddatahe functional attribute of the sensed first data. -

According to a fourth aspect, the present invention provides a system including:
computer system, and

a sensing device for use with a region having coded data thereon, at least some of the coded data
indicative of a plurality of locations of the region and including first data indicative of at least one functional
attribute of a part of the region, wherein the value of the first data is independent of the location of the
respective part in the region,

the sensing device for sensing said first data and for transmitting, to the computer system, said
sensed first data or data based at least partially on said sensed first data,

wherein the computer system executes, or commences execution of, a function related to the

functional attribute of the sensed first data.

Preferably, the computer system verifies that the functional attribute is consistent with an expected

attribute of the respective part of the region.



. Preferably, the conputer systemverifies that the functional attribute is
consistent wth an expected attribute of the respective part of the
region. 4 BRI EF DESCRI PTI ON OF DRAW NGS Preferred and ot her enbodi nents of
the invention will now be described, by way of non-limting exanple only,
with reference to the acconpanying drawings, in which: Figure 1 is a
schematic of a the relationship between a sanple printed netpage and its
online page description; Figure 2 is a schematic view of an interaction
between a pen with an attached net page code sensor attachnent, a netpage

prinnter, a negRERGESERPFICNOF PRAWINYS 2 net page appl ication server; Figure 3
s a schematic vigueol g gtheggmllo%g:lts ot e %Q,Lnl%n wifl ov?bep{]JcH&eﬁ’%y U&Fo@ﬂaﬂmﬁﬁ Its

onl i ne page . descri ption; a'structure of a
net page tag,examplgarrbéwwaefwca%ea?fowa@wgéﬁmmWalcwe| ati onshl p between a set

of the tags shown. of vi e ensi ng
device; Figure 5a F8 eg‘s%s%‘ﬁméf%%ﬁ{%wmb g?dfweﬁ??%apﬁg?m\fganafz ?uroe ol

net page tag deSF‘inme S5b is a plan view showing a relationship between a set
of the tags shovvn In Figure 5a and a field of view of a netpage ‘?seena ng

devi ce; Figure 5cFigee %‘sﬁF"Qﬁ“‘\?f wew LA Riereionbetieen AReE Rithean ettaghed ATmag cate SRS t ags
shown 1 n Fi guacienehion nafpaee erintek,amep@bSpagersarves, aed aaeltpdge spplivedon &te@acent t ags; Fi gure
5d is a plan view showing the interleaving and rotation of the synbols of
the four codewor dBisuwp} istayshematy idvorn bishlepsl gincrreDd o prijted peipase and; it opling ddge nat i ¢
Vi ew show n@esaiptichg di agonal rel ationship between a nib and a sensing

device field of view at zero tilt; Figure 6b is a schematic view show ng a
tag di agonal r el afigwrvsiiaplabetwehewinge smuchreafiduegpagamsi ng  device field of view
at maximumtilt; Figure 6¢c is a schematic view showing a tag off- dla onal
rel ationshi p bet WESHIF 4 ira Rianyicw showing A edariopshin fsiieena sptiofthetagsshoyp i figwe 4w
tilt; Figur @elbefvies ofa ibpipe sediig@eviceew showi ng a tag of f-di agonal relationship
between a nib and a sensi ng device field of view at maximumtilt; Figure
6e is a schemati cFlmeeﬁa/lssmbmmﬁgshamHgalp;amtafleiitelbturpeﬂaa}ttpasﬂtsml p between a nib
and a sensing device field of view at zero tilt; ure 6f 1s.a schematic

vi ew showi ng a ta@g“ﬁaﬁbéﬂﬂ%ﬁnv}eglsmﬁ§ﬁmﬁs%¥%@ﬁs%{° g ndBNEPhH Bevi ce
field of vi éeldefviewpbainepaye tendidg device;

Figure 5c¢ is a plan view showing an arrangement of nine of the tags shown in Figure 5a where

targets are shared between adjacent tags;

Figure 5d is a plan view showing the interleaving and rotation of the symbols of the four codewords

of the tag shown in Figure 5a;

Figure 6a is a schematic view showing a tag diagonal relationship between a nib and a sensing

device field of view at zero tilt;

Figure 6b is a schematic view showing a tag diagonal relationship between a nib and a sensing

device field of view at maximum tilt;

Figure 6¢ is a schematic view showing a tag off-diagonal relationship between a nib and a sensing

device field of view at zero tilt;

Figure 6d is a schematic view showing a tag off-diagonal relationship between a nib and a sensing

device field of view at maximum tilt;

Figure 6e is a schematic view showing a tag parallel relationship between a nib and a sensing .

device field of view at zero tilt;

Figure 6f is a schematic view showing a tag parallel relationship between a nib and a sensing device

field of view at maximum tilt;
Figure 7a is a schematic view showing a set of tags covered by a functional area bitmap; and

Figure 7b is a schematic view showing a set of subregions covered by a functional area bitmap.



- Figure 7a is a schematic view showing a set of tags covered by a functional
area bitmap; and Figure 7b is a schematic view show ng a set of subregions
covered by a functional area bitmap. 5 DETAILED DESCRI PTI ON OF PREFERRED
AND OTHER EMBODI MENTS Note: MenjetTK is a trademark of Silverbrook Research
Pry Ltd, Australia. In the preferred enbodi ment, the invention is
configured to work with the netpage netws ked conputer system a summary
of which is given below and a detailed description of which is given in our
co- pending applications, including in particular applications

PCT/ AUO0O/ 005 BETAILES’DESCRIPTIONTSFIPREFERRED WAD/CIHER EMBOBINENIFSAUOCO 00578. |t

wi |l be appreci at aghd DehieAOl a 4Gk of SRLAIR R M, hiseiigcessarily embody
all or even nost of the specific details and extensions described in these

gppl i cgt :j ONs i N r dah #el petferred eniblddiment) Alf| ifveRip isCOAL eI WRF, with e Seipade @EAVbrEed
t ext
escribed i 2: p‘}’uZCf gg a%&%ﬁ&@fu&og megl 1& g:d%%edﬂec* c%? ﬁéﬂ)g })taw%h Q%w&ﬂﬁ oyrg@NL €X

in which th ments an aspec 1 nventi on
operate. | n 5pingf aP@Eﬁ%ﬁ‘Pﬂ? yinclpding  foo paigpfar t#ﬂehcﬁ@nsa PET/ALAY/ ?ﬁse np?%m&/oﬁséhput er
ary, pref er rRedl/ APO/EPS5 69 i PETAABO000578. evilf 12 fappredihte BthdT B P! intplbinkAaion will Baéssatily, a

p hy si cal su retn@&i? aﬁ'\ﬁl &D isQ&It@'s&%ﬁJ %{gl?sragcp &?ESIO_PS deg:n&g% thce):];e a}:%gangn% I;Jra&g B) the

mai ntai ned in omput er erences can

appropri ate *’é@rﬁé’?t"f‘i‘g Hyworpre é‘e SYSBE[}‘e‘F?éH“PRj leumm"sﬁ replss cformftp eSSiStn‘p [updentardie |‘1t§n

t he map ref exdAGEeShifhade phfred Wadehaatnty hndiadpboys oBihe préddtit Mieblio opetitd defined in
such a way that a | ocal query on the mapped surface yields an unanbi guous
map reference bot Hn brgk sumimery theeprofaed G oftironagagd isfsfe empioys AapraputerTiterfacointhat er

system can GaRt@k habgel QUAR! hQN, a?%fcalfsﬁﬁwm& ceamxsh@fereamnpg%ﬁ Uf ﬁl@-ﬁ@faceand
such |nformatjon can be ret“enﬁ’ﬁ on map references su

sensi ng devi"EBRI0EHSA G GRRPYET SHYiEm- relqrgnpes & berqeried By &WB?P’BF? sflﬁ'ﬁ% g douke®
retrieved c®aependidgeiporhibe $pecifitn zmﬁlemﬁoo,n& adni refbrerads enay hé énbczdbedslbl;bgr ibsksiblyc oxtput er

system on b%@!ﬁ&f in Qtfch h b@y AR G141 Qfery & tﬁe%aBPeB%&faEe%eﬁd@ﬁn 1919:%1&5&3 §réfé?Jn€érb€ﬁt ion
with the sur $ ures Inltsaﬁ:ﬁe erred form the netpage _system
relies on tmﬁb B‘B‘H’cﬂ‘ Pngyierant foppt FhREAmAUIGE WteR2P &m‘a\wﬁwmaaé?‘ﬁ&g%fgs nfiese
are pages ofnagpeksusfacejnadhchdgoraumiin tarhgesicyd basided mapreewttsnappliedda p ensi@rdede her
nedi a, but \Méa@i&lmé’\ﬂa{pﬁedk&ri&& THRURLAGH: %G ré’éﬁé@ed%gt@é m'fé?&%f;ﬁ@én& 9ﬂch'ar°e iffsaded

on each pag%mgs oﬁg | S.substanti al ég/ | NVi Si he unai ded
hunan eye uter| FEUREV AR Peball AGhe PPERELY pRESedd H‘éﬂpeﬁﬁif %1‘““’{?&’1‘7“%“ Vet by
an optical | featwesragi ng pen and transnmitted to the netpage system In the
preferred form active buttons and hyperlinks on each ag;e can be_ clicked
with the pen to MdljREEed fimmy hepamegsiysmdrliet oreheraqdigsiprkotoind prgnag fnfsrction with,

pr ef er encesndyegea Thest W pagesSef ey fraphicélan itag& (pHAE di@Rlinary &t or othkrinictlie rpudwhichand
on a ftetpagg g .xﬁé&%%ﬂ s &%9%@&5%9 f@ﬁpg%wl%r&%cﬁgﬁ&w%ﬁ%‘smxt in

t he nerpage system allow ng, f'or s ment s,
si gnat ur es Peborigsd memeyn dtp Rlgdonsver and fheghnthe cofed datay ean;be jsegpd by jap oREC
e- Comer ce inagimpercini gmsmittad tdxbe iIs@@usyetesy. aut hori zed. As illustrated in F| gure

1, a printed netpage 1 can represent a interactive formwhich can be filled
Inthe 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 automaticaily recognized and converted to 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.

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 “Request” form containing name and address fields and a
submit button. The netpage consists of graphic data 2 printed using visible ink, and coded data 3 printed as a
collection of tags 4 using invisible ink. The corresponding page description 5, stored on the netpage network,
describes the individual elements of the netpage. In parﬁculér it describes the type and spatial extent (zone) of
each interactive element (i.e. text field or button in the example), to allow the netpage system to correctly

interpret input via the netpage. The submit button 6, for example, has a zone 7 which corresponds to the
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The netpage printer exploits the growing availability of broadband Internet access. The netpage

printeér can also operate with slower connections, but with longer delivery times and lower image quality. The
netpage system can also be enabled using existing consumer inkjet and laser printers, although the system will
operate more slowly and will therefore be less acceptable from a consumer’s point of view. In other
embodiments, the netpage system is hosted on a private intranet, In still other embodiments, the netpage

system is hosted on a single computer or computer-enabled device, such as a printer.

Netpage publication servers 14 on the netpage network are configured to deliver print-quality
- publications to netpage printers. Periodical publications are delivered automatically to subscribing netpage
printers via pointcasting and multicasting Internet protocols Personalized publications are filtered and

formatted accordmg to individual user profiles.
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An asterisk (*) indicates a multiplicity of “many”, i.e. zero or more. Each association is optionally labetled

[

with its name, and is also optionally labelled at either end with the role of the corresponding class. An open

~ diamond 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. 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.

Netpages are the foundation on which a netpage network is built. They provide a paper-based user
interface to published information and interactive services. A netpage consists of a printed page (or other
surface region) invisibly tagged with references to an online description of the page. The online page

description is maintained persistently by a netpage page server. The page description describes the visible
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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, without the sensing device having to refer to a description of the region. A

netpage pen may, for example, illuminate an “active area” LED when in the zone of a hyperlink.

In a preferred embodinrient, each tag contains an easily recognized invariant structure which aids
initial detection, and which assists in minimizing the effect of any warp induced by the surface or by the
sensing process. The tags preferably tile the entire page, and are 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 page ID and 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.
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The (15, 5)18 ed target structures allow a sensmg device such as the netpage pen to detect the tag and infer its

three-dxmensmnal orientation relative to the sensor. The data areas contain representations of the individual
bits of the encoded tag data. To maximise its size, each data bit is represented by a radial wedge in the form of
an area bounded by two radial lines and two concentric circular arcs. Each wedge has a minimum dimension
of 8 dots at 1600 dpi and is designed so that its base (its inner arc), is at least equal to this minimum
dimension., The height of the wedge in the radial direction is always equal to the minimum dimension. Each 4-
bit data symbol is represented by an array of 2x2 wedges. The fifteen 4-bit data symbols of each of the six
codewords are allocated to the four concentric symbol rings 18a to 18d in interleaved fashion. Symbols are
allocated alternately in circular progression around the tag. The interleaving is designed to maximise the

average spatial distance between any two symbols of the same codeword.

In order to support “single-click” interaction with a tagged region via a sensing device, the sensing device



.alloews up to 5 synbol errors to be corrected per codeword, i.e. it is
tolerant of a synbol error rate of up to 33% per codeword. Each 4-bit
synmbol is represented in a spatially coherent way in the tag, and the
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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 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 be the perspective-distorted corners 31 of a square of known
size in tag space, and an eight-degree-of-freedom perspective transform 33 is inferred (at 32) based on solving
the well-understood equations relating the four tag-space and image-space point pairs (see Heckbert, P.,
Fundamentals of Texture Mapping and Image Warping, Masters Thesis, Dept. of EECS, U. of California at
Berkeley, Technical Report No. UCB/CSD 89/516, June 1989, the contents of which are herein incorporated

by cross-reference).



. computed. Binary shape nonents 25 are then conputed (at 24) for each shape,
and these provide the basis for subsequently |ocating target structures.
Central shape nonents are by their nature invariant of position, and can
be easily made invariant of scale, aspect ratio and rotation. The ring
target structure 15 is the first to be located (at 26). A ring has the
advant age of being very well behaved when perspective-distorted. Mitching
proceeds by aspect-normalizing and rotation-nornalizing each shape's
nmonments. Once its second-order nonments are normalized the ring is easy to
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square tiling of 16 tags and the corresponding minimum field of view 193, which must span the diagonals of

two tags. Figure Sc shows a square tiling of nine tags, containing all one bits for illustration purposes.

Using a (15, 7) Reed-Solomon code, 112 bits of tag data are redundantly encoded to produce 240
encoded bits. The four codewords are interleaved spatially within the tag to maximize resilience to burst
errors. Assuming a 16-bit tag ID as before, this allows a region ID of up to 92 bits. The data-bearing dots 48
of the tag are designed to not overlap their neighbors, so that groups of tags cannot produce structures which
resemble targets. This also saves ink. The perspective targets therefore allow detection of the tag, so further
targets are not required. Tag image processing proceeds as described above, with the exception that steps 26
and 28 are omitted. '

Although the tag may contain an orientation feature to allow disambiguation of the four possible
orientations of the tag relative to the sensor, it is also possible to embed orientation data in the tag data. For

example, the four codewords can be arranged so that each tag orientation contains one codeword placed at that



. codewords is decoded (at 38) to yield 20 decoded bits 39, or 120 decoded
bits in total. Note that the codeword synbols are sanpled in codeword
order, so that codewords are inplicitly de-interleaved during the sanpling
process. The ring target 15 is only sought in a subarea of the inmage whose
relationship to the imge guarantees that the ring, if found, is part of a
conplete tag. If a conplete tag is not feund and successfully decoded,
then no pen position is recorded for the current frane. G ven adequate
processing power and ideally a non-mnimal field of view 193, an
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four codewords can be arra orl entatl on contains one
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encoded cartesian coordinates or polar coordinates, depending on the surface type on which it appears. The

tag ID structure is dictated by and known to the tag map, and tag IDs associated with different tag maps may
therefore have different structures.

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” (or “function-indicating™) tags.

A location-indicating tag contains a tag ID which, when translated through the tag map associated
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.position of the synbol within the codeword (A-O. Tag decodi ng then
consi sts of decodi ng 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 codeword is required,
then at nost two codewords need to be degoded 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. Wthin a stroke
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the page description, what feedback the user would have received. Alternatively, each position sample can

include the corresponding “active area” bit value actually encountered.

A click in or other interaction with an “active area” can also signal a mobile sensing device and/or

 base station to connect to the network to allow the click or interaction to be handled in a timely fashion.

A tag may also contain one or more “signature area” bits, indicating that a particular subregion in the vicinity
of the tag is in the zone of a signature field. The sensing device can provide feedback to the user, e.g. by
‘illuminating a “signature area” LED, whenever the sensing device is positioned in a subregion corresponding
to a particular set bit. This can provide feedback to the user that a signature is knowingly being captured by

the system. On this basis, the user leams to associate the feedback with a genuine signature field,



. Wth the tagged region, yields a unique tag |location wthin 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 tamis used to determ ne
13 the location of the pen relative to a user interface elenent 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 support the capture of an absolute pen path in the zone of a
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support t he “Epesss ulbfac%PPs&B‘sWY ’éeabélﬂd“dﬁé'ﬂewmm ad@gmmmém valuggphdly t t he
capture of ancbhule@d.iifeag@aarved adcives mpkdbagslgaauré h&”pw&m@ﬂ r&porithb fofggyfaﬁcaquency

exceeds twi Qﬁmﬁuﬂq &DE&P&I& ﬁéu?% ﬁ& gi%&tﬂr%%se drgxh:ril‘ mqllss v g)%n Q{gg

sanmpl ed pen p05|t|on to e can unand

det er m ned. A&yt ﬁvrtsféﬁdﬁ*aﬁdlawe basip 1 prafyjra g ﬁ@ﬁwmge@&ﬁng@dﬁtﬁlsma“%fm or
not i on- senskdagntaccel eroneters, as described in our co-pending application
PCT/ AU0O0O/ 00565. An enbodi nent of the present invention, in the formof tags
whi ch encode f unctSignateat ama’t feadbmoit @s of coygiel dlso hoprovided drethe atisdpechf fubctiombjareaebjts
contai n 1 agsbed if the faf, Abeft Witk akeﬁlateﬁggmyansm@bammlm%p&éaeg&ip&obe tag. One or
nore flag bits may, for exanple, signal a tag sensing device to provide

f eedback i ndi cat i Vags tygifallghavélddidniediof a & atliiBdtie@0 Defintnp fildtional HaR@EicRisactias #as Of
the 1ad. it LSt/ \ead SPitk RAEY 6B 001 Bl B8l By £5EL 1L, OF

t he regil on. contaln one or nore

that a part 'Einaipe %é’r degicyed t Aefipga vamtlfrrf?newﬁfaref-wethfaab ﬂ?gsb“lcPFeﬁl’I‘I@mEc%% of a
hyper i nk ( sibiedionais the heviniig L the t@f A tofoep fSubhidg "bith cint d2finei abitiriar) Wiose drjanizationt her
active pagecoﬁéssms the ;a[,@@a; SiERs tfago&%\é‘;,% R g%g,xasdﬁm fs%%ﬁg%gﬁméx b Ge HSET .

e.g. by illumnating tive area never device is
posi ti oned ¥ °§th%iﬂbrs‘é$i“dw %b‘FH‘@s?B@ﬁﬂfar?éthF t58 ganjba freinded fingpy fungtional gieq. Assppigg a
sensi ng deVviubdevisda Fctpd ofi,ii.el@ sdudte tah B iled @ithiva 6 kubishion, 4 BRap b EbitGk dequie&d. | N t he
subregion, to indicate that the click was in an "active" subregion. This
can provide conf iThdielf ofview of theseuring devich &t dezigned pocthat gryompldteytageis Isiarkiesslie Beeded,
even if thecaptsesat in§ p&6K @tdsm@cmui)ut 51_@5: to Eﬁbalowagﬂx ringd of ik semgamcewamalof y
processes t (:"ﬁe(i:cprfr %vp ere%) nglie e a (;ﬁmpl l!‘]uﬁllflennqre r&kkﬁnﬁvgf v1e\9'tis xgopgesxgxén can

received aftfirmati ve
t hus ensurganes fhat mose @1“1 @Rcm%é@dsl%&ﬁéﬂt 4ny pagtickiag popitiagt S"@ét“kﬁé@r?fﬁhhéeﬂdﬁ i ck
and a precideet dah thebpticinxi®by hth@st ms@ambierdk a fag, 12010 Prevédti: Bo bldakiny thetad, @iid . The

Page Ser ey G af MEE L AMARSLALLRl kool {1 0n samples, ui th

reference to escri |on a Hack the user vvoul d have

received. Alter naotsla\é@lséquene@&mem&b&g et BEHPE een&a& the! fRRAIoEH&Y, bilyRunctional area
correspondl t| ve area" bit val ue a%%%ﬁl %/asagtrﬁcount ered. Aclick in or

ot her i nt er’S2¥"BHR gfo Fush Frtuellyepyer s aep lrger &P%nal a nobile sensing

devi ce and/ or If the nib offset is given by S and the pen tilt by 0, then the offset when the pen is tilted is given by:

§’=8/cos @

As the tilt increases so does the nib offset, and with a maximum pitch-induced tilt of 48 degrees, as
discussed in our co-pending application PCT/AU00/00569, the maximum nib offset is given by:

§'=38/2

If the tag diameter is k and the nib offset S is minimized, i.¢. it is equal to the tag diameter, then the

maximum nib offset is approximated by:
S'=3k/2

Based on this assumption, the maximum number of tags (or tag subregions) spanned by the center



. base station to connect to the network to allow the click or interaction to
be handled in a tinely fashion. A tag may al so contain one or nore
"signature area" bits, indicating that a particular subregion in the
vicinity of the tag is in the zone of a signature field. The sensing
device can provide feedback to the user, e.g. by illumnating a "signature
area" LED, whenever the sensing device ig positioned in a subregion
corresponding to a particular set bit. This can provide feedback to the
user that a signature is know ngly being captured by the system On this
basis, the user [N i i i i gnat ure
fold, 14 aniCRERVES col) RRRREkUbe el BRARAE Sy Uohl oo RERIL (R BlndR

si gnat ur e f pibNgtoith refpeEtce U138 - generate the proper feedback Wt hout
such feedback a "Jroj an horse’ can be used to steal .a user's signature via
o drawing fiold HeEHrEPmanEO%E oo ARl ol seroaras didfs M & il pped vivl

i ncl usi on ofepkwitisg itsdegperaTheragtiva tagawhidbicbgairs thetFO¥ cemigysis shbwmas adiyquard with of thield d,
the bits ar gl itRlclcGa! hy LSRG Sflarkwilh M SMRLCTRe AN s stboh RlaSeNt a
forged page being, usglﬂlé{[success,f uj l%‘i" eachﬁﬁglqul ti §n sarrpé#e‘ﬁgl\fﬂeal I ghd ncl udes
t he corresp&‘ﬁ&iﬂg‘*@%“i‘s affpecreg il fhe ptqr-taanil gRaration if, Bf fape asdbrBAPEF R a
page server dingaopillussting mexpe tile the taicgatbseparation as gilrntabove. T FQY centenrs alwdpor t

t_he forger ysho@lpigaﬁ{siti@a whml Ws 'thte minfBEl o&"t&&@ﬂanﬂe .tﬂer&%-to% v@qt&.eﬂ_b'iaé]ﬁ which
signature, whose digital ink is never forwarded to an application anyway,

but is inst 25 oY Wihfarr JREienst o1 verifying user identity and generating
a digital signatuge of form .content. 'Signature area: feedback. c f
course al so be pr'%'\gﬁn e e?t%r‘?ﬁeveé:%rs’es.r?gaengéf _ ?Jnﬁlgtt?(t)hﬁéﬂgs ?anrdetge q?'?sa zeeoﬁ%tégded in
the tags, aflsented Figure Ggrteemibalies ing tag diegpnally pdippingto i actiypdagh Whqnghe gen if H @ayiange
descri pti ongi, Ta@udanh bk ¥b,havio s ti AfiRieLdiagodalipadiast 113, [Hetai® tircnter et Ni Ng
functional areas (such_as,actiye.areas d .Sskanat ure ) i

resol ution sr’?ﬁ?a f%ﬁécrmé’f%rm I%Ho‘?&lﬁlgt “l'hgeeaf . gr&‘gvpg)lrv%%crrreés ki ﬂ‘?‘ﬁ'@rﬁf e‘%&gf i ag
bits wit hi betveen thypcivateeised Hets nathish the oib destdossinptgntar hraliQY oen wPueh (PrRETVIB Al
area, Wth geeitivid@gupit corresponding to a subregion in the vicinity of
the tag. A group of such flag bits can define a bitnmap whose organi zation
corresponds to t h&hetcent-togntgastordednangd @ didgbralicio the gigrod the rep isuizere ik éns.
The subr egi ARGl gfl b Ynentt ted/in b tak Goydnd € tag asgﬁ@gpidjagéaao in@heivetsh, Wheklihe BANS
subregion of the area _of the %ggg d01%n ,gﬁ,\ ”31% u edbltn a.&eungtgronoal area. -
Assum ng a at-g’mn\ﬂ“s‘?s&lr’imf“&?:'fls ? o g in O S Pl (3_'?%@ PR with n by n
subregi ons, a bit tl%fcem -tp-llig slﬁb? mr%cr ﬂelxg'%lefdgglmgi 19; peh! 64 2k tgllbes

sensing device is _eS|6gne SO that a conplete ta% I'S_guaranteed to b.?t
capt ured at iltusfsjediRigurs Gribeib ligs o gtasgtoss SeyBRddReactn g T 5 3 BREE™TY ¢t
range of t hs ineasd ngigee i, te nib Tksdn centhes tagibeyotdile &iivetad. Iofhiswase\hovdver tef tagr e

lies inside,n.6Q0ml £ive mg?,qﬁd%w&tn%mme taf, BEIsirfRdaCh w3l F?in@\% dnd Figé srdesi gned
to guarantee that nore than one conplete tag is inaged at any particul ar

position. Since tHigrerTe kho®d thé ddseqaer extet of @ fuhchiaal aea bitthalp benOiptel icak submegion ety at
| east the %ﬁ;{g&rs%mgge ﬁgigeﬁg.gﬁfztsgiﬁ. Iw@mpibtesx thetk enf §7Q B RBRL 4l bRtElapt Whn therd, 1 t

is possible Its I € outside the only conplete tag i mged.
As a consecficpie ebpsgions p& tagiIthatretorage waufreeept of 360§ t he center of the field of

view, any functi qgaeln raea lelgltgn aE}’Eur)t\flgn%l E:lezpbia t%?sfnlolyhasge 85 :@ékt'alé%&e%%%fa%, ar ea
| arger than the aréa or® e fag. e nib orfset 1s given by S and the
pen tilt bysopdo setimgiqnsirpessestiy kowe to pgneoreripmpine Fiedopends squephasen thegnegingqs thp factional

area and the behavior it is being used to control. For example, where an “active area functional area is used to

indicate to a mobile sensing device and/or base station that it should connect to the network to allow the input

to be handled in a timely fashion, there is no need for the functional area to be precisely mapped, so long as

the mapping is inclusive. A single bit per tag can be used to indicate whether, when a particular tag is active

(i.e. contains the FOV center), it is possible for the nib to be located in an “active area”. In this case the

“subregion” would be a circle of radius 2S centered on the tag, in line with the foregoing discussion.

Obviously more than one bit can still be used per tag to define multiple subregions.

The size of a functional area bitmap can obviously be minimized by minimizing the number of

subregions per tag. It can also be minimized by limiting the allowed tilt range of the pen. Conversely, the size

of the bitmap may increase if the nib offset is increased.



.S =8/cos0O As the tilt increases so does the nib offset, and with a maxi num
pitch-induced tilt of 48 degrees, as discussed in our co-pending
appl i cati on PCT/ AUOO 00569, the maximumni b offset is given by: S =352 If
the tag diameter is k and the nib offset Sis mnimzed, i.e. it is equal
to the tag dianeter, then the maximumnib offset is approxi mated by:

S =3k/2 Based on this assunption, the ggaxi mum nunber of tags (or tag
subregi ons) spanned by the center 15 of the field of view (FOV) and the
nib can be anal yzed by consi dering vari ous arrangenents of the center-to-

nib vector wth r ? tbaste&) onafm%ﬁo éx%as s asyaarctl;v%1 Xﬂe ﬁare%e@&g@gﬁo&sp Qsolﬁp‘/ i's
shown as a circle 6 ap propria anet er ﬁ a sna open circle .
representi rIgOVidestd@rPFfel?ased% ifogreation in the page dW‘i‘P‘l?h Preyded By ﬁ%l’aﬁﬁﬁ“’?—’éﬁ/‘h"c@ﬁ fB&r, is
shown as a Mds’%rs@ndﬂd Atlthou@h il kot has Righer latdfy akdldbeR’t iﬁxﬁﬂxoﬁwﬁﬁtthctpagSOfﬂme itgadwn as

squares Ww tala aP‘f%?gf’Pg‘P | nes. omaﬁ)ﬁc%rceq%%agl{son is shown as a filled circle.

In di agramg™t ero he center-to-nib separation is the
sane as the tag dih@-{?;@Jeﬁ Envenwém HabednlUescite@ G Brercd th B referadd ieRihdiBat adilhintied dt , t he

center-to-nib separation is as given ove. ent shomn
in a positi SB?‘E‘E\?\HEE‘W"F@WW‘?&SH‘E il gerap‘ﬁ‘?m{e%\% tﬁ’ge sﬁ’ﬁln‘g’ﬁﬁ'ﬁm&mﬁ%’mm :
cent er - t 0- riufdbey efxitter embddisents,alifferivg foki tixise specifivally ﬂ@cﬂbfdewllllaEO &R mﬂ B whit #dur

subr egi ons. scc}{)b 6P md H’%etﬁ %‘f%r u&: k&omgl}/ qp{nﬂ rbe hﬁer@&ﬁmgﬁd mwn@@Qﬁﬂk knyénde® wtae t ags
and the pen 1Is at zero 4€s in

Ll eﬁﬁ Figy r ﬁécumeng mc?{gorJte
a tag di agdiféed®y ‘hﬁﬂie‘élﬁ‘e‘t‘ﬁb"dc“ﬂfnls ﬁ‘?c’ﬁfﬁ ‘P\5h§ pfe%fﬁf spegfieation AAvIEE um
tilt, as ildyusisireireck as spplopripter Fhe Edope of theinventipn isiowp lithited by t\ieumchfélcla@is -agonal | 'y
adjacent tag. Because the center-to-nib separation increases rapidly wth
tilt while the size of the FOV increases only slowy, the tag which lies
between the active tag and the tag in which the nib |lies does not enter the
FOV soon enough to provide an alternative active tag. Wen the
center-to-nib vector is arranged off-diagonally to the tags and the pen is
at zero tilt, as illustrated in Figure 6¢c, the nib lies in a tag beyond a
tag diagonally adjacent to the active tag. Wien the pen is at nmaxi num
tilt, asillustrated in Figure 6d, the nib lies in the sane tag, but in a
di fferent subregion. Wen the center-to-nib vector is arranged parallel to
the tags and the pen is at zero tilt, as illustrated in Figure 6e, the nib
lies in a tag two tags beyond the active tag. Wen the pen is at maxi num
tilt, as illustrated in Figure 6f the nib lies in a tag three tags beyond
the active tag. In this case, however, the tag adjacent to the active tag
provi des an alternative active tag, as illustrated in both Figure 6e and
Figure 6f. Figure 7a shows the consequent extent of a functional area
bi tmap when there is one subregion per tag. It has a storage requirenent
of 25 bits. Figure 7b shows the extent of a functional area bitnmp when
there are four subregions per tag. It has a storage requirenent of 96
bits. :




.In general, a single bit in a functional area bitmap does not have to
represent a subregion of a tag, nor do subregions necessarily have to
non-overl appi ng. It depends sonewhat on the neaning of the functional area
and the behavior it is being used to control. For exanple, where an "active
area" functional area is used to indicate to a nobile sensing device
and/ or base station that it should connegt to the network to allow the
input to be handled in a tinely fashion, there is no need for the
functional area to be precisely napped, so long as the mapping is

i nclusive. A single bit per tag can be used to indicate whether, when a

particular tag is active (i.e. contai ReaAME FOV center), it is possible
f or the nib 1t 0 bg %Q)ﬁ mgcoh er@cﬁtd/h&@m Qtrlé;Q some Ioﬂhécb&eﬁ d&ﬁ%d@slaﬁa indicative
"subregi on” moul clrc e of radi us centered on in Be with

the foregoi (& Qﬂ‘FE‘E’ﬁ@E‘t"b‘ﬁ“apﬁft}" EFgnglmiirﬂ’f‘cé"“t‘PFafﬁdeﬂ)Ff’é“ tﬂseaﬁluetf??ﬁ be used
per tag to debtdatdlynudiffetefilaed satkspegtiotddselatitdtea i of greddfernginefl poncdal madedositomea  bi t map
can obviously be mnimzed by m nim zing the nunber of subregions per tag.
It can al so be mnimzed by liniting the allowed tilt range of "the pen.
Conver sel y, 2t he heegion greorfipgdo plpim Leiphergia gach park tsppesenty ope tfﬁa‘“ﬁﬂwfa?%et“eSP s
increased. C 16 Feedback based on functional areas such as active areas

and si gnatuge ar %ﬁe%eg%attcgtmg%)was AbSR 10 Qfd&}\gé ,Qﬁﬁentm by EariBER w@ﬁtinﬁn

|nfornat|on inth escri rOVI e server the pen
via the baétée‘?’t”%t‘tttyg‘ﬁp°s‘)%?"t°ﬁ%aﬁk t"HP‘§ t%tbtfetéf H%Féte'ﬁ’i“’g‘h‘é’fm“P makpesifionng doesn' t
function when the pen is offline, it has the advantage of not consum ng
potentially,scar gﬂﬁf gscri bed
with refer ence t gﬁrég%?%? tpélguﬁ %gg%% Sr&% oer specnp%eapraxg
aIternat|ve“#ﬁﬁﬁﬁ%ﬁ%ﬂ@@ﬁmﬂwﬂéW§r it owill be appreC|ated by those skilled
in the relevant fields that a nunber of other enbodi nents, differing from
t hose speci i cal descri al.-s n t i scope
of the pr esgn i 'll'nl%/é Segion decor CdC %al,, 4 whe]rem (Pleetts{;1 one ?altr Etgé lﬁﬁs cfﬂ%gq[%%oéﬁttﬁﬁgp% he -

i nvention |§wﬁﬂﬁyPﬁ¥@WﬁébﬁﬂﬁnW@mNWWW%ed to the specific enmbodi ments
described in the present speC|f|cat|on i ncl udi ng docunents incor porated

by cross-refere rlat f

it ed by Phe attARRARRRE adth yndtlof e ind IAER e Whlc SR o
t her eon, mh@?@P‘ﬂ“ata“Faé'a’SﬁtPa%Ma@“W t?tfd@eﬂ?d’atha‘eq“ﬁcl udes data indicative
of a functlonal attribute of a part of the region and wherein the coded

data compri£es ol Al oo MNALADLL Abdite NELLLERAN ol Ssku s

posi tioned rel ative erm ned nom na posjtions. 2.
The regi on #¢ébird hryened ot meres W%@%ﬁ iheresisthan e RE ‘t“’é‘ﬁ‘#’@g@’f‘ﬁ‘ wark f gaxijpumy
plurality ofadigoded val ues. 3. The region according to claim2, wherein the
coded val ue represented by a mark is at |east partially det er mi ned by the
position of the mark relative to the set of predeterm ned nom nal mark

posi tions. %. ThE® Feeigh B cotam hyheree @y 4] milimetenipmeten apra phie cpied di er ni ned
nom nal mar ikdupdel of hofs:tidklatribnt afugpatof theedgihh invtadet soffigienp infoirrgdtipd ty idedtifyniem nall
lines. 5. tl&ﬁlg&tgmteaccording to claim4 wherein at |east one pair of the
lirnes are space apart from one .

9. The region of claim 1 wherein the functional attribute indicates at least one of the group comprising:

a hyperlink, a hypertext link, a button, a drawing field, a text field and a signature field.

10. The region of claim 1 wherein some of the coded data also includes data indicative of a location.

11. The region of claim 1 wherein some of the coded data also includes data indicative of an identity.

12. The region of claim 1 wherein some of the coded data also includes data indicative of an identity and
a location.

13. The region of claim 11 wherein the identity is indicative of a location in the region.



. another by a distance of |less than 100 mllineters. 6. The regi on according
to claiml1, wherein the marks have centers and wherein the relative spacing
of the centers of at |east one pair of adjacent narks is |less than 12
mllimeters. 7. The region according to claim1l1, wherein each mark has a

m ni rum radi us and a maxi rumradi us and wherein the length of a mark's
mninmumradius is greater than 40% of theg |l ength of that mark's maxi num
radius. 8. The region according to claim1, wherein any 10 mllineter

di aneter area of the coded data indicative of the functional attribute of
a part of the region includes sufficient information to identify the
functional attribute. 9. The region of claim| wherein_ the functional
attribute irhi caffBesesign of daia {1 win e idenity ijadicatiye eRPIGIOHEE 8% hyper | i nk, a
hypert ext I|nk a button, a drawing field, a text field and a signature

field. 10. e@x@d & ]::odﬁx% Ql‘eg blgm 89&1‘1%2 tob h:gst &&Q @ﬂhquﬁoﬂ dﬁlc&fed

i ncl udes dataln Icatlve region of clajml v\,pere n
some of t he deRbring indisatize °§P§’6°“P‘ﬁb%“ﬂ'?j’é¢§fwaf¢°ﬁ%ﬁ‘°€é%di°9‘ép“8¥g "af’ﬁ“ﬁhﬁléfﬁ‘ s

The regi on ahdiffdentiated natd yosifne rdaiveto 0 et dfipedetaniad nehsitabmalt ®eitidnnC| udes data
indicative of an identity and a location. 13: The region of claim1ll
wherein the identity is indicative of a location in the region. 14. The
regi on of cli&i m The ke asporringticeolsing b phoroip ol mpsk pResepts O Oty pfedst FNS of  t he
region. 15. A nethod of coding a region including applying coded data to a

| east a par t of I:I'pe me'Ehe a!cc%pdmgtc% c?au? %dﬁlg,remq}% aiep\% ggg Aggédq)gg ﬁ)M'?ls Qtflea§ partiall

functi onal gtrlbut region an onprising a plural |¥y of
subst ant i al Idyemrﬁhy#ew@m qfar@ sk relativedo tbvsqofrreﬂqwmémaﬂﬁlmktvasﬁan% et of -

pr edet er mi ned nom naI nar Kk p05| tions. 16. The nethod according to claim15,
wher ei n eacq rYB.I‘lf S cl'l1e %fwhereFl l'lrraé!lIt e%f xﬁﬁ)agrggk o@ik&ﬁ?ﬁe d The
met hod accordli ng't eme ST © e A& PESTR fie" represented by a mark
is at |east rq*ﬁavet@mhllfghtYﬂWlfﬁnfﬁed by the positi on of the mark relative to
the set of predeternined nomnal mark positions. 18. The nmethod according
to claim15, wherein_ t ede ned.n al OSiti I anged
relative to & pl i nfefhf"n‘cc Fc{m g°n“;|E Hat® | |°rr1°énsa?fﬂ Bomqaﬁro;t%c@ﬁ 0d ag%(% a%lﬁﬁlél%{;{) claim
18, wherei na@thedbeaér@taneﬂélepfahap 19fmilfiletery. | nes are spaced apart from one

anot her by a distance of |ess than 100 rri I I imeters. 20. The nethod
according tgq cl L ein th SLSERLer s, an L

rel ative spg%l nSJrheS}eg?%aéc"&énﬁp °}a§n of afeml ea Ve ety pd v@l%egm\gﬁlgééagk%p%} ks is

| ess t han 1thhn°IB4tqrsméetéqa§°neMr.OfWCWheﬁeSa@@dﬁaiﬂwt% clai m 15, wherein
each rrark has a m ni mum r adi us and a naxi rrum radius and wherein the Iength

maxi num raé| us. acbor erein any
mllineter aidaetiee larrgéla’fwaﬂs mm@eﬁadluﬁasrater ihﬁ'd‘ioé'éf heferedpf tharadk Euﬁ%z‘fﬁ“t?}hm
attribute ofadgigs. part of the region includes sufficient information to '
identify the :

n(‘ (]lll

-

T

22, The method according to claim 15, wherein any 10 millimeter diameter area of the coded data
indicative of the functional attribute of a part of the region includes sufficient information to identify the
functional attribute.

23. The method of claim 15 wherein the functional attribute indicates at least one of the group
comprising: a hyperlink, a hypertext link, a button, a drawing ficld, a text field and a signature field.

24. The method of claim 15 wherein some of the coded data also includes data indicative of a location.
25. The method of claim 15 wherein some of the coded data also includes data indicative of an identity.
26. The method of claim 15 wherein some of the coded data also includes data indicative of an identity

and a location.



- funetional attribute. 23. The nethod of claim215 wherein the functi onal
attribute indicates at | east one of the group conprising: a hyperlink, a
hypertext link, a button, a drawing field, a text field and a signature
field, 24. The nethod of claim 15 wherein sone of the coded data al so

i ncludes data indicative of a location. 25. The nethod of claim 15 wherein
sone of the coded data al so includes datgindicative of an identity. 26.
The met hod of claim 15 wherein sonme of the coded data al so includes data
indicative of an identity and a location. 19 27. The nethod of claim15
wher ei n the bAent i yiehs df il G el Rfidertit) ORALARDEL Boaliddh dheGGAN.  28. The
met hod of claim 15 wherein the i1dentity 1s i1ndicative of an identity of the
region. 29. A sensing device for use with a region having coded data.

t her eon, t he8.cod&hk mkgbdofchimplsiwvhéreigthaidentidy isirgicattvy ofaf identity of thervégioal | y

undi fferentiated marks positioned relative to a set of predeterm ned

nom nal mark positions and at | east sone of the coded data including data
i ndi cative & a PUFRERs driea forapa with pfrgian hgyingroded data thgreopsiihe codedBREIEPTIHNER sensi ng
devi ce bei ngphatiaptseidtattiallyadif@entind madkamkitidned rellaiva toi ane b lpadi¢taringifnomindl mark t | onal

attribute of,,@ioRahd at 1eRf sohnbSr e GHePhta idflaing AR ingRAAE FHY AHGUACRARECES i Bind O
claim 29, wherein each mark represents one of a gl urality of coded, values.

31. The sendieitg tyasrieesiedeebapendepyd fosens aq fricio darturdisative st ¢ fstiqoy] aditrutg ofiagart
represent ed obdierggiomar k i s at |least partially determ ned by the position of
the mark relative to the set of predeterm ned nom nal mark positions. 32.
The sensing _device according to claim?29, wherein the predeterm ned nom nal
mark positi dhs afke sensipg devigragrordine forclaipe?9t Whergin sach mark repipsepst onpefidpymglity piopded 33,
The sensi ngvéleyi ce according to claim 32 wherein at | east one pair of the
| ines are spaced apart from one another by a distance of less than 100
mllimeters. 34. The sensing device according to claim?29, wherein the -
mar ks have éknt eFks sapiee drriesraesording foglajmad0gtiespia the sqslgdvalygyrepspsentad &y pask igptdeagst at
| east one padrtialipdeteafljicd 6LAE posiBdnloSthé Harlk ©BtH/e tohi@Ret bPprétibttrmineioMing mard positibise
sensi ng device according to claim?29, wherein each mark has a m ni num

radi us and a maxi rum radius and wherein the length of a mark's m ni num
radi us is gPeat eFhessmarg deighagrprding e claigy?§t whetgip the pradeterppiped naguinalypagk ROsivARF el uss.
36. The sensdaigd fRwveGea @B obhdighaliResc| ai m 29, wherein any 10 mllineter

di anmeter area of the coded data indicative of the functional attribute of
a part of the region includes sufficient information to identify the
functional #&ttriBaseasinggipvicepsrardingiqshpig2 hapsinas logst ong paiy Wz@ewre*wéf‘%v%m
sensi ng devV br2@nofhkrby b digancadf Idsakam 100MEmerergli cati on to a user when it senses
data indicative of a functional attribute of a part of the region. 38. The

sensing device of claim37 wherein the indication is selected fromthe
group conpr i ngThasemixgdla\[ice according to claim 29, wherein the marks have centers and wherein the relative

spacing of the centers of at least one pair of adjacent marks is less than 12 millimeters.

3s. The sensing device according to claim 29, wherein each mark has a minimum radius and a maximum
radius and wherein the length of a mark’s minimum radius is greater than 40% of the length of that mark’s

maximum radius.

36. The sensing device according to claim 29, wherein any 10 millimeter diameter area of the coded data
indicative of the functional attribute of a part of the region includes sufficient information to identify the
functional attribute. '

37. The sensing device of claim 29 wherein the sensing device provides at least one indication to a user

when it senses data indicative of a functional attribute of a part of the region.

. 38. The sensing device of claim 37 wherein the indication is selected from the group comprising a visual,

aural, haptic, tactile, vibratory and any other human sensory modality.



.aural, haptic, tactile, vibratory and any other human sensory nodality. 20
39. The sensing device of claim?29, wherein when the sensing device senses
data indicative of a functional attribute of a part of the region, the
sensing device transmts, to a conputer system said sensed data or data
based at |east partially on said sensed data. 40. A system i ncl uding:
conputer system and a sensing device fog use with a regi on having coded
data thereon, the coded data conprising a plurality of substantially

undi fferentiated marks positioned relative to a set of predeterm ned

nom nal mar kg POSiyt ke dAVRE oftiain} DARHereA ME 1R ens&%e&&%sis&at@wmmﬂadl ng data
indicative of a functional attribute of apart the region, the géansmg

device for JEfOPYTREREEPHILF te itk Berrhed %F“E“ﬁmefﬁff‘ﬁ“&‘??éﬂ“ ST TR

part of the ordgiboe at Basthaftially ob saiinewadidita.ng, to the conputer system said
sensed data or data based at | east partially on said sensed data, wherein
the conputer system executes, or conmences execution of, a function rel ated
to the fund®ionAFEBiclditg ¢ of the sensed data. 41. The system of claim
40, wherein the coppetspremsiyidét em verifies that the functional attribute is

consi stent with mnsrﬁ%aaﬁmﬂmgﬁh{ ol cdiiied BIREG dmrct,mmsm%pe r egi on.

42. The system acco to represents one of a
plurality oP‘“@%%fd“t\%‘}“El‘ ‘ff"ZPB“a'e‘fFi‘éd‘%Wg‘f%‘fﬁ relativp Elfehﬁpfteﬁfteﬂ‘l“%ﬁd Aeeiesl magle o g

t he coded v adsitiensasipr lese&hadthbybdal dama fnkludirg daté indi@a®tof {fuctionallattribute diatper ofitmed - by

t he p05|t|og-g the mark relative to the set of predeterm ned nom nal mark
positions. 44, " The system according to claim40, wherein the predeterm ned
noni nal mark poste eesieg deyiceforsensigy epded datp E‘fi‘&at“}’e\l’éa fupptiopal gptrihute of 3 Rart pfithesSgioR n |

| i nes. 45. Zdddoreysihiaing, ohabipuitOsyttdn, ldabniad4lda dridas Bbdd atldastpatdly ocnaie sepad r  Of

the lines apg spaced apart fromone another by a distance of |ess than 100
mllimeters. 46. The system according to claim40, wherein the marks have
centers and wher WieRingsSoqRItersyStanexeseRcar FRymepes qeriop aing iapedongslatedito e a5t one
pai r of ad] a6eitdal dAEbulef hSsehsebdatat han 12 millineters. 47. The system
according to claim40, wherein each mark has a mini rumradius and a maxi num
radius and wherein the length of a mark's mninmumradius is greater than
40% of the fengtHesptn H%ﬂa“‘?@r Yhezsin i CQUPHYRS Systegitprifiss that the funqienakatdbuted§ accor di ng

t 0 cl ai m 40considreayveth Bn @ pefted Sribitd df theRépediivebat biRic@dgionl €ea of the coded data

i ndicative of the functional attribute of a part of the region i ncl udes

sufficient information to identi f&’ the functional attri but
42, The system according to claim 40, wherein each mark represents one of a plurality of coded values.

43. The system according to claim 42, wherein the coded value represented by a mark is at least partially

determined by the position of the mark relative to the set of predetermined nominal mark positions.

44, The system according to claim 40, wherein the predetermined nominal mark positions are arranged

relative to a plurality of nominal lines.

45, The system according to claim 44 wherein at least one pair of the lines are spaced apart from one
another by a distance of less than 100 millimeters.

46. The system according to claim 40, wherein the marks have centers and wherein the relative spacing

of the centers of at least one pair of adjacent marks is less than 12 millimeters.

47. The system according to claim 40, wherein each mark has a minimum radius and a maximum radius
and wherein the length of a mark’s minimum radius is greater than 40% of the length of that mark’s maximum
radius.

48, The system according to claim 40, wherein any 10 millimeter diameter area of the coded data

indicative of the functional attribute of a part of the region includes sufficient information to identify the
functional attribute.



