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i nvention t o PETENU0RB0538, BEWAWEY/AAS, RREHASPYPHT g PCRAHOGA kg 2 map or

gl obe. Thge RiRS@Br ihEY Bbcn@Ry RPRYHESe intdipoRatddineBin bAGPR Géferende. met hod  of
enabling a user to designate, in a conputer system at |east one

geogr aph| 'ﬁ: the nethod including the steps of printing a map of a
geographlc area e geographic area including the at |east one geographic
location, the rpsimcdlabes mieyideaopenicwkal Antpititsibesit fovieVisting srOpaR P IPYIBI™ t he nmap

and of a I\mpy H@hdy&y onoff ccﬁﬂ%flt@xr @ﬂ@rﬁmaﬁﬁbﬁ&iﬁnt&ﬁctikl@ Bavlmn ah® E@kphigqueried, Huhﬁ
conput er sys i ndi cat r.om ice o t e
user, tHR& ‘ff%f &gp |ﬂﬁgl“’t lger %@a{?c&%&s?‘% Onlogglr?ﬁ%’tnf}‘g%fscrf fle pr?me% Iﬁa d%ﬂépom tion
of the s ensiding superior mep deallaay weffet foont hleck afmpractifig. sensi ng deV| ce when pl aced
in an operative position relative to the map, sensing the indicating data

usi ng at gmﬁAR\sgm\;ﬁNﬂm coded data and identifying in the conputer

system and fro t he .i.ndi c e at. | east cation.
Pr ef er abl y t he f%%béf’c 1Vﬁ é)?th gse]g mve 1on{] rov1des xéeﬁvsme oggndgggelgr{/ f?lﬁlgafflgatmég)

conput er ngystgeve. novenent data regarding novenent of the sensing device

relative to t heTHJ?Esenttmmﬁ)ﬁ 'Bl%'vﬂa& iqg‘ﬁ}sgzﬁpe%?ﬁlﬁlletﬂgi dft-nﬁibl vesRRldesigh@tin ¥e to
the map using at feast sone dat egtlfyl ng, in the

conput er CYREBIFERA! PR gq?éraﬁ’ﬂﬁ}%‘ﬁ‘é‘f‘i‘t “d‘&‘fﬂa" "éf?“dﬁ% regi on.
Pr ef er abl y, t hepriftiig aGP bed fR6graphiclars stie goopeaphit axtedrlmclﬁdniglthmt kgt grgegophies of

map i nfoy locaf 1on Otﬁ'e map(mc}udgge g(ﬁ &%ﬁi i&digaﬁ\%toygnQ&ngtfy 0}‘ 1|ﬂ§ m&?agg E%ﬁiﬂf@@&ence

points of the map;

receiving, in the computer system, indicating data from a sensing device operated by the user,
the indicating data regarding the identity of the map and a position of the sensing device relative to the
map, the sensing device, when placed in an operative position relative to the map, sensing the indicating
data using at least some of the coded data; and

identifying, in the computer system and from the indicating data, the at least one geographic
location.

Preferably the method includes the further steps of:

receiving, in the computer system, movement data regarding movement of the sensing device
relative to the map, the sensing device sensing its movement relative to the map using at least some of the
coded data; and

identifying, in the computer system and from the movement data, a geographic region.

Preferably, the map contains at least one of the following categories of map information:

(a)  geographic features of the geographic area;

(b) cities in the geographic area;



(b) cities in the geographic area; NPA145-SG 3 (c) countries related to
the geographic area; (d) different views of the geographic area; (e)

t opography of the geographic area; (f) vegetation of the geographic area;
(g) average rainfall for the geographic area; (h) seasonal tenperatures for
t he geographic area; and (i) population for the geographical area.
Preferablr'% ggg nmet hod i ncludes the further step of printing at | east one
map cont f\ d when the map contr i s designated by the user using the
S'etnfll tn% devi ce, (cperch@is RGred kothd deegrapbiopiei;er  system an action associ at ed
W e map control. The action nay. one of. (a rinting information
about a desi gna@fad Jé%eﬂeﬁ{]vrl%/w,sor%e G aﬁ!ﬂ& ¥ or ot he§ z;eggraphig | ocati on or
geogr aphi ¢ areaf) ( bypoprihmivf thyeeagrmlfs 2ot a. desi gnat ed geographic region; (c)
printing a di st@npq,eg%gm%egg%;ag}g@&@g geographic locations; (d) printing a
map of a geographic area adjoining a particular geographic area; and (f)
printing a scal @Y- dyerese el EdbrsNPPIEA™Sf a particul ar geographic area.
The p{ esgnt_ I NV@nNt isedSonpl teivietifises for te geog@ttnaeagmdect, a system for enabling a
user to designate, in._.a copputer_system at |east one geographic |ocation,
the systemi nclé]di r?ﬁ?maé’OHW%’f)mc)ﬁeogapélg%lga%eg'phi c area, the ggog?apﬁi c area

i ncludi ng the aRrefbralels ttheomahogeurdpdenyhé Buthesstap iob Arinting Rieleasagieinie lcepfich gk oded
daj[ al nd'v@léﬁ thy ﬁlalptzonﬁ'& i Gl%fgﬁdtetd% Qfe Jsé?_%siﬁ?ﬁ%e %Qn@iﬁevﬁe,@eﬂﬁfrﬁﬁlg,tiﬂ th@fcorﬁﬁlfeer ence
points of the map; a printer 1yor rinting the map, including the coded
data, on SHEReMPiRAHOFCHPIESP PElem for receiving indicating data froma
sensi ng devi ce Tipaéah @ely feywnddfe user, the indicating data regarding the

identity of the p..and .a. posij t f NN Vel i .0 the
map, the sensin asrg \r/nﬁ‘tfzn ,ll?f\%ﬁ"éiﬁ(l)np%bg@e% dfsﬁ%t}%%dsgper é? ?g\(ijog’ %%lg?rt @%ﬁtgkéeéﬁgglipve to
the map, leetivgonggodripbiciarsdli cat i ng data using at |east some of the coded
data; wherein t@e GRARYLGhp SHAHESMibSe6Q4phic@sioad to identify, fromthe
indicating data, the at |east one .geogr.a hi c. | pcaii on. Preferably, the
system i ncl udes® h e & (Hi5Enca BTV &R ° §g‘?¥§ﬁp}w& °FEVite senses its novenent
relative to tPga(d)ra@rims{gaglalabfalgenmhisamadjpmidglaearﬁwbedeoalamléear%midthe conput er
systemis confi . Iy WATH 3 ; eogr aphi ¢ region.
%;lgtgléggcaleh ql?&tskaﬁeﬁ do&n{ 192{9 of Q?Aﬁt@h}épﬁ?%phlcﬁreg grap g

Preferably the p contains at [|east one o owi ng categories of map
information: (B Piesgpuepiineravides Brasecopdt aspiqh 2 gustsprionsRblingg ysef to designate,

in a computer system, at least one geographic location, the system including:

a map of a geographic area, the geographic area including the at least one geographic location,
the map including coded data indicative of an identity of the map and of a plurality of reference points of
the map;

a printer for printing the map, including the coded data, on demand; and

a computer system for receiving indicating data from a sensing device operated by the user,
the indicating data regarding the identity of the map and a position of the sensing device relative to the
map, the sensing device, when placed in an operative position relative to the map, sensing the indicating
data using at least some of the coded data;

wherein the computer system is configured to identify, from the indicating data, the at least
one geographic location.

Preferably, the system includes the sensing device, the sensing device senses its movement
relative to the map using at least some of the coded data, and the computer system is configured to
identify, from the movement, a geographic region.

Preferably the map contains at least one of the following categories of map information:

(@) geographic features of the geographic area;

(b) cities in the geographic area;

(¢) countries related to the geographic area;

(d) different views of the geographic area;



(b) cities in the geographic area; (c) countries related to the geographic
area; (d) different views of the geographic area; NPA145-SG 4 (e)

t opography of the geographic area; (f) vegetation of the geographic area;
(g) average rainfall for the geographic area; (h) seasonal tenperatures for
t he geographic area; and (i) population for the geographical area.

Pr eferablﬁ% the systemincludes a map control page including at | east one
printed “EShtrol, and the corrputer4 systemis configured to perform an
action associ at@d Wipbdaghler theRogPhict:ed; when the nmap control is designated
by the user using the sen?tihng de\ili.ce.,The action may be one of: (a)
printing inforrdti SFEERBBNE "t GER Y iafed country, region, city or other
geographi ¢ | odat i everage rapédidor diplzeagraphieasa; (b) printing a map of a designated

geogr aphi ¢ ar egj) ( Qs dilihdipbAedrolhsLARGHidREMEEN desi gnated geogr aphi c

| ocations; (d) printing a map of a geographic area adjoining a particular
geogr aphi ¢ ared) amepulapgnfonihe aspgraphicsl ag g ed- up or scal ed- down map of a
particul ar geograRkils thakR@m inth@esRm@p esttrol payeAdlid®y afleondnel frinfedintap eontrblj r d
aspect, a systemfor enabli user to designate, .| C stem
at | east “51?1%6 B ISICS@E%C‘SH’, peﬁ 6 BySte r%gﬁ"%%““rdu"él‘.&hﬁg‘? I%%F %Fqg“eﬂjﬁgnt % gl obe
i ncl udi neag oded isdiadignatedigi teaisér wengshe sanspigdevadei ty of reference points of the

gl obe; a conpugl%%aéig heW borr €Ceiving indicating data froma sensing
devi ce operated by the user, the indicating data regarding a position of

the sensing deviete Predignfomatioy bpy & fesieartsd SrfphEeyhoBY, o tHEr gg’éﬁ%‘i“‘ng

devi ce, v4agidn Pl R&LAhit redN Operati ve position relative to the surface of the
gl obe, sensing the .itndilcéatoifngesgaz'gta}l légiangic?rtea_l east some of the coded data;
wherein the cortput &8y 8TENR 1 S=EONTIGUT ed t6 i dentify, fromthe indicating
data, the at | dest pritinga ¢jsage keprrewdesionated igepgraptiy lefatiengbl y, the system

i ncludes the SQ@Si 'Bgntiqgé/ Jn&}ﬁ)f a‘lg&?ram&arlgjogﬁgﬁEa@tic%ﬁﬁéeéfaﬂhfcﬁreﬁfﬁﬂcﬁnent

relative to the gl obe using at eiast some o t he coded. data, and the
conput er syst efDi s PEBAE ? FHFEW ¢ ealef- A mapyt 2 prshieReerhbG 8%%knt , a geogr aphi ¢
regi on. BRI EF DhEStReRTveMofbroliRAVh AidEd Rspedtersysth fanchaldinp e pseerdoignatemt s of
the inventi ot A00:08 4586HI0E 0K Y83 Rludign- |im ting example only.
with reference to e acco nyin raw ngs, In which: Figure |l is a
schematic of a atgiberthd gletledneiud CB‘gﬁ\ﬂ@é indigative ohe sk of et pRiseotdid i ts
online pgge:; |
a computer system for receiving indicating data from a sensing device operated by the user,
the indicating data regarding a position of the sensing device relative to the surface of the globe, the
sensing device, when placed in an operative position relative to the surface of the globe, sensing the
indicating data using at least some of the coded data;
wherein the computer system is configured to identify, from the indicating data, the at least
one geographic location.
Preferably, the system includes the sensing device, the sensing device senses its movement

relative to the globe using at least some of the coded data, and the computer system is configured to

identify, from the movement, a geographic region.

BRIEF DESCRIPTION OF DRAWINGS

Preferred and other embodiments of the invention will now be described, by way of non-
limiting example only, with reference to the accompanying drawings, in which:
Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page
description;
Figure 2 is a schematic view of a interaction between a netpage pen, a netpage printer, a netpage page
server, and a netpage application server;

Figure 3 is a schematic view of a high-level structure of a printed netpage and its online page description;



description; Figure 2 is a schematic view of a interaction between a

net page pen, a netpage printer, a netpage page server, and a netpage
application server; Figure 3 is a schematic view of a high-level structure
of a printed netpage and its online page description; NPA145-SG 5 Figure
4a is a plan view showing a structure of a netpage tag; Figure 4b is a plan
Vi ew shovx,ipn% aGreI ationship between a set of the tags shown in Figure 4a
and a fiélra"8f° view of a net page sensi ng device in the formof a netpage
ltoen; EI gtm@:eglaisiasplaaviailvamwmgemtﬁ&\wdﬂ@tpagbtag;ter native structure of a netpage
ag;, Figure s a n view, show a rel atiaonship between f the
t ags sho:/g‘lg"feﬁ‘lgl*—siad’tlﬁ“éggé oXHga ! IP%WBE%WWW%\%I%%%Q’H@Pg%gélregéﬁr%a?%}dggvi cein
the for mwdw dfia netapageing éevice Fitipufoen Ge netagapep] an vi ew showi ng an arrangement
of nine gy [NGiL305 vévbggamk@nﬁeeamrv@sé@mm?m;pag%n ts are shared between

adj acent tags; Figure 5d 1S a plan view show ng the interl eavi ng and

rot at i on FoguretShés aé‘?qw{ﬁ?‘@h"&ﬁ“g? Fréatipnship betwesa fuet Eféheg"fgs shopye ingFigyresp gifhd tield oFi gur e

5a; Fi guriwbrh SetgSeid@EBdvice intheaWmOf a detpet pedtf user interface flow docunent
user.. i nterface e | ayout

icons; Figure.7 Is a schematic view of. a set of . a

el enent iﬂé%ﬁ’sﬁc s aﬁ?aad% showing a‘éaréag%eg’ﬁ%ytog%m%fé’\?vtmé? Shgwnrrﬁglggrleaasgherlt%%%grﬁ Fi gure
9 is a scheatiweenailjewntadgs;a | ocation information class diagram Figure 10
IS a SCh%e'S% iy/d Y W @oFihd BDRL vk 38EroflliRWE M kyniboS Uf e fodr dodevdrd GREMAL i C
vi ew of a guessing gane class diagram Figure 12 1s a schematic view of a
schemat i dhafiesheverin BgWes® control user interface flow, Figure 13 is a
schemat i Fighie@®\s DkhematitBwco® B bct 6flusdd @agefaceogdb@mdndichs; a schematic vi ew of an

i nformation page;. and .Fi gur 5 1 schemati.c vi of a map page.

DETAI L ED HHEECR BRI e S e B LR BERTS ot e: pl\/gm’ et TMis
a tr adendiigkredfis Sichemeticdyicrok 2 Resdas ditgrarty Ltd, Australia. In the preferred
enbodi Mefguelohe LIRMERIVieM bt b RedtiBinfothiibtlcidsQaiddink W th t he net page networked
conput er system a summary of which is given below and a detail ed

descr i pt iFégredP sprishematic diey plagliphogrd sigss di tier applications, including in
parti cul aiguRpplsiaGekinaiasieWaild ghbdcny S 6Rssddgaket no. NPT002), PCT/ AUOO 00565

(docket : S ), P 3 .PCT/ AU00/ 00519
(docket %oﬁmekgﬁt%‘“m%‘ﬁg‘lﬁéiﬁ%g‘g%o 7039%5:2%13@0?11%55@{?%%3% It will be

appr eci atfigdret! hsta sehgmatie yiew 9f a hamspriiebnggdt i on wi || necessarily enbody all or
even nostrigfe 1k RE sdB8fik ek ofl@tidbrngticapsbeetiensi ons described in these
applications in relation tpo the basic system However, the systemis

descri bed 8§ 17 52 SHEEHC VESAA P& or m t o assi st i n understandi ng the cont ext
in which the preferred enbodi nents and as?ects of the éaresent i nvention
oper at e. DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENT

Note: Memjet™ is a trademark of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invention is configured to work with the netpage networked
computer system, a summary of which is given below and a detailed description of which is given in our
earlier applications, including in particular applications PCT/AU00/00569 (docket no. NPT002),
PCT/AU00/00565 (docket no. NPS001), PCT/AU00/00561 (docket no. NPP003), PCT/AU00/00519
(docket no. NPA002) and PCT/AU00/00578 (docket no. 1J52). It will be appreciated that not every
implementation will necessarily embody all or even most of the specific details and extensions described
in these applications in relation to the basic system. However, the system is described in its most
complete form to assist in understanding the context in which the preferred embodiments and aspects of
the present invention operate.

In brief summary, the preferred form of the netpage system employs a computer interface in
the form of a mapped surface, that is, a physical surface which contains references to a map of the surface
maintained in a computer system. The map references can be queried by an appropriate sensing device.
Depending upon the specific implementation, the map references may be encoded visibly or invisibly,

and defined in such a way that a local query on the mapped surface yields an unambiguous map reference



In brief summary, the preferred form of the netpage system enploys a
conputer interface in the formof a mapped surface, that is, a physical
surface which contains references to a map of the surface mintained in a
conputer system The map references can be queried by an appropriate
sensi ng device. Depending upon the specific inplenentation, the map

ref erences may be encoded visibly or invisibly, and defined in such a way
that a | odal &ﬁery on the mapped surfafe yields an unambi guous map

refer tencebthmt thSGHap alhpintbng\’ditfff@ﬂeﬂ rﬁatbe ’ﬂK@I@onﬁﬂQr @eierﬂgmdtoﬁlfaenﬁa&nt afi@nbout The
conputer s em can contain in ion a res on.the na

cur Face, BURCCHAR TG A 51 LB PRI R et BRoed o8 e RrePr SPRes
suppl i ed bybysessing elesdergeddettitteenagsed duriiic. ITh¢ nrmagippdcs swieed ca. také e fornfadr mat i on
thus ret rz!cgo ?q'hlgr?‘zge tm% te I#)hﬁe coﬁhﬂr?ystem‘%ﬁtb’ahqg%f M@%Qto%?esbdﬁge t!) @lte g]ﬂ:raw the
conput er Sys eh e operator 1 n response to the operator S
interacti@ﬁmﬁkﬂwﬁhﬁe$@%$ﬁa@@3features Inits preferred form the netpage

systemrelies og 1§sh§ef§{e@mtthé)&tp@£er syﬁéﬁdrehé&%%e'pﬁid@cftﬁﬂt)f eMa huiﬁémt ihterafidh pages.

These are pages of_text, hi cs and |rra r| nted.on ord er or
ot her medtls TeiBs: TIecH A BT 1 it SRR, gh SaS P ARG | <
encoded ot ehicthwp@giie imraotyvelweh pages.dhfoingtiorsis lesdodadt dnagad¢hypagansing 11K ehi¢hois t he
unai ded NyRGRY fvist%o i luaidPHRNE bye. Al REeDYank BreGPALLILALD, c30 D
sensed by an op icall'y i'maging pen and transmtted e netpage system
In the prseﬁserbyédoﬁtm%“n%@gpw%‘a@ﬁ@ﬁ@t‘aﬁﬂnmﬁf‘éﬁt@hks on each page can be
clicked with t hﬁm t&qﬁeferie@ forB GBS buttodd b rrﬂreﬂﬂe oh E&Hbi,glaeanrlﬁEMéd<WI£hrmdrﬁn si gnal
preferences to %ofnéserve hand

P et I8 B RGeS STkt lgishd SRS o ggaptata dn B bR et
t he net pageriggshycnpd ad b ostpagg isfaptommticklty te@grizell |agdi canperted tp @mpwer textriyotie ment s,
si gnat ur R £g%(§§yie91egloglﬂlg FordEtoRBHBed ﬂrlﬁ oﬁ&t%uh&l&l 4léﬁat\61%£ fetdr&q 'on glnl:tﬁ’aﬁ@ ng

e- conmer ce transactl ons to {t))e securely authorized. As |ustrated in Figure
1, a pri rfedtopaicplgeifed clpvipepomsstt tresqcrﬁné‘ioémeerr@y fWW%r ch can be
filled in by thgs mssaﬁted)mtﬁrgu@hys pieiadd ﬂ)étpagal’] cbxh&px’@sl’ehtrhtxﬁtd‘a@ﬁg&nn ahich can be
"electro | via.c n vveenth g na.
system [I}Ih 51 X euseérll)(%t&/s% ’r%e onglset %orprﬁet%nr?t aelenl ﬁlcgﬁd A comm%lgagl ress
fields arbdtwaensihebmntan@)dtmemge Tﬁ@mnéhepﬁg@%@n\ss & {Reqeght” gmmqmemem@eznﬁnri nt ed

using Vi shileg fbidkand am%mn%%ﬁdmé%@a 3@5&@&&%@5 dfa @p.hﬂteeqlgmgarism ink 286 4
using invisible ink he correspon§ gF descri ption ored on the

net page rfetditk’ P’d‘é"éi(f‘rs P diectiop, af tags ‘\?‘f‘%i fpiipible kB eé‘?°"?‘??epaﬁee‘fef)°é’§té°n n
parti cul aforedton desapagb&swoﬂt, H@cribgibe adididspeéments oftkd wniagel Im@ardijulap ft desaritas

I nteracti, Vetyp%'a@c?%ﬁi é)&ente(mnre ec?fteacfn Hn?elréétn%relegx‘éﬁt:gxcéntekt'}efdr?)‘? G52 Rk ample ?‘heal | ow

t he net page sys inter Vi a t e net page. subm t
button 6, all%rhe em#yetem torraee%ly Aggrraet mpwmlacthe W@e%oﬂﬁh%ﬁ pugon 4 dor sprapieal

ext ent thasrr;ﬂ?neoﬂi}lﬁé?&w&g(a ﬁé@&m%teﬁs ofﬁeﬁmels;;égdurgagr@dxcsn Figure 2, It he

net page pen refecre rmo [ is descri n.our, earlier

appl i cati on PCTP @C%‘?f{)‘g% 30‘@?@@"%&3’“ @Sﬁﬁeffmd\mgwgﬁﬂ SRR %Bh with a
net page palillﬂtaﬁpfhcatﬁﬁ)RCT/AUOO/W@’ (dexketq0. RSO0 1,0vqpssiimtanjugetiap pith %anmvegefnnmtehorre :
office Or60mp'lrlt§ne'tl§o%nect-gﬁ'§riﬁng appfanth Fof h&ﬁé oﬁr@edor nqaamya' BRUESis el Ghy With

the netpagé printer via a short-range radio Iink 9. The netpage printer
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NPS024), is able to deliver, periodically or on demand, personalized newspapers, magazines, catalogs,

brochures and other publications, all printed at high quality as interactive netpages. Unlike a personal
computer, the netpage printer is an appliance which can be, for example, wall-mounted adjacent to an
area where the morning news is first consumed, such as in a user’s kitchen, near a breakfast table, or near
the household’s point of departure for the day. It also comes in tabletop, desktop, portable and miniature
versions. '

Netpages printed at their point of consumption combine the ease-of-use of paper with the
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identifier. A household may have a collection of colored netpage pens, one assigned to each member of
the family. This allows each user to maintain a distinct profile with respect to a netpage publication server
or application server.
A netpage pen can also be registered with a netpage registration server 11 and linked to one or
more payment card accounts. This allows e-commerce payments to be securely authorized using the
netpage pen. The netpage registration server compares the signature captured by the netpage pen with a
previously registered signature, allowing it to authenticate the user’s identity to an e-commerce server.
Other biometrics can also be used to verify identity. A version of the netpage pen includes fingerprint
scanning, verified in a similar way by the netpage registration server.

Although a netpage printer may deliver periodicals such as the morning newspaper without
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describes the Multiple netpages can share the same page description. However, to allow input through
otherwise identical pages to be distinguished, each netpage is assigned a unique page identifier. This page
ID has sufficient precision to distinguish between a very large number of netpages.

Each reference to the page description is encoded in a printed tag. The tag identifies the
unique page on which it appears, and thereby indirectly identifies the page description. The tag also
identifies its own position on the page. Characteristics of the tags are described in more detail below.

Tags are printed in infrared-absorptive ink on any substrate which is infrared-reflective, such

as ordinary paper. Near-infrared wavelengths are invisible to the human eye but are easily sensed by a
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is inportant
P the region ID encoded in the tag is therefore synonymous with the page ID of the page on which the tag

appears. In other embodiments, the region to which a tag refers can be an arbitrary subregion of a page or
other surface. For example, it can coincide with the zone of an interactive element, in which case the
region ID can directly identify the interactive element.

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

as a globally unique tag ID. Conversely, it may also be convenient to introduce structure into the tag ID,
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tag and inf its three-dinensional orientation relative to the sensor. The
data are a}gedg’eéni‘}g' fﬁteen 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 must be able to see at least one entire tag in its field of view no matter where in the region
or at what orientation it is positioned. The required diameter of the field of view of the sensing device is
therefore a function of the size and spacing of the tags. Assuming a circular tag shape, the minimum
diameter of the sensor field of view 193 is obtained when the tags are tiled on a equilateral triangular

grid, as shown in Figure 4b.
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tag may C aln an ori ure to a I Sa atIOI’lO e four
two codewords need to be decoded to obtam the desired data. This may be the case 1f the region ID is not

expected to change within a stroke and is thus only decoded at the start of a stroke. Within a stroke only

the codeword containing the tag ID is then desired. Furthermore, since the rotation of the sensing device

changes slowly and predictably within a stroke, only one codeword typically needs to be decoded per
frame.

It is possible to dispense with perspective targets altogether and instead rely on the data

representation being self-registering. In this case each bit value (or multi-bit value) is typically

4 represented by an explicit glyph, i.e. no bit value is represented by the absence of a glyph. This ensures

that the data grid is well-populated, and thus allows the grid to be reliably identified and its perspective

distortion detected and subsequently corrected during data sampling. To allow tag boundaries to be



possi ble orientations of the tag relative to the sensor, it is also

possi ble to enbed orientation data in the tag data. For exanple, the four
codewords can be arranged so that each tag orientation contains one
codeword placed at that orientation, as shown in Figure 5d, where each
synmbol is labelled wwth the nunber of its codeword (1-4) and the position
of the synbol within the codeword (A-O . Tag decoding then consists of
decodi ng N8i@5-8@deword at each orientatiton. Each codeword can either contain
a si ngle bi d ti her ts
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An object-indicating (or function-indicating) tag contains a tag ID which directly identifies a

user interface element in the page description associated with the region (or equivalently, a function). All
the tags in the zone of the user interface element identify the user interface element, making them all
identical and therefore indistinguishable. Object-indicating tags do not, therefore, support the capture of
an absolute pen path. They do, however, support the capture of a relative pen path. So long as the
position sampling frequency exceeds twice the encountered tag frequency, the displacement from one
sampled pen position to the next within a stroke can be unambiguously determined. As an alternative, the

netpage pen 101 can contain a pair or motion-sensing accelerometers, as described in our earlier



different tag maps nmay therefore have different structures. Two distinct
surface coding schenes are of interest, both of which use the tag structure
described earlier in this section. The preferred codi ng schene uses

"l ocation-i ndi cating" tags as aI ready di scussed. An alternative coding
scheme uses "object-indicating” (or "function-indicating”) tags. A
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When a user interface flow is broken up into multiple diagrams, any document which is

duplicated is shown with dashed outlines in all but the main diagram which defines it.

NETPAGE MAP APPLICATION

A map can be printed as a netpage, which a user can then interact with via the netpage pen.
The user can request information about geographical features, cities, countries and so on. The user can
also request more detailed maps of a specified area, the distance between two locations and many other

items. The netpage printer responds to each request with the information printed on a subsequent netpage.



i nformati on and docunents which contain information specific to a
particul ar interaction between the user and an application. Generic
docurents nmay be pre-printed publications such as magazi nes sold at news
stands or advertising posters encountered in public places. Fornms may al so
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The netpage registration server 11 maintains a “clipboard” for each netpage user 800 and for

each netpage printer 601. The clipboard 512 provides a standard mechanism for one application to share
data with another application, without the two applications having any knowledge of each other. The
clipboard 512 typically holds a single data object at a time. Each clipboard object 513 has a type. The
map application stores map location list objects 514 and map path objects 515 on the clipboard 512. A
map location list 514 and a map path 515 both consist of lists of geographic locations 516, each defined
by a latitude and a longitude. The Clipboard class diagram is shown in Figure 10.

A map provider 500 can have a number of globe maps 502, each with a unique identifier, a
description, and scale of the globe. A map provider also has a number of detailed maps 504. Each

detailed map 504 has a unique map identifier, a description, a scale, the latitude and longitude of the top



particularly appropriate for interactive guessing ganes. The gl obe can ask
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i nformation, | atit ubkenetpagedser’epgri hogldeark The Location I nformation cl ass
diagramis shown i Jeh@bhehethapAs part of the map application the map

provi der may provide ganmes. An exanple is a guessing gane where one or
more players cah " ﬁLh“%‘ﬁ‘a?§§‘eb?§Fﬂ@§e%‘}'?8 must guess the solution country. The
Quessi ng Gane cTiadMapdompl asan intsrfzsdiflomis showik-in@fignee 12.1. Each gane has one or
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map application. The user selects a point on the map by clicking on it with the netpage pen. The user

selects a geographic region by circumscribing it with the pen. Subsequent operations, invoked by pressing
buttons printed on the control page, act on the selected points or the selected region. The Map Control
page 522 is shown in Figure 13. If the user selects a point on the map and clicks the <Country
Information> button 528, a page of basic information 523 about the selected country is printed, as shown
in Figure 14. If the user selects a point on the map and clicks the <Region Information> button 529, a
page of basic information 523 about the selected region is printed. If several regions in the application
database contain the selected point, a list of regions is printed. The user then selects the desired region
and an information page 523 is printed.

If the user selects a point on the map and clicks the <City Information> button 530, a page of

basic information about the selected city is printed. If it is unclear which city the user requires from the



(novi ce, conpetent, or expert). There is one solution country 507 for each
gane, and a nunber of clues 520 relating to that country. Each clue 520
has a description, a value (the price to buy the clue), and a status
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The sear @bint kextwithin. fahe et @tbcts <Region Information> the apphcatlon determines which region

boundary (or boundaries) the selected point lies within.
Area Maps

If the user selects a point on a map or globe and clicks the <Print Country Map> button, a
map 524 of the selected country is printed. The user may also print a map 524 of the selected location
(country, region, or city) by clicking the <Print Map> button on the Information page, as shown in Figure
14. To print a map of a specific area, the user selects the area by circumscribing it with the pen and
clicking <Print Area Map> 532. The map provider may have many maps covering a particular area at
several scales. The application determines which of its detailed maps fully enclose the selected area. The
smallest scale map (i.e. the map with the most detail) which fully encloses the selected area is printed. An
example map page is shown in Figure 15.

The printed map page 524 shows the map description, the latitude and longitude of the point
clicked (not shown for an area map), the map image, and the scale of the map. Optionally each map may

have a legend printed either on the bottom of the map page, or on the back of the page. The user can print



to text using handwiting recognition. A search results page 526 is printed
listing the feature nane, country, latitude, and |ongitude of all matches
found by the application. Optionally, the application allows the user to
print a map of the desired area fromthe search results page. The map or
globe is inplemented as a drawing field wth the "submt delta" set on.
Each time the user clicks on a point or draws a stroke the input is sent
to the apPiit¥ati on. The latitude and Idngitude of each point in the stroke
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Map Location Selection

User-selected locations on a map or globe are stored by the map application on the user’s
clipboard. The user’s clipboard 512 is stored on the registration server 11, referenced by the user’s
netpage user id 60. Any application can store objects on and retrieve objects from a user’s clipboard
using the user’s alias id 65. The registration server determines the user’s netpage user id 60 from the alias
id 65 and application id 803. To store an object in the user’s clipboard the application must specify the
object type and object value. An application can query the type of object the clipboard contains to
determine whether the clipboard content is useful to the application.

The user’s clipboard may have been overwritten by another application if the user has used
another netpage application since selecting a map point or region. In this case the clipboard’s object type

is incompatible with the map application and an error is returned to the user.



page. The user starts a game by clicking the <Play Gane> button 535 on the
Map Control page and a Gane Start page 527 is printed which shows the gane
identifier and a list of players. The players are identified by their

net page pens and a new player can join the gane by entering a player alias
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the appl g2kl nd et Fo? PEmbEYif hder RBs8R b bR Ehi HisQRE Sifidle MaY 1tGtionAhch
application_ can ject the cl |_$board contains to

qfuer t he t%pe of ob

det er ni né@s VifreRtdpiorRiong) plvBale legite avike 13 9satop (it 6% he appl i cation. The
user's claosbasio may have been overwitten by another application if the
user has used not her . net.page .applicatjo i e i { nt or
region. In thi sﬂg §eéenE Hjé’encl{s)rf g%obé{?"gdeé“‘%a vengl} §e{e3%ge t%i 21sS r%%%{)bgn%af ?%Fnéegd th the
map appl inemher ohspagiiEy aiarmetive gmbgdimentst Howsaet, it ovill heanprreipted RipfAwsesikitled inghg f t he
user cli ¢HsaRRelds RRh BimHRFoftheBdbbilBerdd Bttt o Mhosd PEBRallyHesrilR@] ill alfs 2

| atitude-|ongitude . position_in the user's clipbopard,. th an ject of
type " Ma&llo‘éé‘g‘t’i '3?1 F.H"é‘ta“iﬁ sjope phige B’fel"eﬁ‘o%}éer“ﬂ"“aﬁf%&@&%& tonit g%’ H‘éde%‘tmdo hES

" MapLocatinvermibi is hot inddfledes e linfied @pipl speificienbodgpie ddsibedia thegtdséntighecificatingi t ude
position,; ; | . 't I ) i [ 4 he -l 1sf, and
Phe. obj ecrhdfohah iftpoflEPy) A8kaRs: & pEgke AR IR SR AN | Tath
or ci r cubimiedibyéhs atechedglpis on a nap, the path is stored in the user's
clipboard with an object of type "MapPath". The path is stored as a |list of
map | ocations making up the path, specified in |atitude-Iongitude

coor di nat es.




The application al so receives netpage pen clicks or pen strokes fromthe
page server in object- relative coordinates. A map is inplenented as a

net page drawing field, and a position returned fromthe page server is
relative to the top left corner of the drawing field. The application
transl ates each page coordinate to a l¥ i fude-1ongitude coordinate pair
using the relevant nmap scale and the | atitude-longitude of the nap's top
left comer. In the case of a globe, t&EAIMS|tude-|ongitude coordinates of
each globe location are encoded in the globe surface tag map and a

posi t1on passed { 0.t0e ARRLIGEHL OPraliiod REARAG oy ARTUEE adthd to BRsch printer i

| ati tude-longitudé B0or g nat e pal r. \en t user presses a map ap | ication
button, t heemapiationatith e comppersystepteRFiat 3 1pa8 of Rgsperaphic g, Beeraed ‘Gﬁrfa@?ﬁ? E?B% and
det er m nesat Revonk Geoptaphictidetion; litie plap AricHing@ e drasutistantiafyein\Gsitviet te the ureifledthhmanisys, t on

pressed bythéc%&d‘dffaeﬁem @i Mkity belthetn{6 add B4 phrdiity oK Fer@hodportd bilnaphi Ch act s
on a single map ocati on (such

as <Country Information>), only.the | ast
ocat ton'i n t ho HHEPRISEHETB AT b e NGRS o h e B Sl e

i nvent i on dyassebelen thel@ssdngidbvize isnlated inrae brrativepesitiop relatiystathemap by indidiéd davdisiog and

nunber of SREGIhE bhe & héE HReicYRa SIRHOIBR SdicaliRWRY BElndiglan Wertity I e apmeci at ed
by those skilled in evanﬂi‘ fields that a nunber of other

1 the re .
enbodi rrentpé’,s““ﬁ‘i°?‘f‘eesf’?s’r‘?6gefv?%ﬁﬁia?'ﬁ6°s ™Becifically described, will also fall
within the spi riwhersindheseomputer gfsterhis corfiswrehio it fem e gieiefaiagityeast que vy | |
be u_nd_er stéaggapgit\@gaﬂnh@,d i nyenti on i's not intended to be I i m tepl to t_he
specific enbodi m?ngrt i éhgg%igd’ cigrggsgen&o&dtipg LSRRt g I)de%%&r@ﬁxed tal‘g@tps{r&é%egg

docunent s incorﬁvorgllfl s-reference as appropriate. The scope of the
i nvent i on 4nd orsroF frore varigkly dagp AFPS; tHRCI Tt leatt |qrecfixed BrEHSIUCHE 19? e “AWB&E B\
conput er sfxed afget shadudis B ads pudeedisosed at the ceoengf utieaing 9yd wiereinkeid pys sepeed t o
cause a pri ater., biknaid BOHR GRLdR MR ok fidk of ACaxkRRMEr Systemto print a map
of a geographic area, the geographic area including the at |east one
geographic location, the map including coded data substantially invisible
to the unal.ded huwapnteyystem adcordingto dieioh 10dierain e bengingidendde ispgaptpd togsediy MPYRFR! | t y
of the mapaRe e ndp Rind biktlok hte Sifthelctife@ @Yoo QhdiRredfthelchputtbyystent ienfigareput er
system further. bgi ng.,a ae%grg\%ﬁtéoo o ecei.ve indicating data froma sensing

devi ce opeP SFEE: T g ML e E PR E € Bhsi ng device is placed in an
operative position relative to the map, the indicating data being sensed
usi Nng one Pr NorEcodputérhtemodeeiingab alaipor wWheeriisthe tlpecontpioh at dekdt g ddltedolionmk udi ng
an identity of the map apd a position of the sensing device relative to

t he map; erein t e conputer systemis configured to identify, fromthe

i ndi cat i nd®dat a,getePicfeagyes githe se0BYE Ahi ¢ | ocati on; and wherein the coded
data i s engoded cities imth¢ gepgaphicgtea; uct ure i ncl udi ng one or nore fixed target
structuresg and QRGieQblatiRs e ¥diripalb@a;dat a areas; wherein at |east one fixed
target stryctur edg'}s K3 ré(g%e v(\)herhclacimréa,at | east one fixed target structure is
an axi s stflct urf@ UMy SELLeE"° 5°°5FhE “Cent er of the ring and wherein said axis
st ruct ur e (econt dtragaphyefde gwererbiciatspy el enent ext ending to one side of the

axis struchure. véaetafdnGOBINbLIphiSHEL €M according to claim | wherein the
Sensing de(\g/)I ce Ia§eraaggr§8}aﬁgr&19ge§£'ﬂ)§£aﬂezI;S novenent

(h) seasonal temperatures for the geographic area; and
@) population for the geographical area.
4. A computer system according to claim 1 or claim 2 further including a map control page including at

Jeast one printed map control; wherein the computer system is configured to perform an action associated with

the map control when the map control is designated by the user using the sensing device.

5. A computer system according to claim 4 wherein the action is one of:

(a) causing the printer to print information about a designated country, region, city or other geographic



relative to the map using one or nore of the coded data portions; and
wherein the conputer systemis configured to identify, from said novenent,
a geographic region. 3. A conputer systemaccording to claim1 wherein the
map contains at | east one of the followng categories of map information:
(a) geographic features of the geographic area; (b) cities in the
geographic area; (c) countries related to the geographic area; (d)
different views of the geographic area;  (e) topography of the geographic
area; (f) vegetation of the geographic “area; (g) average rainfall for the
geographi c area; (h) seasonal tenperatures for the geographic area; and
(i) popul mtdtiatorg@praghik@regeogr aphi cal area. 4. A conputer system according to
claim| of, cl ai g2 bRl G iR desBndBaBeog@MiaRk; Page including at | east
one printed map control ; wher eidn th,?e comput er sexstﬁ%ogﬁongonfi gured to
per f or m aff act | GHFgdEBUIE P RE R TR FREHap> cont rol when the map control is
desi gnat ed) by t ¢xasing the printes forpent i knep of @ BepErARRicAeq pdjqining3 particulagspeTAPRIF ared A o m
accordi ngeg 0 cl Qe the e Riphnth BRled G dr RAled-Sowd Mbp Tk phrichlaaagspigardahe pri nt er
to print informati on about a designated country, region, city or other
geographi c 20 | ocation or geographic area; (b) causing the printer t{o
print a mep of Acuwyiersyremee-oring fr oA | whessindhe map iadipisd, tobp Froviged odig e of;
print a dhgibance between desi gnated geographic |ocations; (d) causing the
printer to print a map of a geographic area adjoining a particular
geographic area; and (0 causing the printer to print a scal ed-up or

scal ed-down map of a particul ar geographic area. 6. A conputer system
according to claim1 wherein the map is adapted to be provided on the
surface of a gl obe.



