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| NVENTI ON The present invention relates to navigation of interactive
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and apparatus relating to the present invention are disclosed in the
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of the present i Y en??og&gﬁl %étksq%{ladggg& gfrlhtgrg%lg%/pré%%?%%%dl%% 08,

PCT/ AUOO/ / 01111. The disclosures of these co-pending
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PCT/ AUQCQ $¥aBptr 2486 TPENGE2040 K38 4P CTAE0QUDIG /0 XA UGOT) LAUGE dG0IsRGs of these
PCT/ AUCD! @35 g A0k 00538: neRSTHy AL A0829. - PCT/ ALOD/ 00530,

PCT/ AUD0/ 00531, PCT/ AUCO/ 00532, PCT/ AUCOY 00533, PCT/ A ,005§4,

PCT/ AUOQI 00535 2B FIR0OfoS eressad 2Ppegys At ietag tdtepresent BrepioR gadisplps 3 the
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PCT/AU00/00768, PCT/AUQ0/00773, PCT/AUGH/00774, PCT/AUG0/00775,PCT/AU00/00776,
PCT/AUQ0/00777, PCT/AU00/00770, PCT/AUQ0/00769, PCT/AU00/0771, PCT/AU00/00772,
PCT/AU00/00754, PCT/ALU00/00755, PCT/AU00/00756 and PCT/AU00/00757

The disclosures of these co-pending applications are incorporated herein by cross-reference
Varions methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 23 May
2000:
PCT/AU00/00518, PCT/AU00/00519, PCT/AU00/00520, PCT/AU00/G0521, PCT/AU00/00522,
PCT/AU00/00523, PCT/AU00/00524, PCT/AU00/00525, PCT/AU00/00526, PCT/AU00/00527,
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PCT/AU00/00538, PCT/AU00/00539, PCT/AU00/00540, PCT/AU00/00541, PCT/AUG/00542,
PCT/AU00/00543, PCT/AUG/00544, PCT/AU00/00545, PCT/AU00/00547, PCT/AU00/00546,
PCT/AU00/00554, PCT/AU00/00556, PCT/AU00/00557, PCT/AU00/00558, PCT/AU00/00559,



NPA145- SG 2 PCT/ AU00100560, PCT/ AUOO/ 00561, PCTI AUOO/ 00562,

PCT/ AUOO' 00563, PCT/ AUOCO 00564, PCT/ AU00100565, PCT/ AUOO/ 00566,

PCT/ AU0O/ 00567, PCT/ AUOQ 00568, PCT/ AUOO 00569, PCT/ AUCO' 00570,

PCT/ AU00O/ 00571, PCTI AUOO/ 00572, PCT/ AUOQO 00573, PCT/ AUOO 00574,

PCT/ AUCO' 00575, PCT/ AUCO 00576, PCT/ AUOQO 00577, PCT/ AUOO 00578,

PCT/ AUOO' 00579, PCT/ AUOO/ 00581, PCTI AU0OO/ 00580, PCT/ AUOO/ 00582,

PCT/ AUCD/ B898#C PCT/ AU00/ 00588, PCT/ AUOQ 00589, PCT/ AU0O/ 00583,

PCT/ AU0O/ 0059?@/5%06%@@&9&%/00?@#%0%5’%9 TocTA¥eb /oM PRI R6r00564,
PCT/ AUOCQ 00594, PCT/ AUGO 005 PCT/ AUOQ' 00596, PCT/ AU0O/ 00597,

PCT/ AUOQI 00598CT/#5080/0RRSET %“5{1@/ 00PEHAUIIOHOT 7 It IBETI A RSB/ B 9824569, The
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intuitive basis navi ating geogra for
conput er scr eRG/Aa8/09883 pEQlt/AUQ@fOQfFSéoRQTVA@JQﬁ@W 83 MATE0aMes g e ar af9p0es88uer i es,

but may suf fﬁf’r/&ﬁwﬂo%@epdﬁ/m@ﬁ‘ﬂss%'ﬂﬁ/&tﬂfémb@@ kPCQ?AU(}%/%@kU"}‘CQYA&B/oM@?
conputer scre superi or ail’, may

whil e n
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obj ective of pdRADIOESEI PCTNAENDIONDIB, HAT/AT00TE aid Fravaumeobaad. and system f or
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| east one gg g ﬁth Iocatlon t he met hod |ncI udi ng the steps of printing a
map of a B '8 §§ Ne area, the geographic area including the at | east one
geogr aphi c | ocMapbdng ghbee piveipe 4 predculaiyniguitiotkeds thabaaightng 'g@@taia}menib]fmaﬁdm

i dentit y 19[aps )I/T%Qm% gml%ﬁzer %cré%l n? suph%t QIeractg/f %a agoql anQ %ngt @110 ue BSeb

recei vi ng, 1n ?lﬁ ut er sy | ng EVI ce
oper at ed By PHe ft@bﬁhe limitqqesize rﬂmn et ?frfgmblaftnaofrt@g@rrwﬁgscmwe Piingedipdpe. ywhilé  t he

map and aprBadihd sufRoQhap LR, HONGIH ol @ VLES ifi@hcdlilyve to the map, the sensing
devi ce, when placed in an operative position relative to the map, sensing

t he '”d'C§ﬁMMﬁR RvERTIBH at | east sone of the coded data; and
identifying, In e conputer systemand fromthe indicating data, the at

| east one geogr &mﬁn@bJPfé'eff‘a(tfﬂs ATesopt ipyersion I Rjovids @ nevemelend and- et erisnay BEINg 4r t her
steps O I Qg Yiohy, |n the conputer system novenent data regardi ng nobvenent

of the sensin el.ative to t en de e sensin ts
movenent el aci Vi e kSHE e i 4P eBRR el PR e S SR S

i dent i f yi mgputimystcneat desipsteereraphis oeatoa fid nkthoimdileg fevteryoht data, a

geogr aphi c regi Bfinting fﬁlﬁj&ﬁ@&@é nid £, %ogﬂk%egﬁclﬁ&mé tﬁ'@aﬂeas@&@ gQJgraElhoe

foll ow ng categories of ?or mat | on: a) geographic features of the
geogr aphi ]ecag?ré e map mcludmg coded data indicative of an identity of The map and of aplurahty of reference

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 countries related to the
geographic area; different views of the geographic area; topography of

t he geographic area; vegetation of the geographic area; average rainfall
for the geographic area; seasonal tenperatures for the geographic area; and
popul ation for the geographical area. Preferably, the nethod includes the
further step of printing at | east one nmap control, and, when the map
control i¥Ad¥s%nat ed by the user using the sensing device, performng, in
t he conput er te d with the map control. The action
may be one of ()a(t %@%ﬁa&%dﬁ &e%iglg%{ﬁca%e%out a designated country, region,
city or other gré‘ﬁﬁFI&V1vecﬂfﬁlelgﬁ9ﬁraEiPC5§@09raphl c area; (b) printing a map
of a desi gnat ed (geog;pc&gai@h}%fﬁﬁgéc@ﬂphu(ﬁf)a printing a di stance between

desi gnat ed geogr&phl c loca nting a map of a geographic area

egetatlio; !) fll %r %rl
adj oi ni ng a partt cular"geédy ?ﬁ”ﬁ? &féa; and (f) printing a scal ed-up or
scal ed- down map (®f afepmrbmfamfoame@ggwha:pma;c area. The present invention

provides, in a %gcogggsoga'mglggramr@sf§r)ﬁ§etg@ggrgp9igar@apgrgl ing a user to designate,

in a conputer system at | east one geographic |ocation, the system

i ncludi ng: a nap) of PRVERE & 588 BHSH % he geographi c area including the at
| east one geogr apiftirblyl meaiethammcludehmermmeﬂ smfi]‘a|dﬂ(§i'nﬁgg @Dﬂﬁdorﬁ&ﬁa@ cbrmdl amf i ve of
an identi t]¥n fe x;[mpe II;IIBPIS% 5 atedgy r Usin ¥hesnsm de 1cean§ mg,m cO Ere map,
a printer for the ma ﬁec?lﬁ e coded At a. Fon aenapncf and a
conput er Wgn,@nﬁﬁtlelrasme@@q’lmﬂﬁgemmpmtl ng data froma sensing device
operated by the 4S&fion mdyBEodeBEi Ccating data regarding the identi ty of the
map and a position of the sensing device relative to the , the sensing
devi ce, when pl a{e)edprfnﬁngaﬁf%@‘f"éta? b 2 HA5EgnRted GORY: dF5iSRe CifYort ‘H'éer 5P 88 nsi ng

t he i ndi chtatingor getataphitigéang at | east some of the coded data; wherein the
conput er syst em, mthe indicating data, the at
| east one geogr%phﬁ%ﬂ{léo%ga{p?)g%&egéra%? °§{)¥‘§°,r£%‘??‘é systemincl udes the sensing
devi ce, the sen$dngPrédig adistagesrbsiagen; desisnpipr gepgaphic loctiowt i ve to the map using

f o S Sl ity gt o B g ey o O
contains at | eaif?prB]ﬁ m?%} A& °f %%fdg@ﬁwﬂg'a%%{taé’ ?”%é%e"%r?p i nf or mati on:

The present invention provides, in a second aspect, a system for enabling a user 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 moverment
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:

(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;



(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; NPA145-SG 4 topography of the
geographi c area; vegetation of the geographic area; average rainfall for

t he geographic area; seasonal tenperatures for the geographic area; and
popul ati on for the geographical area, Preferably, the systemincludes a map
control p¥Ye*iscl uding at | east one prénted map control, and the conputer
systemis configyregd, ;.0 RefrfQLMaRhidehl on associated with the map control
when the map controF 1 s ‘desi gnated by the user using the sensing device.
The action may K& orfgctyion piile asearanbir fé? i nf or mati on about a desi gnat ed
country, regionggCi iwra@raiohin®F thgQegaARRIs; | ocati on or geographic area; (b)
printing a map qf a designated geographic area;, (c) printing a distance

bet ween desi gna@gd Sg%sgléalr]%’ﬁ} firag”r S%‘(’:rgl%igg%'rsa?l%fﬂ?a’%n}di nting a map of a geographic
area adj oi ni ng &} papdpidatish &r thggogrplphl aeaar ea; and (f) printing a scal ed-up
or scal ed-down BRR#fy, @e HAh inCttle8f mELIBHFAPRE MRt ek ehe BREIGRD cbdfyeNt i on
provides, in a third aspéct, a systemfor ena a user to designate, in

) bling ¢
a conput e‘imdéliﬁs“f”@l’ﬁterélf“efr’e‘&%‘t“ﬁ%ﬁ‘éi B ea G Fhicton Qiﬁf’élﬁ‘ie‘gﬁith th Bars ceatrd herh® udi ng:
a gl obe, ilsofodis Gesighrddg iha gseLRthe che ekatime detich. cat i ve of a plurality of

ref erence point %“é)gcti%lgn\'e,aycé &le;, a conmputer systemfor receiving indicating

data froma sensing e operated by the user, the indicating data
regardi ng a posi®i opringfg frematiom gbaut) a dlevgneted pahiay, irgegont eityt ¢reother zfaehiof t he
gl obe, thgcaisERsiRbpdEMCE, When placed in an operative position relative
to the surface of the globe, s nsigg the  indicating data using at |east

some of the cod&d dX{"4% 3ferET 4s! BOHPRIeFsystem i s configured to
identify, from (e prindigratistang belatar, desdidn@edadeodraphig tocatiomse geogr aphi ¢ | ocati on.
Preferably, the Igrcgys{ar%ﬂ?l arl'r?a:p'dgae oérﬁbﬁic %%{‘?dg)dﬁﬂa&%}{l‘ﬁ&% gitogr?{psh%eapeﬁf 49 device
senses its novenent” relative to the globe Using at ast some of the coded
data, and the c&rpubresingspealedp oxscaleshiopy pr a paticulagiesagrihip aref.r om t he
novenent, a geograpitm ivedbRoviBRiFRRhiRESIR, PiehidtmPiReWLNES ®ighenis ed and
ot her enbodi nent s of ! he i nventj.on w || now be described, by way of non-
a computer system, at least one geographic tocation, the system including:
a globe, the globe including coded data indicative of a plurality of reference points of the
globe;
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 inferaction 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;



limting exanple only, with reference to the acconpanyi ng draw ngs, in
which: Figure | is a schematic of a the relationship between a sanple
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
descri pti WMI45NPA145-SG 5 Figure 4a isSa plan view showing a structure of a
net page t RV ng a rel ationship between a set
of the taﬁgmsﬁl%ﬁﬁl E{Sh&m a andifgmf@gﬁgé vi ew of a net page sensing
device in lglﬁ@f*brlmmwewa tratgsdagjeiopain bemﬁeg@ﬁﬁoghe theg shpwp Indiieugridewpdgtisiiohg an
al ternati vey @ftarnbtgggggegsn%fdeacerheﬂlp@g@oftaagpaggb@ure 5b is a plan view showi ng a
relatlons{;u in Figure 5a and a field of

e of Pl BTSN RS ne20 Rt SRR sl & Dot nave oon: Fi gt e 86 is
a pl an vi Bgwsfiawa plig view shewirrgearienshipdftwernia get of the thgs stoavg & Ridoodn andra fieildgtir e 5a

wher e tarﬂg\;&aalg e&ﬁ%g%x@?%%@%ﬁn&qlnéﬁ Q%ent ags, Figure 5d is a plan view

showi ng the 1nt er I eav rotation he synbols of the four codewords
of the tBgreidinpiyiqy Sg?l’i‘"ég ag giranggppf of nige pighedass ehaumigicureyp whgropreds et of
user i nt efmbACRickOMaSACHAENT iconS' Fi gure 7 is a schenatic view of a set

of user | Elt &l gcfaic a aglew s]Eergtthe uger eavmé 0{21% ntof éhGQ}/ rbeols8f° hafqm’ co (Ewoggi }‘ c view

of a map ¢ a53 ram
i nfor rratlﬁmtamha\slsmdtgargﬁam Fi gure 10 |s a schematic view of a clipboard

class di agpRigis FL@thdfc didw bﬁs&o%&%ﬁ&%ab&ﬂo%‘d%&%n% i@nsguessi ng ganme cl ass
diagram Figure 12 is a schematic view of a schematic view of a map control

user i nt ePPETEISfFYHpatic prvyefasct phusprdnterfaceagriaetclepraitrst a nap control page;
Fi gur e 14Figse Bis 8 cdnenmit view stiaewp olfiss alagrirtf or mati on page; and Figure 15 is a

schematic TAl L SCRI PTI ON OF PREFERRED AND OTHER
EVBODI NEl\ﬁlélreeﬁo?];Ch&R%?Hee‘?%??cgt%E (e lé’?rﬁqlrz 8%3 i | verbrook Research Pty Ltd,

Austral i aFlgWﬁlOtlh@Scmﬁfe\flMae‘er@mQ*Pé%ﬂlagraphe i nventi on is configured to wor k

wth the ng}pﬂgga@mmfag@mgtgﬁﬁec&yﬁa@mn a sunmmary of which is given
bel ow and é:lezt ai |l ed descri ch 1S %:y ven earlier

I n
appl i cat i %‘ﬁ‘g eI Vl?“’rf’fg%f:b?‘?af:‘%}"%‘? aPBP FEy “Beﬁg'teﬁgﬁ’ﬁ%"(ﬂcn’ 00569 (docket
no. NPTOOBye I3RCTHMUAD G565 mioakedbagno. NPS001), PCT/ AU0O/ 00561 (docket

28. NPPOOF”:Qure B{(;;I'éf {lcov(pe@]&am(lgg%mwa%oandNPAOOZ) and PCT/ AU00/ 00578 (docket

. 1J52). e appreclate not every inplenentation wll
necessarlflgf‘“%ﬁbb%l%?heaﬁ‘l‘”&wcé?/@ﬁpﬂ?ﬁ%t of the specific details and extensions
described in these applications in relation to the basic system However,
t he syst eRETAILERDESCRIPAIONOF PBERERRED AND OTHER EMBODIMENTS

Note: Memjet™ is a trademark of Silverbrook Research Pty Lid, 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. NPPO03), PCT/AU00/00519
{docket no. NPA002) and PCT/AU00/00578 (docket no. 1J52). k 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



conplete formto assist in understanding the context in which the preferred
enbodi nents and aspects of the present invention operate. In brief

summary, the preferred formof the netpage system enpl oys a conputer
interface in the formof a mapped surface, that is, a physical surface

whi ch contains references to a map of the surface maintained in a conputer
system The map references can be queried by an appropriate sensing device.
Dependi ngNUp&IPct he speci fic inplementaéion, the map references may be

encoded v ‘e f . il query
on the matb(ﬁ]!l g‘ﬂ?ﬁ% g“‘?é@éédgfngﬂﬂ%gﬁ Tlhﬂg%g)ug %H?IE %rée%ﬁ%e '%%ki%g %‘Sé;@a bot h
within th atH"ﬁbOﬂdFFdn@Prﬂﬁyfaﬁ% F‘fdéﬁ“émf‘?%‘ﬁ?é' canThg@etiieypAhascd on BoseERNERNPRIGHt ai n

i nformat i Qﬂa ﬁ:bﬁlgtdev1$eeﬁédLW1&3heQﬁhp§JaQurm@ mamﬁuﬁaﬁlacﬁus raEle® ki kb Bk GrABET ON can
be retri eﬁ 3 lg n. ap ef erenc ﬁ h tglh a sensi ng gew ce used
with the FEPBSH LT L& “"mﬁ‘ft%r'; |°8 Bft"’ ‘?‘E’?‘F‘i" 0 EPEN° PARE™RE form
of act i omgragivncfith te erfagiftaiugs.ed by t he conputer system on behal f of the
operator in resppRSFedrta i, APRAALA S rhdlof HRGHARNbE Mhaliifu ARG

features. Inits preferred form the netpage systemrelies on
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short-range radiRe hegae Rinter 601, preferred forms of which are described in our earlier application
PCT/AU00/00561 (docket no. NPP003) and our co-filed application PCT/AU00/01281 (docket ne.
NPS(024), 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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and a an er 0?‘ netpage prln erg h[n the preferred implementation, each netpage pen has a unique
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 moming newspaper without



any nunber of netpage printers. In the preferred inplenentation, each

net page pen has a unique identifier. A household may have a col |l ection of
col ored net page pens, one assigned to each nenber of the famly. This

all ows each user to maintain a distinct profile with respect to a netpage
publication server or application server. A netpage pen can al so be

regi stered wwth a netpage registration server 11 and linked to one or nore
payment cHPd*&Ecounts. This allows e-cémmerce paynents to be securely

aut hor i zegl U5k NGk ¢ rb%tcmagﬁeaq% 1o dgﬂeﬁﬁ&d%&gwgfaalﬁ b lag}e% Pl flom§ ONPAT €5
the signature catureztlzl1 e net page pen wt regi stered

si gnat ur edeli¥ mw%@lslﬁpmtswsa%%@wﬁew é“t'[“’ﬁ'éf’dlfg‘é‘?es dn IhHé?-‘r'?th {he P@Paa?lpréﬁeéomrer ce
server. ulgk althxQfiRhifd & S-168Reddlnd Ghibieis WRBH t§ Sy @k infaler W& Riolwb Yhe tefbphiddl Si on of
t he net paﬁJ en i n?l#lges fingerprint scanning, verified in a simlar way
by the ne ;5‘58 e Feg §¥1°8ti on server. Although a netpage printer may deliver
periodi cal s suclEadsobjettenattelr inithiegysrews desodired witsho UnifitdHddtBreSGnBrages®ML)

i nter vent {00 gigbhm cgaasg%la?gtgfcblg}g& g@'a E@\éfesbjécpdg&k offLrcll B9 peleftl&ls%ﬁsd aﬂduc% mai | .

Inits preferred f I el ivers periodicals from subscribed or
ot her w sekla‘ﬁt‘ﬁéﬁk}t‘?@l}ll’% garE é‘?"esq Igret pRpagiapions ﬁ’é’c&enefﬁllﬁ%“’?ﬁeﬁﬁéﬁ@l%‘ia’i fPPEfents j g

unl i ke a foa¢ ldifﬂCdﬂlrél@loﬁhlpEbeﬂWEdM obﬁGtQQHnlieth&l Eahadcéi dflcmsal 8 de@raBifiod telles mai | er
who knoms h deI in the
system i s ele‘::(l:a};ssefj arp A ge unQerstcBﬁ 1nft9e fa cml)n& eu[a?/ 19 a ss 1S t'hou? ?ﬁ(’\?{%set 0%1]11 ctal agram
A cl ass dpfatpt ahsSC@dﬁaésthlS@fgeaer@eattlomf ol E,ctbendi agm!y mbﬁnfetlftAe@adb;ﬂlass is

rel ati onskihPSas A8Gankabeilh RS thO hankcdr @e Ic QRSP RB:irR b BistF thb Q&rﬁ,ﬁﬁs%ftﬁlecﬁa@s
associ ati ons and generalizatjons. An association re resents sone ki nd of

rel ati onsWPﬂatﬁb?%%ﬁ“aﬂﬁjbé&P@z"ﬂm line, g5d @ Jist o thy pRofapRs QK lass, peparatad fromyihe

gener al i zatribae listely ait lesizon@Clingaln t6d ass @Rgramnehicaillde hunrser glands R khe

fol |l ow ng h e6ls of t hat
ol ase. anioRea b u@cBhaISabt, & HRNGME ARl Gl Bhel 4 B8 GELE

subset of mytiplEicof teel assgeiation. Thel defynl nadliplicity dscamaryl agtersis 2 Ilﬂdé'efesva mlﬂitlpﬁlhbf Oﬁarre of
the cl assemd”, €OREB NSO ﬂausassoelfau&lh@olﬁbﬁany iabbtn&swm‘ itstrRBe, GhAS Skso optiGREY at ed

fromthe nt Line, ist of the. o eratlons of the

1 aas. < RE BAET Bk ae ko P B oR e ian, RhoRbf A AL T ESER ho

cl ass d| agr@irgonvitis-pdnt-6ro) ndvig drivowve Vieraggreper atdi dis aweativeVier. A groakdizdtied. An
associ at i 2 B8ahn L NSid Ble : \ | ed at
o ther - enuur [ B @nlh o (1814 B Ml b DIaSLTBRER R o B s P

mul ti pliciripgele & tbﬁ%nef%&ﬁaﬂa% £y WE% a(claps diggrpmcin pralen 4p i pyltile qugfaplss@fly clasprgny ™ |

I . e. zer owkith BWlyficatddas khods SAK b Ahshbuilite MRAILANGE hyin kRgah kadh wWithés it. tisis nane,

and is al 3}9 Ogltqa%il?utesﬁnlywﬁerell e%ngdt either end with the role of the
correspon ng C BT AAONd i ndi cates an aggregation association

("is-part-of'), Natpebes @e die ézmiafam oh WaiclaguptregraeorrkenttiloThey hevidssmpérdbsedn | i ne.

A gener al {Zahik@Re topBbiRtdd ItRkRA bnd 1§ter§ct1)/e defvicll AWRPAS chsigPbd anrlllﬂecp}?agé ﬁ} ni ng
two classes, with an arrow (in the formof an_open. triang

general i 7 SHfaEE o)Ay fTibY t&&gﬁt’s‘é"ﬁtj’ie?&f‘%ﬁf" ag opling I@ésﬁ“%‘ﬁn Pfrff'fbpaﬁ’ilﬂihi’ B'}l'ée

di agr ams, pagayes@ipacss mikrhiodd plexS;stGhﬂl@ iby ¢ adude page ﬁhawmmmageme&nﬁlﬁbﬁ laeekiveuthd | ne in
all but th m h, attr.i butes
ol y wher A5 F Rl GAGKATORL Blle Afaladg e, botils shEmeB G e behchul g 20
net wor k i gempaisjop thew@ymﬁvmma@na hmﬁ@k& b denyt fialdy.ek nfmg‘te?llm%@arklegspwm i shed

I( nf or mat i Qith ARGadePEERAS LN (SR sMluRRSousiPcdpRitcR RGBS 1hS n@facSsyiérh. Nt €d page
or

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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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 sitply 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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wedges The fifteen 4-bit data symbols of each of the six codewords are allocated to the four concentric

mc—

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

gtid, as shown in Figure 4b.



17 and vari able data areas 18. The fixed target structures allow a sensing
devi ce such as the netpage pen to detect the tag and infer its

t hree-di nensional orientation relative to the sensor. The data areas
contain representations of the individual bits of the encoded tag data. To
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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
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



of the tag, so further targets are not required. Al though the tag may
contain an orientation feature to allow di sanbi guati on of the four

possi ble orientations of the tag relative to the sensor, it is also
possible to enbed orientation data in the tag data. For exanple, the four
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to the user interface element is identified. Locatton—mdtcatmg tags therefore trivially support the capture

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

An object-indicating (or function-indicating) tag contains a tag 1D 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 vser 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



The tag I D may have a structure which assists translation through the tag
map. It may, for exanple, encoded cartesian coordi nates or pol ar

coordi nates, depending on the surface type on which it appears. The tag ID
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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.



user to request further information or sone other action. Forms, in
addition to behaving like normal docunents, also contain input fields
which can be filled in by the user. They provide the systemwith a data
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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 latifude 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



any map application page, or may be printed on the base of the gl obe or on
a handy command card. Different command cards can be provided for users of
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i nformation for.coutfdp@g o own bBhans 509, and cities 511. Country

i nformation 507, cont a| ns the country nane, information, and the country
boundary 508. Regl oh |nr1‘ ormilfapon 509 contains the region name, information,
and regi on boundarabudOon ti@basg of thd glebemt i on 511 contains the city nane,

i nformation, | athdNigon@dthed RBSL HAEs snbP€in FiefEati on I nformation class
diagramis shown in Figure 9. As part of the map application the map

provi der H&RC B‘Ft{)‘vl 8% games. An exanple is a guessing ganme where one or
nmore players cafmhe' Riphgahap@or gtibt)esd de 0apasitrogphes S22t doeas SRl usdr idhta&ainthd Y.  The

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



GQuessing Gane class diagramis shown in Figure 11. Each gane has one or
nore players 517, each player 517 being a map user 501. A player 517 has
an alias name, a current score and a bank balance wth which to purchase
clues. Each gane 518 has a unique identifier, a start tine and a gane |evel
(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 destPA'HtS%n, a value (the price o buy the clue), and a status
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Area Maps

If the user selects a point on a map or globe and clicks the <Print Country Map> buiton, 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



measured. The user can search for a |ocation or geographical feature by
entering the search text in the search field on the Map Control page and
clicking the <Search> button 534. The search text is converted to text

usi ng handwiting recognition. A search results page 526 is printed listing
the feature name, country, latitude, and |longitude of all matches found by
the application, Optionally, the application allows the user to print a
map of th'é“ﬁd@sb?ﬁred area fromthe seardh results page. The map or globe is
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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.



the current map by circunscribing an area with the pen and clicking <Print
Area Map>. The application's nost detailed nmap of the circunscribed area
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map | ocations already contained in the list, and the object is re-witten
to the user's clipboard. If the user draws a path or circunscribes a region
on a map, 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 nmaking up the
path, specified in [atitude-longitude coordinates. The application also
recei ves netpage pen clicks or pen strokes fromthe page server in object-
relative Udtd®nates. A map is inplenelfted as a netpage drawing field, and
a positiop agigurned fromthe page server is relative to the top left
corner of the drawing field. The application translates each page
coordinate to a latitude-longitude coordinate pair using the rel evant nap
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rel evant fields that a nunber of other enbodiments, differing fromthose
speci fi cafPy*® Kd¥Pi%Bed, will also fall within the spirit and scope of the
present invention. Accordingly, it will be understood that the invention
is not in{ended,t peci fi nbodi nent s, described in the
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the conputer system being adapted to cause a printer in conmunication vmth
the conputer systemto print a map of a geographic area, the geographic
area incliudi ng Abeanmatr dygasiccodies tgelaigr lagliein tHe@@atdnais attidag omsyd the Rdibwiad Ng
coded datéteéd;gégf%ff)}ﬁﬁmgm@n identity of the map and of a plurality of
reference points of the na t he conputer system further being adapted to
receive i ﬁl cat$eH@aP&¥§tff‘émfeFBfrﬁea‘ée%ﬁﬂé‘Fﬁga device operated by a user when the
sensi ng dgyi ce dlt&smlﬂ&@e@vdpmcasa operative position relative to the map, the
i ndicatin )dat acan 159e sen tﬁ usi ing at | east some of the coded data, the

i ndi catin aa ° eng‘w%rd)entl'fy of the map and a position of the

dat a
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configureg)to |tglg,g;ab]{y36ﬂhgéeg%}}§hﬂ%mbndl cating data, at |east one geographic
| ocation. 2. A conpufer systemaccording to claim 1 wherein the sensing

devi ce i s(f)adapt‘ﬁﬁlml“{;’)“ o dhg Leoefaplc area;

(g} average rainfall for the geographic area;

(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 pags

including at least 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 location or geographic area;



novenent relative to the map using at | east sonme of the coded data; and
wherein the conputer systemis configured to identify, from said novenent,
a geographic region. 3. A conputer systemaccording to claiml 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)

di f f er ent NRA'1®WE of t he geographic are&®0 (e) topography of the geographic
area; (f)avegetati . I G : . erage rainfall for the
geogr aphi gjyar ea‘?ah%%hwg%gtggﬁg%??gg e?g{slréeg%%:cggag%%%&geogr aphic area; and
(i) popul & i on fBynethePrigeceprinhilisaice betveean degignamd gesmprbicdpcaiopst em according to
claim !l o) cl ai fudngltht frid@F topfiklaWedp BG: RogiibRic GRMAQinddABRIculrREleHPNOGeaat | east
one printed map control; wherein the conputer systemis configured to
perform aff® action associated with the map control when the map control is
desi gnat e by t fesings@rprioten toprint healedupsir prgled-demninge of dpartifule gengupldy argy St em
according to claim4 wherein the action is one of: (a) causing the printer
to print information about a designated country, region, city or other
geogr aphi & | ocaf iORPUSF SJEBGrapsiiede drimal; wigmrithsngds pérted ) besayidehep the
printer tearfikiofdgl@emap of a designated geographic area; (c) causing the
printer to print a distance between designated geographic |ocations; (d)
causing the printer to print a map of a geographic area adjoining a
particul ar geographic area; and (fl 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. :



