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SUMMARY OF INVENTION

25 It is an objective of the present invention to provide a new method and system for enabling route
planning.

The present invention provides, in a first aspect, a method of enabling a user to plan a route using a
computer system, the method including the steps of:

printing a map of a geographic area, the map including coded data indicative of an identity of the
30  map and of a plurality 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;

35 identifying, in the computer system and from the indicating data, at least one geographic location;
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receiving, in the conputer system indicating data froma sensing device
operated by the user, the indicating data regarding the identity of the
map and a Wo8131528n of the sensing device relative to thePQTdj0001288 sensi ng
devi ce, when placed in an operative position relative to the map, sensing
the indicating data using at |east soge of the coded data; 35 identifying,
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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:

25 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;
Figure 4a is a plan view showing a structure of a netpage tag;

30 Figure 4b is a plan view showing a relationship between a set of the tags shown in Figure 4a and a field of
view of a netpage sensing device in the form of a netpage pen;

Figure 5a is a plan view showing an alternative structure of a netpage tag;
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Figure 3 is a schematic view of a high-level structure of a printed netpage
and its online page description; Figure 4ais a plan view show ng a

struct ur ay@bi/Aaseet page tag;, 30 Figure 4b is a plan vi ewpshavhdidsd
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view of a netpage sensing device in the formof a netpage pen; Figure 5a is
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10 Figure 9 illustrates the map class diagrany TFigure 10 illustrates the

street CFigee7 b &Bnafid view ofdiseCof dskr ihtbrtddSPagAlya& clb@t b4t € pl anni ng cl ass
diagram Figure 12 illustrates the route feature class diagram Figure 13
i |1 ust r aFigue § Hustrates the covpsiplanpingluses elassidisgamam 15 Figure 14 illustrates the
routemgl ni;n user interface flow, Figure 15 illustrates the trip origin
page; ig'g'?'% Etrpteshgaep dastdiag e tri p destination page; Figure 17

illustra page; Figure 18 illustrates the route plan
page; angﬁ‘%{@?‘éﬁﬁﬁ‘%@ﬁﬁgﬁ ates the printer's high-speed serial

i nt er f ac Bighe! MBS heroRami@al liabasyst em and the netpage printer. WO

01/ 31520 PCT/ AU00/ 01288 -5 DETAI LED DESCRI PTI ON OF PREFERRED AND OTHER
ENVBODI VERES: 12ijiysteates thergjite fedtive class diagramademar k of Sil ver br ook Research Pty Ltd,

Australig. In the preferred enbodi nent, the invention is configured to work
with the BA‘{:}'@"”&EFWP‘R@H‘ class diagram;

15  Figure 14 illustrates the route planning user interface flow;
Figure 15 illustrates the trip origin page;
Figure 16 illustrates the trip destination page;
Figure 17 illustrates the preferences page;

Figure 18 illustrates the route plan page; and

20 Figure 19 illustrates the printer’s high-speed serial interface between the navigation system and the netpage
printer.
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system, allowing forms to be filled in. In other embodiments, signatures recorded on a netpage are
30 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 “clectronically”, 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
35 collection of tags 4 using invisible ink. The corresponding page description 5, stored on the netpage network,
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Netpage publication servers 14 on the netpage network are configured to deliver print-quality
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30  An asterisk (*) indicates a multiplicity of “many”, i.e. zero or more. Each association is optionally labelled

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
35 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
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netpage pen may, for example, illuminate an “active area” LED when in the zone of a hyperlink.

In a preferred embodiment, 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

35  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.
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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 Jeast equal to this
35 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
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a

two bits indicating which codeword it is. The latter approach has the advantage that if, say, the data content 6f
only one codeword is required, then at most two codewords need to be decoded to obtain the desired data.
This may be the case if the region ID is not expected to change within a stroke and is thus only decoded at the

35  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.
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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
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ROUTE PLANNING ViA INTERACTIVE PAPER

35 The netpage system provides a route planning application which allows a user to plan a route
between two locations. The user can specify a point of origin and a destination by pressing on a netpage street
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our co-filed application PCT/AU00/01276 (docket no. NPA053).

30 A location may be a netpage map point clicked on by the user. Alternatively it may be the location
of a person or business obtained by clicking on the <Location> button on an advertisement or business card.

A route planning provider 500 can have a number of detailed maps 502, each with a unique
identifier, a description, a scale, the latitude and longitude of the top left comner of the map, a horizontal and
vertical size, and a map image or other geographical map description. Each map has a number of map features

35  503. Each map feature 503 has a latitude and longitude, a name and a type. The Map class diagram is shown in
Figure 9.
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geogra{,)gi cal ma esc%j[gtl n. ,Ea%g mag has a nunber of map features 35 503.
Each map featur ' Pé{&ﬁ"a‘i“?‘t 2%, fPepegifthiopn QU determined by i Jour plsppiae The
Map cl ass agiisatiem he sysecstedipwtei 547 is Fpdgwip of awmieEcfmpnteSk#ments {1RMHach roile) segnie@iNe) WO
01/ 31520 FtesTd sBgake RIABR Start pdifk, od poatd,lr6ad Rbritaf) ifteheD folWieH B st fha BiSpofits dph@base

of streets 50 ch.with a.n . Fach street 505, conpri se many street
segnent s %“Z". gwgﬁ'rgﬁwnﬁ’gﬁﬁ%ﬁ'? IPRlP (Seggent 2 éfsr'@%/“? ﬁ%r‘fb“’ﬂrét%bn t Wo
i nt er sect i seEPs™s§¢. TheRoute Plan plass diagmnipshon isBigurids a one-way flag, to indicate
if thepgtreet segnent is one-way or two-way, and a type. The street type
may be hi ghway, tollway, suburban street, |lane etc. There nay be a 5

rel ati onship between two street segnents indicating that turning from one
street segioRf PlANREGSERINTERFRACEIOt  al | owed. A street segnent has a start
intersection and an end intersection. Each intersection 507 has a |ocation
specified as a |TREPserins obtinthe Rayg PlesnerOriginipege S0 fromta variety oflink insdpdimgn i s shown i n

Figure 10. A usgr 5Q1 can nlan nu r of trips with a route planning
provi der. The trip ?'ﬁ?%’raﬁ’d’?’f“gr?hgb@e"gggnpri ses a trip nunber, the date and

time the trip inforgehdfRk ¥@saith&dad, the origin and destination of the
10 trig, and trip preferences. The trip preferences conprise a nunber of
"avoi d25f eat ur e Th&BGtePintning use nteeface Mdw is shawnas LigdreRt Ur es 510, which are taken
i nto account when planning the suggested trip route. The Route Pl anning

Trip Origin

The Trip Origin page 520 is shown in Figure 15. The user can specify a point of origin for the trip
in one of several ways. The user can click on a point on a netpage map and then click the <Last Selected
Location> button 526 on the Trip Origin page 520. Printing maps and selecting geographic locations via

30  printed netpage maps is described in more detail in our co-filed application PCT/AU00/01276 (docket no.
NPAQ53). The user also can press the <Location> button on an advertisement or on someone’s business card

and then press the <Last Selected Location> button 526. This yields a potentially more accurate location than
one derived from a map. ’

The last user-selected location is retrieved from the user’s clipboard on the registration server,

RECTIFIED SHEET
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class diagramis shown in Figure 11. The route features 511 include scenic
roads 512, nountain roads 513, seasonal roads 514, interstate roads 515
and tol | waye/sk8 The route planning provider can suppopérRibizgsout e
features as well. The Route Feature class diagramis shown in Figure 12. 15
Each set of trip information 508 has_q‘s;suggested route 517 determ ned by
the route planning application. The suggested route 517 is made up of a
nunber ofglotGrsfaliBRkR: &18. Each route segnent 518 has a segment nunber
start point, end point, road nunber, distance (between the start and end
poi nts of the Ifbaibsersyeipreitrgin i theiv@krert logsion, aleterminedibysthe logationoof the Arinterut e
segment Gd8.1 wnidled GsePinflactl fhe Ger HRERK B LG HEm LEABRPRs sBA6. The Route Plan -
class diagramis shown In gure 13. 20 ROUTE PLANNI NG USER | NTERFACE The
user may obt ai Rukrhtiveionhd WerRhrospérey anclhér@bine of iigin ty Gty theplage name brakidtesofn | | Nk's
includgdng: _.th e o'l 'S .hel g . v S Own
bookns k bosotts B ipeiglel Dbt oBublS ool 3 p el IS DRI Bl B 00,
Trip Ori @iplaceppre fqihish therp o matphssp sexere) states, & HaRfOrigin Regegig s priptsd, givipga ik efy  can
speci fy anof@ethiled flice fiviegfonthd usdr tolsklect romk.p i N one of several ways. The user
can click on a point on a netpage nap and then click the <Last Sel ected
Locat i on but t offh&2€ cewslickirResqtFpm>ty yrigt ablagg Trip Osigin pagpp2Ont i ng maps and

sel ecting geographic |ocations via 30 printe et e s. L.s described in
more detail in ‘oGroeEe ?'?gf"éﬁcg?f‘f)’b#{‘f@ﬁeﬁﬁmﬂ@ff%ﬁ?&%&?ﬁ'ﬁ g %b.

NPA0O53). The user .al so can press the <Location> button on an adverti senent
or OMGORPHRstmaliory! Ness card and then press the <Last Selected Location
button 526. This yields a potentially nore accurate |ocation than one
derived from a Thepser copypedify 3 frip destipationdiy sligkiag on R0 PRAeiPage Pk 3nd Bgrdickingom t he
user's cluiedn@eseftcted Lotdfien>Tbatehn 84 theTripMRstingion page 522 Riigire|16| ThDusex dka cap pB&s the\\D

01/31520 i&l&dﬁ?u%gggglsadv' etient 63 | oR Qonhebi s badiess ard lahdPifien! prtSy thé Lilailselfcrea | T The

user's point o Igin s thelrr current |ocation, determ ned by the

d
| ocat i on Lefatiemiethisyi %W‘WW‘W‘@WTW@‘%&@FW@T?]‘P’& acting, the user
can Cgck the Ll %;.sgka%ﬁ{;aa&nis%ém&%z uséels bipHAR dn e kefistaiGh sek9& 11,020

speci anot her f)o! nt” o In by witi nget e place nane or address in 5
t he <ori (sipetheusesls glias ideptifiee 65 cki ng t he <Ot her Location button 528. If the

specified origip is. i guous uch.as.  .a. . 0 j e are
mat ches in sevé‘gﬁrl“a"ﬁqgg%sfman ﬁm:ﬁ’ %?tfg&sl"%luﬁl E%&%I%E%Wnﬁﬁg le{evi ng a
| i st of <destinatiohe fieliljapdrligking the <Qusprd-gcation> butiop: I ffigl detipation is prpbigypusppR s er
can cli Clas 552858 Gdmef6d ivlileh théde 496 halfhesan daveanstatel)ai QlariP Deginationmge525R Printedfetvingt he tri p
ori gi Bgi S, G NPSEN LIS L BunddR b hEd QRGeS 522 is printed, as shown in
Fi gur 80 16 B N B deaiamRE T AL T on

The user can click <Reset Form> to print a blank Trip Destination page 522.

When the trip destination is chosen the Preferences page 524 is printed, as shown in Figure 17.

Trip Preferences
The user can specify trip preferences on the Preferences page 524 (Figure 17). This page gives a
25 list of route features including tollways, mountain roads, scenic roads, seasonal roads, and interstate roads.
The user can specify a particular interstate road number. Optionally the route planning provider may include

more route features.

The user can chose to favor or avoid each route feature by marking the appropriate checkbox. The

user indicates no preference for a particular route feature by not marking either checkbox.
30 If no preferences are indicated, i.e. all the checkboxes are left blank, the quickest route is
suggested.

Optionally the provider can allow the user to specify “detour data™ (roads to exclude from the route

plan) and other route constraints or preferences.



The user can specify a trip destination by clicking on a point on a netpage
map and then clicking the <Last Sel ected Location button on the Trip
Desti nati 522 (Figure 16). The user also can pre ocati on>
button orﬁﬁﬂﬂgg@erti sement or on soneone's business cargég’%gﬁ‘{,%gﬂr? press the
<Last Selected Location. This yields a potentially nore accurate |ocation
than one derived froma map. 15 The I-d8t user-selected location is
retrieved from.he er. | . Yol ﬁ; abjon server 11, using
the user's ali élyshe?sgg%‘{llf‘?%%% en?%%l%nP?/rée{ey t _eg?{?té%r can speci fy anot her
destination by wkeh ink BgirddpRicRha@s Se AR BE usad ke S <Pk Roite> bufichS2d. TREouto N>
field, ar},g cli g%h{}%m@?ssﬁ%n@n i Loltéati on button. If the specified
dest i nat i‘Oft Pf&§ |gudus,°suc S a pl ace nanme for which there are natches
in several states, a Carify Destination page 523 is printed, giving 20 a
list of neguke Bl @i | ed pl ace nanes for the user to select from The user can
click <Reset Fornme> to _print _a blank Trip Destination page 522. Wien the
trip d8stinati ofpeReue Riawpage 35cFipyre 1R ligh the ipjufermativp givenshyihe yeregpd shows 8 hown i n
Fi gur e 17suggesled irdate/plag fo (e RipEhe Phpe listSthe tri oeiyins @ip déstinatidn wip digreé @ala@neesomn t he
Pref erences ] . . Thi I j f Lt e
o u%@@ﬁ%% ip et inld YosicuR B8 Gord ¥ Stte Begmnt ajg\%eﬁgmeg, thé b

features Inc S, nountai n roads, scenic Toa seasonal roads,
and interlgtfﬁf”éesﬁbg‘ﬁsm.““ﬁﬁ’é"eu%‘@?mﬂ%n specify a particular interstate road

nunmber. Optional,l he route planni. ovi der . Locl . r.out e
features. The 3@‘5%’%&’%”(’:Ot%s’@“?%%?v’%é“ﬁ%ﬁ“@%& h‘? goﬁltégﬁ?“é'g?{’f’ﬁ%m%y

mar ki 1§t Priionefy: the provider aay: iselede s¥isa funppgality ps informagion with teecroyeoplasy By gragple e f or a
parti cul agoms plahin@y hi®dsclitEselites iactivny dcl Wich@iay Be@hcotdipadlehante. 30 | f no
preferences are indicated, i.e. all the checkboxes are | eft blank, the

qui ckest rout e Priionallyheroure pigh cardipalydesdudrlisipet he provi der can allow the user to
specify "detour data" (roads to exclude fromthe route plan) and other
route congtrai 1/ 31520 PCT/ AU00/ 01288 -16 The user
can cli cki"gﬂgks’gelteﬂeg{?ﬁ@"te%'g{ﬁﬁ aP aegk Pref erences page 524. Wen the
desired preferencat minding systert afag te Iobuged wathih at hnitdidobilel di @ersdnhlanavigddant e ut t On

5209. e m“& B ; j ! qgﬂfgg i I 18, te Pl an
5 The-ﬁgoute ﬁgﬁ ‘%Z’g“etg @g‘g‘“?é%ﬂ?“eapf%) |s°tn?§t e%éﬁrg?'s%giﬁ %#ﬁl%ta%%nnelgfégen- by

t he user, shows a suggested route plan for the trip. The page lists

the trip origing.tri ' el T ' I . .t he
route segnent lehset“?a'#] %%@é’%&%_ﬁaﬁwﬁng@g?&? ?%gﬁ??g‘ﬁ@ﬁﬁgitngﬁq'g? fog{er?ltmﬁ’é’groute
segnent t PER|The pss@p Prepste & lggption ongy netpege SEretBap. Snpiest e <logrtipns tytopneEp e

di r ect i onsivertiséient dr oromednt’ Susiness cadde r out e segment i nfornmati on as determ ned
by the route planning application. 10 Optionally, the provider may include
ext ra ¥unct i onaFhetuser-geec Fqpdt §089 avit mpaR lacatien lishebiest op fthe Mser sbipbogrd andon e t he
rout e pl asrsm \priftdr's Qlipboad, WHQ MPlge irgRGatiorn$elvera This G De QtcessedVHy the vot pladding

encount er s’gmgn- route.

Navigation System with Netpage Network Connectivity

An automobile navigation system optionally contains a netpage printer, allowing the navigation
25 system to obtain information from the netpage system via the netpage printer. In addition to providing
connectivity to a netpage pen and to the netpage network, this allows the user to print more detailed maps, or

other information regarding local businesses etc.

The driver specifies a destination to the automobile navigation system’s route planner by pressing

on a Jocation on a netpage street map and then pressing the <destination> button on the navigation system. The

30 navigation system automatically programs the map location as the destination. The user also can press the
<location> button on an advertisement or on someone’s business card and then press the <destination> button

on the navigation system. This yields a potentially more accurate location than one derived from a map.

‘When the user presses on a location, the click is sent to the netpage printer, and then to the netpage



Optionally the route plan can include advertising. Autonobile Navigation
System Route Planner A route planning systemmay be | ocated within an

aut onobi | aygpiigsesonal navigation system 15 Alternati vgdyabdiRiZs®Ut ©

pl anning system nay be |ocated on the netpage system accessed via the

net page network. The netpage system provides a convenient way for a driver
to specify a location to a route planning system The user can press on a

| ocation pige @rveEhRiROEuad wiye The ERfed le'ancﬂrlQ&&e& b mpO6cafion R ubjed loh @2 wakPs AN
advertlse“poardor CJATal)s=Tols] e Srd busi ness c%ﬁd 20 The user-selected | ocation

Is stored™as aa“r‘rixaﬁm SRt Fi’b‘T ?n" ECTEON Pﬁe" user's clipboard and on the
current prlnterwﬁen%alea m@@&mmmﬂe&mﬁﬁu@wﬁm tonL}Etﬁncan be

accessed th out e nni n ation tem W age

Net wor k d’fﬁ’ﬁ" ?‘Fif’f Kﬁ“g’ﬁf"ﬁ?r%ﬁ" %”sh Nahf‘ '"§’y’s°ﬂ ﬂ'f’l"lﬁf&?"f‘?‘"& ains a
net pag® perintet- Ehe na‘esatlmsngl dpmthmw@ahqumls afiFheseforst canmptiick utsheaisen's Flipbaardnat i on
fromthe netpage systemvia the netpage printer. In addition to providing
connectivity toCommgssaybe W%Pﬁﬂg“f‘g‘ W*F@‘%‘éf“ﬂéfﬁé“?f&%?‘l@m’ﬁmg‘em%ﬁ\s t he
user to phighapeederia inbefacsi 2 ddwminBigyre I ot her | nformati on regardi ng | ocal
busi nesses etc. The driver specifies a destination to the autonobile

navi gation syst 8kpmstively feaapigaim festemiiio phn cenigin rynetoags pep interfoer (-0 RF ganswiverbt page
street maymdandpaidiRofkigGfteTg] (bit@o setiagetprift@hgird)) Pheltilifaton s@RmE theRattsgad i on

systeng T, 30,;daN a8 S EMAA LA ation
as thgbde%ﬁﬁa&'%'n ﬁigngrg%?x t'so @dgn rgé’s %i%‘%%%%?rﬁgvﬁ&%?% ct)ér%can
advert i sefknthisspentsio the mwgbmmwmz&m* and then .press the
<destination> button on the navigation system This yields a potentially

mor e accunahfmwéegmwm.bamemseﬂaaubn&ﬁbnhéam@ map. Wen the user presses
on a location, the click is sent to the netpage printer, and then to the

net page WO 0113ABmer WM@E%@SB for the Futomphide navigatiassysiem tq deptaiyis uetpagewmeny. The
sel ect ed in@Eds, ibarhoin&p@& aam ﬁ\ﬁrfa%e mmﬂemﬂlmné dySidm 1 RinRGded anhet m &er 'S

cli pbq%rd %‘dan%rﬁ.etl CioR b 5 t&ecfl@gi)ﬁ ro Onre%lowi;] e :Qum S&d Server.
i e docarion frfcrma B’e i Ort OB & e havi g4 |on stemthe
naV| gat i 0%‘%'9"5‘?“&‘???‘ infospatippaglating foaamap efickgan baTetrigverfromee Wlamaxs%ﬁa@bp%t obj ect’

on the printer' t he attached el e pri nt.er, The

navi gation syst r?lqa&g’g"sar?&[‘m nﬁéév?/??/\ﬂa(? pf’sﬁmm R &F e aﬁ‘a‘qlf'h RsPbrgreEs B hABE® | ook up
t he user ' is suficicpiiperaision in@@mmas:éww%ma}@ériwme%wcgmpﬂmsm emst30 and -
the net papR Wy dadin@iide Galdrmbtfon Wbodt :hmalpaﬂ' thd Rip 5 thahih@ kystsrd eMdnf&rQrohord actuittecr f aCe,
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a net page pen I'nt transcelve a ne

i nt er f ac etheyuyyal Wu?‘%%ﬁ&@%’“ﬁrﬁpﬁtp@%l%wp lmnwawrglaf?mm stored enthey t e f
then actssyasmn.a 10 net page device, nediati ng net page pen interaction with
t he net page systemetc. and having its own "printer" ID. In this scenario
t he user cannot obtain printed netpage output. Navigation System Wt hout

Net page Ndavigatign Systere Withoyta Route Planner
Some navigation systems do not provide automatic route generation, but instead allow the user to
25  select and record a route. This route information is stored on the navigation system and used to provide
directions to the user. In this case, a route plan can be generated by the forms-based netpage route planning
system, and then the route information downloaded to the navigation system.

Alternatively, the user can program an explicit route manually by specifying the start and end
point, and each intermediate point to the navigation system using the navigation system’s user interface.

30 Route Planning Method
The route plan can be determined in a number of ways. There are a variety of algorithms available.

‘When the route planning application plans the route, it views the database of street segments and
intersections as a graph, where each intersection is a vertex of the graph and each street segment is an edge. It



Anot her alternative configuration is for the autonobile navigation system
to contain a netpage pen interface, but no netpage network interface 751.
The rout thﬁ’#tﬁﬂ?i oNd systemis enbedded in t he navi gati onpc.%,ﬁuﬁyﬁi m and the
| ocation Information is stored locally (or on sone renov e nmedi um such as
CD-ROM). The required | ocation |nforp?é.|on relating to a map click can be
retrieved fromthe route planning system dat abase. The latitude and

1ongi t Udﬁsmgis ea%h BRPa 9&34: trdpREknfiid the [NGad GiStarREl S0k gills EﬁQfsJ» e skl GRGKo BRliRAGG tag 4.
There ficje cision in a netpage tag 4 :to represent a gl obal

| ocat i on ?f“afr?p‘ﬁ E‘{}P'ﬁ%?‘ “Better than 1 meter. The tag can include
information abgyb,d, Q?:#lééﬁérkeﬁ pth berlien M&samtmpmmgym@w&@h&t&mﬁ. a more
accurate 20 | ocatio romthe p03|t|on of the pen relative to the tag. Each
tag can ApEEMe |nd| catlve of a page position in the usual way, with the

systemp transl a n i.on na nf t|on

St or ed on t ne. TSySrEnaRe BT 8 afroliE, 1o Wy Dl QO

navi gat i &pd W@%‘“ﬁ@t“"ﬁ)ﬁ'w Tadhiggateohighvvpys hpve @ smallgrewsightalan %mb’eﬁb‘“ﬁnst ead
al | ow t heoreiample.t 0 25 sel ect and record a route. This route information is
stored on the navigation systemand used to provide directions to the
user. In this case, a route plan can be generated by the forns-based

net page ICQUQ‘-ES'E'Fanm ng system and then the route informati on downl oaded

to the navigat if Mﬁﬂﬂlﬁmﬁ&stb@e&.%b\é@mueérb&H%‘B&feﬁé%%&%ﬁm.ﬁBb&édO' icit
route nual I%‘wy speC| n the start and

i nt er HbdFRERES derpdive i“l?"‘{‘ Yo ftivghbespreteiated PPé‘f“ﬁgs"{"ﬁ‘b‘“ ﬁ'ﬁﬁl‘éﬂ‘f F"t’)dﬂ hetAst end s
user i nt oudbeod othé}OmR!dmeas,laif@mmslfmg thobet spepificallly deseribert, willplsa fall gvithin the spife ask N ned
in a numggpe &fmevm&t mIJaecrneA@&amay \ﬁam 8L ¥nd@btodd! hOfhb inlkNEonaY R ishded 10 beIEN t he

route plannping. a 1.on dat gbase of street
segnent s ?‘ g ?pg‘i’ééc B?dg'ﬁgt §°dg‘? §‘f) ﬁm“v\ﬁ%"?'gcag?fcﬂ‘\ﬁﬁ'l'dﬁ'ﬁ g?cg iEAPIE, vert ex
of the g rbagbs&mn@aemrsmme&he say 19Ethe inyention fs ol liraited byt the Afuchietl cBiNE.2 0 :

PCT/ 0/01288 -18 assigns each edge a weight, representing the road

di staffte. Weights can also .be set to take into consideration the user's
specified route preferences. It conputes the shortest path between two
vertices in the graph using a single-source shortest-path algorithm 5 The
route planning application can alternatively use travelling tine as the
edge weight in order to find the fastest route between two points. In this
case, highways have a snaller weight than suburban streets, for exanple.
CONCLUSI ON The present invention has been described with reference to a
preferred enbodi nent and nunber of 10 specific alternative enbodi nents.
However, it wll be appreciated by those skilled in the relevant fields
that a nunber of other enbodinents, differing fromthose specifically

described, will also fall within the spirit and scope of the present
i nvention. Accordingly, it will be understood that the invention is not
intended to be |limted to the specific enbodi ments described in the

present specification, including docunents incorporated



by cross-reference as appropriate. The scope of the invention is only
limted by the attached clains. 15 WO 01/31520 PCT/ AUOCO 01288 -19 CLAI M5
1. A metheb@faieeabl ing a user to plan a route using a GMdesH1288/St em the
met hod including the steps of: 5 printing a map of a geographic area, the
map including coded data indicative ofigan identity of the nap and of a
plurality of reference points of the map; receiving, in the conputer

system indicating data froma sensing device operated by the user, the

i ndicating data regarding the identichMé the map and a position of t he
sensing device relative to the map, the sensing device, when placed-in an
operative position relative to the map, sensing the indicating dat a usi ng
at 10 |epst SOMaotQﬁ?}&gd%Qq,?aﬁm&%t b § Ydrfpher shefben! A€ metfARAuRE g St e
and fronithe |nd|cat|ng a, at |east one geographic ocation

pl anni ng fReott out e, |n t he conputer system u5|ng the at | east one

geogr aghi c Iocation te O XS] te s rt| a route
way - p0|Bnt andp er ro a(fgg'ﬁ na mem?sncEﬂn °qg'ii§?nlu OftllncI udi ng
t he furtWﬂﬂﬁppmllwfmwlam%%veri ng at Ieast part of the

geogr aphi c area cover the roy stem for enabl{ng a user to
plan a route, {TFRIVIEE ‘gir?i{'ﬂ‘tﬁ’ ﬁyaie?idndlci'ﬂ'gga %?"“sé{’ d@’&@?‘ﬁﬁm’h"ﬁ?‘gg he map
i ncl udi ngm@@msdiamssadmm identity ofetherrhap andl & nositionof he sgfising Hevicerpgjativetarkhe mdp, the

pluralit YSeﬂ:fng aatce r“macahcm i dperfitfve pd3mon elRtive & R thaP!seising BE indiéatingldald Gsidghe MELD,
|nclqun g g on demand; and a conputer systemfor receiving

i ndi catin ronta sensi ng deV|ce operated by the user, the indicating
data regar dl ng iaehﬁy,hgiﬁ.rmacwpuat sybebH and BiBm 3 GhdRati V\ﬁ&at s:cmaste.tegta&ﬂpmaahdag devi ce
relative %@ the map, the 25 sensing device, en placed in an operative
position |l ative to the map, sensing the indicating data using at | east

sore of the COdpmlctousGh bRy bk 18 Sk S SicTRRoh BUNES ohd

| east .one ~geographic location, and

i dentify, omt he |nd|cat|
to plan tﬁé&VﬂﬁtE“ﬂé “yﬁggﬁmﬁwgdﬁﬁﬂﬂ?aphic location as at | east
one offj5 the route starting poi nt, an route way-point, and the route
destination. 30 I 11Il hull TELjE 1EEEE 1 1111 This Sheet Has Been
Repl aced 41111 Trthe inbthdd\df kikilnl 1 thdidding khe lfurther step of printing a map covering at least part of the

geographic area covered by the route.

3. A system for enabling a user to plan a route, the system including:

20 a map of a geographic area, 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
25 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, at least one
geographic location, and to plan the route using the at least one geographic location as at least one of: the
route starting point, an route way-point, and the route destination.
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