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In any case the navigation system typically assists the driver in following the route by displaying local
mapping data keyed to the car’s current location and issuing directions to the driver to follow the route. It

may also utilize synthesized spoken instructions.

Route planning systems suffer from a number of problems. Route planning is often not
integrated with an antomobile navigation system where it is needed, requiring manual and laborious entry
of way-points. Where it is integrated, the limited size and resolution of navigation system screens make

the eniry of locations awkward.

SUMMARY OF INVENTION
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 cormputer 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 map and of a plurality of reference points of the map;



The present invention provides, in a first aspect, a nmethod of enabling a
user to plan a route using a conputer system the nethod including the
steps of printing a map of a geographic area, the map including coded data
indicative of an identity of the map and of a plurality of reference

poi nts of the map; N PA147-S G 3 receiving, in the conputer system

i ndi cating froma sensing device operated by the user, the indicating
dat a regarél ng the identity of the map and a position of the sensing device
rel ative to therecdimyg, inthieeosmrs sysgm delidate, damherﬂapdnamdwberbpaﬁtecbq@eneaisérve
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rout e desti nat i @entifitiag, Aanbd foaputarSyaai andt fiven the \nelivhting Rlata| 8 Geafarody pdexaphie et hod
of enablipg. & 4aer to plan a route using a conputer system the nethod
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least one of: the route starting point, a route way-point, and the route destination.

The coded data may also be indicative of a scale of the map.

The reference points may be arranged in a regular pattern or may be arranged stochastically,

The coded data may encode at least one set of longitude and latitude values.
Preferably, the method includes the further step of printing a map covering at least part of the

geographic area covered by the route.

The present invention provides, in a third aspect, a system for enabling a user to plan a route,

the system including:

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,



and of a plurality of reference points of the map; a printer for printing
the map, including the coded data, on demand; and a conputer systemfor
receiving indicating data froma sensing device operated by the user,
NPA147-SG 4 the indicating data regarding the identity of the map and a
position of the sensing device relative to the map, the sensing device,
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net page pen, 5 nter eppage server, and a net page

application server

Accordingly, the present invention provides a method and system which utilizes one or more
forms capable of interacting with a computer system. Whilst the novel method and system of the present
invention may be used in conjunction with a single computer system, in a particularly preferred form it is

designed to operate over a computer network, such as the Internet.

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;

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



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 show ng a
structure of a netpage tag; NPAlL 47-SG 5 Figure 4b is a plan view showi ng a
rel ati onship between a set of the tags shown in Figure 4a and a field of
view of a netpage sensing device in the formof a netpage pen; Figure 5a is
a plan vigw,shewi ng an alternative str#\gture of a netpage tag; Figure 5b is
a plan view showing a relationship between a set of the tags shown in
Fi gur e SaFigunchbas f plaalvikwehowingiaeslatiofiship beretep a g ofgnas Sigwal &\Figoe 4h mdtalfeldbor m of a
net page PgN; orELdihSserth 'd@vi&hﬂh@ﬂ@m%f@‘ﬁét&a??ﬂ@nng an arrangenent of nine of the
e

tags shown 1 n Figure 5a where targets a shared bet ween adj acent tags;

Fi gure 50pijuse A idd g vitlvENwRBONhIRGadB Sk e 8F d RBYING, and rotation of the
synbol s of the four codewords of the tag shown in Figure 5a; Figure 6 is a
schemat i CFigtirel/ i plad vR@tshd®ingld S@4tiohship G&thaf € sk bam 140 HITBAlFiduec B Sd a fiElligHIre 7 1S
a schemat\i,ic af.'aeé/v ogse%.s%gvicgt Hser ifn'g1 rface page |ayout el enent icons;
Figure 8 ' USLTares eroutep aonﬁlﬁpgageu%%’r cl ass diagram Figure 9
illustrat i Fi ' ; reet class
di agram @6%1#28 %ﬁvﬁﬁgﬁ%ﬁgg&% e e?tgtfgggoglt%gaﬁ% %lé‘%il%g%grggal &é%%a{%‘%m lgure 12
i |1 ust r atB¥ethsRvesnadivesnftegst ure cl ass diagram Figure 13 illustrates the
route pl class diagram Figure 14 illustrates the route planning user

i nterface % ,lsaﬁlia’b%%s gmgﬁ‘ﬂf‘éetﬂf"’é’tnéé““[rﬂté“‘i“r‘}lf B Sribglh ff hafee cofswgids of 16

i | I ustr atthstag shewrtin Figurel&st i nati on page; Figure 17 illustrates the
preferences page; Figure 18 illustrates the route plan page; and Figure 19
i || ust r atigyrediea yshimatieyievsot b pay pf-usqy énteeffaco dlow docuinent mersace bet ween t he

navi gation system and the netpage printer. NPA147-SG 6 DETAI LED

DESCRI PTIHSNCHs PREMEHRETY ARES RiERAEre TNt demigt isonsivenj et TM i s a
trademark.of Sjlverhdrook Research Ptié1 Ltd, Australia. In the preferred
embodi mente  HES I HT S SP P BHAPEIPEE™ 0 work with the netpage networ ked

conput er By stam, &es%m&xﬁs%@%i ch is given below and a detail ed

description of rchis grven 1 our
Figure 10 illustrates the street class diagram;

Figure 11 illustrates the route planning class diagram;
Figure 12 illustrates the route feature class diagram;
Figure 13 illustrates the route plan class diagram;

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

Figure 19 illustrates the printer’s high-speed serial interface between the navigation system and the

netpage printer.



earlier applications, including in particular applications PCT/ AUO0/ 00569
(docket no. NPTO002), PCT/AUOO 00565 (docket no. NPS001), PCT/ AU0O/ 00561
(docket no. NPP003), PCT/AUOO/ 00519 (docket no. NPA002) and PCT/ AUOO/ 00578
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1, a printed netpage .1 can represent a jnteractive formwhich can be
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substantially invisible to the unaided human eyve. The ink, however, and thereby the coded data, can be

sensed by an optically imaging pen and transmitted to the netpage system.

In the preferred form, active buttons and hyperlinks on each page can be clicked with the pen
to request information from the network or to signal preferences to a network server. In one embodiment,
text written by hand on a netpage is automatically recognized and converted to computer text in the
netpage system, allowing forms to be filled in. In other embodiments, signatures recorded on a netpage

are automatically verified, allowing e-commerce transactions to be securely authorized.

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

between the pen and the netpage system. The example shows a “Request” form containing name and



stored on the netpage network, describes the individual elenents of the
netpage. In particular it describes the type and spatial extent (zone) of
each interactive elenment (i.e. text field or button in the exanple), to

al l ow the netpage systemto «correctly interpret input via the netpage. The
submt button 6, for exanple, has a zone 7 which corresponds to the
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pen 101 interacts with the coded data on a printed netpage 1 and
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exanpl e gg.described in our earlier application PCT/AUOCO 00578 (docket no.
1J52). In t’Whe preferred formof this technology, relatively high-speed and
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net page publication has the physical characteristics of

preferred form
a tradi tluﬁﬁléﬁessﬁ%ﬁ%%ﬁﬁﬂﬁé“mﬁﬁweﬁ‘ﬁdnﬁn set of letter-size glossy pages
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and confortabl e
1 and communicates, via a short-range radio link 9, the interaction to a netpage printer. The printer 601

sends the interaction to the relevant netpage page server 10 for interpretation. In appropriate
circumstances, the page server sends a corresponding message to application computer software running
on a netpage application server 13. The application server may in turn send a response which is printed

on the originating printer,

The netpage system is made considerably more convenient in the preferred embodiment by
being used in conjunction with high-speed microelectromechanical system (MEMS) based inkjet
(Memjet™) printers, for example as described in our earlier application PCT/AU00/00578 (docket no.
1152). In the preferred form of this tedhnology, relatively high-speed and high-quality printing is made
more affordable to consumers. In its preferred form, a netpage publication has the physical characteristics
of a traditional newsmagazine, such as a set of letter-size glossy pages printed in full color on both sides,

bound together for easy navigation and comfortable handling.



The netpage printer exploits the growing availability of broadband I nternet
access. The netpage printer can also operate with slower connections, but
with longer delivery times and |ower imge quality. The net page system can
al so be enabl ed using existing consuner inkjet and | aser printers,
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periodical s such as the norning newspaper use ervention, it
can be cc?ﬁﬁﬂpbﬁri‘élfefﬁ@ver to deliver unsolicited junk mail. Inits preferred
form it only delivers periodicals fromsubscrihed or otherw se authorized
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I'S delivers periodicals from subscribed or otherwise authorized sources. In this respect, the netpage printer
is unlike a fax machine or e-mail account which is visible to any junk mailer who knows the telephone

number or e-mail address.

Each object model in the system is described using a Unified Modeling Language (UML)
class diagram. A class diagram consists of a set of object classes connected by relationships, and two
kinds of relationships are of interest here; associations and generalizations. An association represents
some kind of relationship between objects, i.e. between instances of classes. A generalization relates
actual classes, and can be understood in the following way: if a class is thought of as the set of all objects
of that class, and class A is a generalization of class B, then B is simply a subset of A. Each class is
drawn as a rectangle labelled with the name of the class. Tt contains a list of the attributes of the class,

separated from the name by a horizontal line, and a list of the operations of the class, separated from the



drawn as a rectangle |labelled with the nane of the class. It contains a
list of the attributes of the class, separated fromthe nane by a
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A tag is sensed by an area image sensor in the netpage pen, and the tag data is transmitted to
the netpage system via the nearest netpage printer. The pen is wireless and communicates with the
netpage printer via a short-range radio link. Tags are sufficiently small and densely arranged that the pen
can reliably image at least one tag even on a single click on the page. It is important that the pen
recognize the page ID and position on every interaction with the page, since the interaction is stateless.

Tags are error-correctably encoded to make them partially tolerant to surface damage.

The netpage page server maintains a unique page instance for each printed netpage, allowing
it to maintain a distinct set of user-supplied values for input fields in the page description for each printed

netpage.



recogni ze the page I D and position on every interaction with the page,
since the interaction is stateless. Tags are error-correctably encoded to
make them partially tolerant to surface danage. The netpage page server

mai ntai ns a uni que page instance for each printed netpage, allowing it to
mai ntain a distinct set of user-supplied values for input fields in the
page desclf]pl \pLisgn for each printed net page. NPA147- SG 10 The rel ationship
bet ween the page description, the pagé i nstance, and the printed netpage is
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into the

nEl%&r IoBlag 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,
for example to define the x and y coordinates of the tag. A 90-bit region ID allows 2°° (~10% or a
thousand trillion trillion) different regions to be uniquely identified. Tags may also contain type
information, and a region may be tagged with a mixture of tag types. For example, a region may be
tagged with one set of tags encoding x coordinates and another set, interleaved with the first, encoding y

coordinates.

In one embodiment, 120 bits of tag data are redundantly encoded using a (15, 5) Reed-
Solomen code. This yields 360 encoded bits consisting of 6 codewords of 15 4-bit symbols each. The

(15, 5) code allows up to 5 symbol errors to be corrected per codeword, i.e. it is tolerant of a symbol




for exanple to define the x and y coordinates of the tag. A 90-bit region
ID allows 29 (_-1027 or a thousand trillion trillion) different regions to
be uniquely identified. Tags nay al so contain type information, and a
region may be tagged with a m xture of tag types. For exanple, a region may
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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.

The tag structure just described is designed to allow both regular tilings of planar surfaces and
irregular tilings of non-planar surfaces. Regular tilings are not, in general, possible on non-planar
surfaces. In the more vsual case of planar surfaces where regular tilings of tags are possible, i.e. surfaces
such as sheets of paper and the like, more efficient tag structures can be used which exploit the regular

nature of the tiling.

An alternative tag structure more suited to a regular tiling is shown in Figure 5a. The tag 4 is
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It is possible to dispense with perspective targets aliogether 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 comected during data sampling. To allow tag boundaries to be
detected, each tag data must contain a marker pattern, and these must be redundantly encoded to allow
reliable detection. The overhead of such marker patterns is similar to the overhead of explicit perspective
targets. One such scheme uses dots positioned a various points relative to grid vertices to represent
different glyphs and hence different multi-bit values (see Anoto Technology Description, Anoto April
2000).
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uses "location-indicatin
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
application PCT/AUQ0/00565 {docket no. NPS001).

With either tagging scheme, the tags function in cooperation with associated visual elements

on the netpage as user interactive elements in that a user can interact with the printed page using an




di scussed. An alternative coding schene uses "object-indicating" (or
"function-indicating") tags. A location-indicating tag contains a 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.

ROUTE PLANNING V1A INTERACTIVE PAPER

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 map or by pressing the <Location> button on an advertisement or on someone’s business card. The
netpage route planning application can assume that the starting location is the location of the netpage

printer through which the user is interacting, but allows the user to explicitly specify a different starting



data input mechanism It is also useful to distinguish between docunents
whi ch contain generic information and docunents which contain information
specific to a particular interaction between the wuser and an application.
Generi c docunents nmay be pre-printed publications such as nagazi nes sold at
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When a geographically-oriented netpage application determines that a user has selected a
geographic location, it stores the selected location (or area) on the clipboard of both the user and the
printer through which the user is interacting. This is then available for retrieval by other geographically-
oriented applications, including the netpage route planning application. Further details of the clipboard
are described in our co-filed application PCT/AU00/01276 (docket no. NPA0S3).

- 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 Jongitude of the top left corner of the map, a horizontal



potentially nore accurate | ocation than one derived froma map. The present
application is described in terns of an autonobile navigation system but
applies equally to any portabl e navigation system ROUTE PLANNI NG OBJECT
MODEL The Route Pl anni ng object nodel revolves around maps and trip
information. A route planning pr ovi der 500 has a unique identifier 803 and
name. A route . planning provider 500 has a nunber of route planning users
501. Each route pl anni ng user 501 has '8n alias identifier 65 uni gque within
t he scopeandfertidasize Cidd £ml iy ioN@hep sNhEb@ L mafraabripti @l E&h ah@h@h AghbetSB map 01
represent t I n r 800 e_provi age user
800, on t aet&?)sfﬁg ; Hm fegar?g@ggas aqﬁ%ulﬁi 2 {On tF‘]‘lﬂeha ll)Hiljnéeea“ g(f? eAFhe%‘P ‘%ﬁsnber of
provi dersd‘@%llsshh@lﬂ&gt“éS’Pl anni ng User cI ass diagramis shown in Figure 8.
The net page registration server 11 nmaintains a "clipboard" for each netpage
user 800 and f of* EREIPRREPIEEE BT haspptatgerrof S‘SEPGEPP?)BWHW}SIHW Ees s#eest andar d

mechani sniok afay mn&m{ny Gtadel BFmdn® 564) ars&eed aagaent \wet B pan@taneLet a;a@ﬁg &aiehlp n,
w t hout t he ot he

ns. needi
Wien a geogru%leﬁ efu@a %O;C%r | grr?ft SN ttgag haeS aa‘m"’vlaca ﬁnd(é)fétteéptﬁ% sr'irget s?gﬁ‘ﬁ?“ user
has sel ecitetanor tgeweh amshi ord Sesatreat n'pe inpy @taolnéwam trélwaye bubabadstbaydakeieon (or
area) on 3R nkl bPPRRGRS bhRE b fa@eeuségnlien@ AdichAS thatdichild £8m &R %%gM£ ch the

user is |nteract|nq This is then available for retrieval by other

geogr aphi ‘4P o é‘H?"E?ﬂ ApPrd ST IEs 2iSHE IRiEFeREpn A ahé?%&&é““r“&‘btl;éd’pl anni ng
appl i cat iiowrseckanrSONBas adebdtiah kgcitdd ab hRtindd jpbbadidde. BesreedaE @4 is Bhodt kn
co-filed )l fpcation PCT/ AUCO 01276 (docket no. NPAO53). A location nay be
a netpage map point clicked on by the user. Alternatively it may be the

| ocation of a pﬁh@@@opaanpﬁmmr oA ned rhxe Qe bRGaQ@ ek BG imbRGALd on>
button on L@ adverti senment qQr . busi ness card.. A route planning provider 500

can have 38 fORBEF brPqwmken &Y 498 7od g9 ool Hofggmationawas fise the qesit pid er, a
descri pt i dnipatian stthd @ip, dndh @iplpeeifdrdnted €Tha R drabiaghicds woteprind a fuidertod pavbi@f fearer ner  of

the map, o gﬁh @ﬁ“fa%@’A aMe%Ol&lc%ég %@1{ &to%%oun?w enallgr%n?n% th%fs&g%gstedtrf ge or

ot her geogr escription as a n Peat ur es
503. Eac Homﬂh«r B%wlmasla%d@gramll%thp%@@lgawdl | ”Bnqufe\?élresa?lhmdﬂmq@uca t ype.

The Map C‘rl)a'ﬂ§512 Ab @R ds 318 RQWRal rBadE'SWEt@ers%tte Pads B4 ﬁldnbmpsl 576l Bk Qkeder 500
has a dat base of streets 5 Each street 505 may

conprise & RIPYEL T SPgRE eérqé'figeamﬁs &t \“’é ?he%btﬁﬁ??f“‘%%s fiagrags gh OBF“’a street
runni ng Détuwwdén two intersections 507. Each street segnent 506 has a
one-way flag, to indicate if the street segnent is one-way or two-way, and
a type. The st riash set gfyep mfppmasien Z08thaghsegested roltd fldydetermiflgd bhtharogte pwting | ane

etc. ThepgickRY. TR sgds®d Bl 9175 R RS LANERAL: Voo {eBifidnts SBHRRA LSl sBlefat | Ng

that tur n, ng fromone street segnent
as a segment number, start point, ed point, road number, distance (between the start and end points

of the route segment), travel time, and a description. A route segment 518 is made up of one or more

street segments 306, The Route Plan class diagram is shown in Figure 13,

ROUTE PLANNING USER INTERFACE

The user may obtain the Route Planner Origin page 520 from a variety of links including:
. the netpage printer’s help menu 46
. the netpage user’s own bookmark

The Route Planning user interface flow is shown in Figure 14.

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



to another is not allowed. A street segnent has a start intersection and an
end intersection. Each intersection 507 has a |ocation specified as a

| atitude and | ongitude. The Street class diagramis shown in Figure 10. A
user 501 can plan a nunber of trips with a route planning provider. The
trip information 508 conprises a trip nunber, the date and time the trip

i nformatign M%ﬁ entered, the origin and destination of the trip, and trip
pr ef er ences. e trip preferences co fise a nunber of "avoid" features

509 and aSehutabBocatiin> "bitam oL of enatTulip emgaj;ﬁge aatni Rﬂﬂtu&l‘lﬁﬁpﬁ aﬂ(ﬂale(ttmg @eo@ﬁﬁﬁku nt when
plannlng ut.e Route Pl.anni n amis

l&_%!lﬁon% u@%eﬁi&%ﬁ Jeﬁ)!a%t g&g }s des ﬂ I nCIJeta il n g.lr coarﬁesd a%??gag

shown in ure eatures ude Scenic
mount ai n 3@3‘2@@0@1@6 Eedigotva NPREEUs TIB 1 wser plppt eanspress ethy Gh@stm@iﬁ’umndont ol | way's

? ﬁG RThte Jd%#ﬁs@xnenpblac:ilrkblﬂa)n@§ %h@@ﬁar&ﬁ{c‘l 1 PR the eia&egelestmcgat{oﬁtaw&%@@fsats wel | .
e Rou e rec i S shown in u . Each set o rip
|nfornatﬁgﬁ”§%§ Hﬁ?maﬁgﬁﬁﬁﬁgT g&?%ﬁﬂﬁngffmaﬁégéﬁ?ﬁﬁh by the route planning
oD cet o TREHARELER UG S IRE R Sl B MURRSEBlalNe,

end p0|nﬂmmséaéwhuﬁﬁeﬁmﬂ@WQ&ance (between the start and end points of t he
route segnment), travel tine, and a description. A route segnent 518 is nade
up of one or noF@m“§FF€@F°§@&ﬁ€ﬂ@@fﬁwﬁmk?ﬁ@“ﬁﬁﬁ@@“ﬁphﬁeE¥%@%d@@&§ﬂ&hl|s
shown i n thiogghr@icH e uRGk HhiteraBisANN MNScAdSER theNTRIRnACKatibhetwses27may obt ai n t he
Route Pl anner Origin page 520 froma variety of |inks including: t he

net page pri nt er Aicn@tely thesme caGpectthaothetppagd otigely wwitioguhe Hae kiagrok adifkss Rout e

Pl anni ng iH§ekod Ogﬂwefdaa%@ cﬁcmM §oﬁé}<i\éﬁu$ﬂ3 bE&oq%se Tyl spJIﬂePO@H il m& Tf Ip
Origin page 5 i's shown in Figure 15, The user can speci 5

origin f o*PChtaﬁépla‘fertia'ﬁe fOﬁWBFFeth?S? arg pgteheg ju seoﬁsabstaterweclarsfépns}wge P?tldkprelf?da p0| nt
on a net paGe aledf Atkd dédiedplek hales fone sdeas beldAEA 7- SG 17 Sel ected Location>
button 526 on the Trip Oigin page 520. Printing naps and sel ecting

geogr aphi c | ocEiteivgmsanglick <Besetfose: tnedrpabjenkiTeip Origis pe$20r i bed i n nore det ai
in our co-filed application PCT/AU00/01276 (docket no. NPA053). The user

al so can press Vhe thq o atiginisshasen theoFrinoPestimtionzpdgeai?? fisswsiehtos downin Rgorreone' s
busi ness jgard and then press the <Last Sel ected Location> button 526. This
yields a potentially nore accurate |ocation than one derived froma nap.
The | ast user-selected location is retrieved fromthe user's clipboard on

t he regi§hmah$ﬁnmkmrver, using the user's alias identifier 65. If the
user's point of _origin is _their current |ocation, determ ned by the

| ocation of the l'BrLiS?ZitC@}. specify a trip destination by clicking on a point on a netpage map and then

clicking the <Last Selected Location> button on the Trip Destination page 522 (Figure 16). The user also

can press the <Location> button on an advertisement or on someone’s business card and then press the

<Last Selected Location™, 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

11, using the user’s alias identifier 65,

Alternatively the user can specify another destination by writing the place name or address in
the <destination> field, and clicking the <Other Location> button. If the specified destination is
ambiguous, such as a place name for which there are matches in several states, a Clarify Destination page

523 is printed, giving a list of more detailed place names for the user to select from.
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.




t hrough which the user is interacting, the user can click the <Current
Location> button 527. Alternatively the user can specify another point of
origin by witing the place nane or address in the <origin> field, and
clicking the <O her Location> button 528. If the specified originis
anbi guous, such as a place nane for which there are matches in severa
states,améaﬁghfy Oigin page 521 is géinted, giving a list of nore
detail ed place nanmes for the user to | ect from The user can click <Reset
Forme t o Toip Prefeperigeaink Trip Origin page 520. When the trip origin is chosen
the Trip Destination page 522 is_printed, as shown in Figure 16. Trip
Desti nati on The [HfsBr @hPeefdep pisferenges pp thy deofsransts ipags BY g kD-nisdnesa poi nt
on a net page art@pofande tthers iwhiiak itdigats haomtamsbadSedcatd pals| @6oid ez, e t on on
tne Irip sk Rab) Ok RAE, 384y GPLUL iklha. dREMIBSET ofoRfy mé AL, L e
<Locati on> button on an advertisenent ~of on Soneone’ s business rcard and
t hen pressovidsemaydichids meefouigfaagre.ocat i on>. This yields a potentially nore
accurate location than one derived froma map. The |ast user-sel ected
|l ocation is ret FFa¥EG oPshioiar Jeuid ks eue By Brkiphige agPateatken ser ver
11, usi NQrhkber ddiekes So @bibradme foll € pertichlin@but®Baturdbit Rf Bakihy@hef chebi@otiSEr can
speci fy another destination by witing the place nanme or address in the
<desti nati on> fIfab grefezancks efei indidatd) ithd! ttHaekboxeoora ldftarimmk, bhet quivkest fofite ishe
speci fi ed,degdql nation is anbiguous, such as a place nane for which there
are matches in several states, a Carify Destination page 523 is printed,
giving a |ist obptwedie idploRidtReh MbA e nRAGBScEyOUetbld BathtIREdskPexSIBd Gk thd OM  The
user can click ége et Fornme Ioﬂprint a blank Trip Destination page 522.
When t he PHT B U EYOMRAPH DR &S FPELAEHe Pref erences page 524 is printed, as
shown in Figure s i.p. E nces 18 The user can specif

9 TI;]eLSer tb% é: r<g%§ Fo;ll-ll;‘) & plﬁft gf)lgr&%ﬁe?e(ﬁea Bagg Q€47 P y

trip preferences on erences’ page r ). This page gives

a list of routewh&ahddefitd bldfeleldl NOinbiRhddMRYRer HRRVAL 3b15h KRARI BurroR §BM T 0adS,
seasonal roads, and _interstate roads. The user can specify a particul ar

i nt er st at®YF ERHPRENDATPIED R BAY P JiRRS r out e pl anning provider may incl ude
nore route features. The user can chose to favor or avoid each route
feature q¥n£§5éhng t he appropriate checkbox. The user indicates no
preference for a particular route feature by not marking either checkbox.

I f no pref er ences rate Planflige Sd5&Eiguré 18 listdthd wip REorBARE KROHP Tre B4R ahBhdwshl ank,
the quic I%%g%%steﬁ?‘tl)'lu eeplalmsforstHgtgg.sIthee gége lists the trip origin, trip destination, trip distance (calculated
from the route segment distances), the trip travel time (calculated from the route segment travel times),

the route preferences, and the route plan (i.c. directions).

The route plan is the route segment information as determined by the route planning
application. Optionally, the provider may include extra functionality or information with the route plan.

For exarnple the route plan may also include services, attractions etc. which may be encountered en-route.

Opticnally the route plan can include advertising.

Automobile Navigation System Route Planner

A route planning system may be located within an automobile or personal navigation system,
Alternatively the route planning system may be located on the netpage system, accessed via the netpage

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 location on a netpage street map, or press the <location> button

on an advertisement or on someone’s business card.

The user-selected location is stored as a map location list object on the user’s clipboard and




Optionally the provider can allow the user to specify "detour data" (roads
to exclude fromthe route plan) and other route constraints or
preferences. The user can click <Reset Fornk to print a blank Preferences
page 524. \When the desired preferences are indicated the user clicks the
<Pl an Route> button 529. The Route Plan page 525 is printed, as shown in
Figure 184,Rout.e Pl an The Route Pl an ggge 525 (Figure 18) lists the trip

i nformation given by the user, and sh a suggested route plan for the
trip. Theonphgeukitgtigertshpdipiornd ponor hepiage, redistiaiondesdri Tia dadhe adcdsbe belitltraunc e

(cal cul at g]nmégyggglt he route segnent distances), the trip travel tine
(calculated fromthe route segnent travel tinmes), the route preferences,
and the route plan (i.e. directions). The route plan is the route segnent
i nf or mat | avigtiod ByStemivieNdyade Ntk OicRnRb&RIy Ny  appl i cation. Optionally,
the provider may 1nclude extra functionality or information with the route
pl an. For exanphevichebik oygvigation ystamayrtivhally dopfeihy denctpegeypriges,, alawing bt | ons
etc. Whi Glavighyn BeteB REQHM RIS EdPME RotpabPlybi@Ndh k¥ ntie pAM: Sin B4R GAN
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pl anni ng B HES Vvt dERtsE g° ¢ BPEURDHEDMIBYs BerEOR RN gat i on
system daatleimead pnodieyinfolr@tionoedasling ladl busingssasyeset em nay be | ocated on the

net page system accessed via the netpage network. The net page system
provi des a convEri &iver spepjfics @ destinatipri (pethe putonspbibeciiafvigatian st atsi rowe pleuner Fyout e

pl anni Ng H&SILHM a TRBiH Bl £ LIRS SInBMud el GREIR MO RicRindRELP BGEn ShIRet Map,
or press the <locatign> hutton on an adverti senent or on soneone's

busi ness BHFY" FREDUTE 2B UCTEY PegtisalnPiogramy B wap eation she Jegingioron | st
obj ect orilkt leger alsean prees| thepoatior> mebn NPA add drti®Smént dOorDddmbdAE’s st Rird pid Nt er' s
cli pboar d, anbeshn regist [ - Al n be.accessed t he
route pl aer?%?eﬁg systfgdrgh@mNg)\g)'{m%zf'%1 iq%nn%%%azl?%%lﬁ%\?tﬁ@hﬁ?%a é’gﬂféa? Or K a&é’ﬁagyecti vity
An aut ondfirie dxaoregatived Ao y®eRem opt i onal |y contains a netpage printer,

al l owi ng the n%i tion s%stem to obtain informati on fromthe netpage
systemvia the ?“%Ef‘g‘@efmfﬁs £ &t @ lopation, dhgictigkghsepigo s meface PRt et Ciff ty to a
net page petagamaketsgvd ahnBid age ThetiddddocationiisSstotdd| a® WWiag l@tibiSIBT obledt dalthent NOI e
det ai | ed : ' i.on regarding local businesses etc. The
driver spug%??|pg§£%£%g§{t%leé{g]¥e?%§$%d§%f neang%?gg%%? AV gation systenms route

pl anner by  pre@aiinge QR predsQCRE LORRR2 NIRPAIE: SIViERh B A0 davidI8R

pressing the <destination> button on the ) ]
system retrieves the location from the map location list object on the printer’s clipboard, via the attached

netpage printer. The navigation system doesn’t know who the user is and therefore cannot look up the

user’s clipboard,

Communication between the navigation system 530 and the netpage printer 601 is via the

printer’s high-speed serial interface, as shown in Figure 19.

Alternatively the navigation system 530 can contain a netpage pen interface (i.e. RF
transceiver) and a netpage network interface 751 (but no netpage print engine). The navigation system
itself then acts as a netpage device, mediating netpage pen interaction with the netpage system etc. and

having its own “printer” ID. In this scenario the user cannot obtain printed netpage output.

Navigation System Without Netpage Network Connectivity

Another alternative configuration is for the automobile navigation system to contain a netpage
pen interface, but no netpage network interface 751. The route planning system is embedded in the
navigation system, and the location information is stored locally (or on some removable medium such as
CD-ROM). The required location information relating to a map click can be retrieved from the route

planning system database.




navi gati on system The navigation system autonatically prograns the nmap

| ocation as the destination. The user also can press the <l ocation> button
on an advertisenment or on soneone's business card and then press the
<destination> button on the navigation system This yields a potentially
nore accurate |ocation than one derived froma map. Wen the user presses
on a locald.op.scthe click is sent to trﬁ net page printer, and then to the
net page page server in the usual way. “The selected location is stored as a
map | ocati on | i Fhe lodpdeeid longithdeef a @@ posBiok Lan b exexbddd aldddtipin chdh@etpdeh B @r ' s

cl i pboar eql strat] i . user_ presses the
CDebt i nat oy Rk ARG £ELIEARL PR RRLUE) ot E kPO A e R
retri eves! Bfe Thsdatcppinclpde drfermption degyt thoteale pithe ipse thebihetysters pantitfes appornt er ' s

cl i pboar daccudtelodatien ek tReCHaQ6bn oPBL PAGRatRE lotle@de: EallRg £ ViR ARSI fp doesn’ t
know who the user is and therefore cannot | ook up the wuser's clipboard.
Cormuni o B BettdB Phe “HAVGRYTD A ) StchPRstr e o h&hdesag it or 601
i s via thefomphi¢nytosd'og thhbyglamspeed serial interface, as shown in Figure 19.

Al ternatively the navigation system 530 can contain a netpage pen interface
(i.e. RF transceiver) and a netpage network interface 751 (but no netpage
print endldvigatiorSustamWithout aRoutedllanmer i t sel f then acts as a net page devi ce,
medi ati ng net pa fos s O it e e system.etc n havi ng
"te oun Spr i nt ofietiedddh BAG kO Mol MiSELBRERAG! BB Bl |

net page dWtrputelecigad regat p emteSTRit v iNarhaion is iotep a1 te Nevispbmicys@ormdateii ta t y

Anot her  grdvite Rigtditf t6 B0 lue@ UR alsl AR, & Suf Qlan hreAldh LRy 1R HiANbEEL hleesSYSt €M
to cont ai n.a 1netga e Sachtﬁ?thterf‘aée’ _bu%qwg\o ndet E\%ge,netmrk interface 751.
The r out dORT ERTPR 8 EpPEm & aeafmeion st a6 Aisei A spst em and ¢ he

| ocation infor i i I (Qr_on_so r enoyvabl e di,um such as
CD-ROM) . The rgg{tﬁfl?igvcfiy?tgggs?{c%p%%%g# n’éé{f)llgcgﬁou%e a ﬁﬂﬁaysfpgm %raf)s’tc "}nf:lﬁndcan be
retri evedoit 8t cefhdniyraertiate popyf 8 theinpiégatspsysiem vging hbeasigationfyaen 7 uBGeRdecT he

| atitude and | ongitude of a map position can be encoded directly in each
net page t 4. .. The is sufficient precision in a netpage tag 4 to
representﬁl"g'tegrl(ﬁﬂ%fpg 9% on to an accuracy of better than 1 neter. The tag
can include inf Bl M ARV detied 0] Gmfbr d %ysnmregﬁerlbﬁktytd?glgmem can
infer a nore . accurate location fromthe position of the pén relative to

t he tag. aFalae- ag can al so be indicative of a page position in the usual

way, wth the syst transl atin n position to. a | ocation via map
i nformation st o@??ed(;)gnm%tﬁgménﬁf n aﬂf’\i‘?{é‘i‘“@@’f ir%li?’ ’%f/’g‘fsetﬂ’? G{ﬂ%ﬁ% strept BEUTE Pl anner
Some naviagdinienertien ot egrphdden gich prapedtide s autrorelthazrapb uidead etrrersegnicouis anbut

i nst ead E‘Ehéeom/ags@ﬁ‘s eat':hsfﬁée Jv@m@?, lre%fé_gen%ther rg.'ﬁi%s%& ngg t?can-dﬂg(% ;B;c s'étqygaﬁe into

information_js stored on the navigation systemand use
consideration the user’s specified route preferences.

It computes the shortest path between two vertices in the graph using a single-source shortest-
path algorithm,

The route planning application can alternatively use travelling time as the edge weight in
order to find the fastest route between two points. In this case, highways have a smaller weight than

suburban streets, for example,

CONCLUSION

The present invention has been described with reference to a preferred embodiment and
number of specific alternative embodiments. However, it will be appreciated by those skilled in the
relevant fields that a number of other embodiments, differing from those specifically described, will also
fall within the spirit and scope of the present invention. Accordingly, it will be understood that the
invention is not intended to be limited to the specific embodiments described in the present specification,

including documents incorporated by cross-reference as appropriate. The scope of the invention is only



provide directions to the user. In this case, a route plan can be generated
by the forns-based netpage route planning system and then the route

i nformati on downl oaded to the navigation system Alternatively, the user
can program an explicit route manually by specifying the start and end

poi nt, and each internediate point to the navigation systemusing the

navi gati op,,system s user interface. R%?te Pl anni ng Met hod The route pl an
can be determned in a nunber of ways.“"There are a variety of algorithns
avai | abl elimiMiheynhd dnechedidi-es. pl anni ng application plans the route, it views

t he dat abase of street segnents and intersections as a graph, where each
intersection is a vertex of the graph and each street segnent is an edge.
It assigns each edge a weight, representing the road distance. Wi ghts can
al so 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 The route planning
application can alternatively use travelling tine as the edge wei ght in
order to find the fastest route between two points. In this case, highways
have a smal |l er wei ght than suburban streets, for exanple. CONCLUSION The
present invention has been described with reference to a preferred

enbodi ment and nunber of specific alternative enbodi nents. However, it wll
be appreciated by those skilled in the relevant fields that a nunber of

ot her enbodi nents, differing fromthose specifically described, wll also
fall within the spirit and scope of the present invention. Accordingly, it
wi |l be understood that the invention is not intended to be |limted to the
speci fic enbodi nents described in the present specification, including
docunents incorporated by cross-reference as appropriate. The scope of the
invention is only NPA147-SG 21 |imted by the attached clainms. NPA147-SG 22
CLAIMS 1. A conputer systemfor enabling a user to plan a route, the
system bei ng adapted to cause a printer to print 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; the conputer system
further being adapted to receive indicating data froma 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, generating the indicating data using at
| east some of the coded data; wherein the conputer systemis configured to
identify, fromthe indicating data, at |east one geographic |ocation, and
to plan the route. 2. The conputer system according to claim1l wherein the
conputer gsystem uses the at |east one geographic |ocation as at |east one
of. the route starting point, a route y-point, and the route
destination. 3. The conputer systemof claiml wherein the coded data is
i ndi cati veLAIMSa scal e of the map. 4. The conputer system according to clﬁim
| wherein the systemis adapted to print the reference points in a regular
pattern. 5. The COMITE &R (& eeabingre Yspr4e Ret 2 tohisr t 1Step being adenish 1P é8fcPapt ed to
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operateg) P)/y 316: 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,

generating 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.

2. The computer system according to claim 1 wherein the computer system uses the at least one

geographic location as at least one of: the route starting point, a route way-point, and the route

destination.
3. The computer system of claim 1 wherein the coded data is indicative of a scale of the map.
4. The computer system according to claim 1 wherein the system is adapted to print the reference

points in a regular pattern.

5. The computer system of claim 1 wherein the system is adapted to print the reference points
stochastically.
6. The computer system of any one of the preceding claims wherein the coded data encodes at

least one set of longitude and latitude values.
7. The computer system of claim 1 further adapted to print a map covering at least part of the

geographic area covered by the route.




