OFF- ROAD NAVI GATI ON SYSTEM BACKGROUND OF THE I NVENTION 1. Field of the

I nvention The present invention relates to a navigation systemand, nore 5
particularly, to an off-road navigation systemthat provides an off-road
route for navigation. 2. Description of Related Art There is known a
conventional on-board navigation system adapted to provide a guiding route
for guiding the vehicle driver to the destination 10 When the driver

wi shing to find a route for nangtlon I S necessary to input the
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as well as the st%natlon to a renote control center, enabling the server

of the ronMM&ceipiorobf Remited A4 search its electronic map database for the
turning points and the related direction information between the current
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10 When the driver wishing to find a route for navigation, it is necessary to

input the destination into the on-board navigation system, driving the on-

board navigation system to search the electronic map database for the

turning points between the current position of- the vehicle and the

destination and the related directional information, so that the on-board

15 navigation system can compare the current position of the vehicle with the

coordinates of the next turning point and display the related directional

information on the display installed in the vehicle to guide the driver to the

destination at anytime during running of the vehicle.

There is another conventional “simple” on-board navigation system,

20 which is designed to wirelessly transmit the coordinates of the current

position of the vehicle as well as the destination to a remote control center,

enabling the server of the remote control center to search its electronic map

database for the turning poiﬁts and the related direction information

between the current position of the vehicle and the destination and then

25  wirelessly send the searched data to the on-board navigation system of the

vehicle for guiding the vehicle to the destination. Thus this design can save

much the installation cost of the on-board navigation system.



However, the electronic nmap databases used in the aforesaid two on-board
navi gation systens sinply store the information of acconplished roads, for
exanpl e, freeways, highways, city streets, small village roads, or

i ndustrial roads. If the destination is a particul ar geographical |ocation
or 5 particular |andscape where there is no any acconplished road to reach,
for exanple, when playing outdoor sports such as streamtracing,
sand-racing, or hot-spring-tracing, the aforesaid two on-board navigation
systens cannot Hovegeer dhe electrosis- owmpndatabases eisedrin Hee sfoxeanicdkdwor f r oad
route, to %;;de the vehicle to the destinatioon. 10 Therefore, it is
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of an of ¥ehmde taléls¢ dostinainon. The of f -road 25 destination is located at a
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that eliminates the aforesaid drawbacks.
SUMMARY OF THE INVENTION

It 1s the main object of the present invention to provide an off-road

navigation system, which provides a cross-country guiding route to guide
15  the vehicle to the destination without accomplished roads.

It is another object of the present invention to provide an off-road
navigation system, which updates cross-country route information on time
so as to increase the safety and accuracy of the cross-country guiding route.

To achieve these and other objects and according to one aspect of

20  the present invention, an off-road navigation system is installed in a remote
control center, comprising a remote server, a wireless communication
module, and an off-road route database. The wireless communication
module is adapted to wirelessly receive an off-road navigating request
which including the position data of an off-road destination. The off-road

25 destination is located at a specific geographical location where no
accomplished road can reach. The off-road route database has stored

therein a plurality of off-road routes. The off-road routes include at least



one specific off-road route corresponding and reaching to the off-road
destination. The off-road routes each have a starting point. The renpte
server is adapted to search the off-road route database for the at | east
one specific off-road route corresponding to the off-road destination of
the off 5 road navigating request, and to control the wreless

comuni cation nodule to wirelessly send out the at | east one specific
off-road route in response to the off-road navigating request. According
t o anot h@ncagpeeificopfi-read mestmtcorrssponidorg and geachiagdto ohe- pbarpad
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navi gat i ¢he apRésal Hgvig@ﬁ@%t&@uégt_f etch the current position of the vehicle
fromthe global 20 positioning nodule, and to guide the vehicle to the

of f-road desti Haddopding thjagothdroaspeet &Sff theopebseav iigaéntdon, dah debobfe at
| east one specific off-road route. The aforesaid gl obal positioning nodul e

can be aoEPSddjnabigatiquosystennisinssydednn arehdole. Bhe amybofirdhofromt y of
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module adapted to wirelessly send out an off-road navigating request and to
wirelessly receive at least one specific off-road route, the off-road
navigating request including the position data of an off-road destination,

15 the off-road destination being located at a specific geographical location
where no accomplished road can reach, the at least one specific off-road
route each including an off-road navigation data traveling from a respective
starting point to the off-road destination; and a second navigation apparatus
adapted to fetch the current position of the vehicle from the global

20 positioning module, and to guide the vehicle to the off-road destination
subject to the off-road navigation data of the at least one specific off-road
route.

The aforesaid global positioning module can be a GPS (global
positioning system) module, or any of a variety of equivalent global

25 positioning devices that can calculate the current position of the vehicle.

The aforesaid wireless communication module can be a GPRS (general

packet radio service) module, GSM (global system for mobile



comuni cati on) nodul e, 3C (computer, comrunication, consunmer el ectronics)

nodul e,

a bl uetooth nodule, an 802.11 nodule, or any of a variety of

equi val ent wi rel ess communi cation devices that can wirel essly
transmt/receive voice signal, short nessage, or digital data, or 5

transmt/recei ve nessage through broadcasting. O her objects,
and novel features of the invention will becone nore apparent fromthe

foll owi ng detail ed description when taken in conjunction with the
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FIG. 1 is a schematic drawing showing the system architecture of an
off-road navigation system according to the first embodiment of the present
invention;

FIG. 2 is a bird’s-eye view of a specific off-road route according to
the first embodiment of the present invention;

FIG. 3 1s a schematic drawing showing the content displayed on the
display screen according to the first embodiment of the present invention;

FIG. 4 is a schematic drawing showing the actual off-road route to
the off-road destination according to the first embodiment of the present
invention;

FIG 5 1s schematic drawing showing the system architecture of an
off-road navigation system according to the second embodiment of the
present invention;

FIG. 6 is a bird’s-eye view of specific off-road routes and guiding
routes according to the second embodiment of the present invention; and

FIG. 7 is a schematic drawing showing the system architecture of an
off-road navigation system according to the third embodiment of the

present invention.
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT FIG 1 illustrates the
system architecture of an off-road navigation system according the first
enbodi ment of the present invention. The off- road navigation system

i ncl udes an on-board off-road navigation unit 5 installed in a vehicle M
whi ch on-board off-road navigation unit conprises a GPS (gl oba
positioning system) nodule 21, a wireless commnication nodule 22, a

second navi gation apparatus 23, and a nenory 25, and a renote control
cent er D@h%ﬁS@&lP&“ TONGE EéE\IéREFé,R&EE FMBODIRENINI cati on
nodul e 11, and_an of road route database 12. 10 The w rel ess communi cation
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‘routes may be ende eo -road stinatidn, or pass e off

road destrdam@te QontD10tdiREr UUrdhitt BeprisesR Qéﬁ@t@'s%@vélelﬁr at ﬁni%lé%sZ when
wi shing to drive the vehiclé Mto an off road destination D, such as a hot

spring byotrireusicgiosf novdulé Al sanéamoff-dbatl reutk daabas@d2wi rel essly send an
of f-road navigating request NI to the renote control center 1 by neans of

the Wrel ess cdimuwirsd¢ssocomystricatian modube 22e0f the wehidleeVbfahdr tied
navi gat r&&%rél%gg ecscfnrl.‘fl\lrlllunl1(r:]e(1:t|1(l)Jr(ljI ezsno?i{llle tlrie o? the remote control center 1 can
communicate with each other. According to this embodiment, the wireless
communication module 11 and 22 are GPRS (general packet radio service)
apparatuses that can wirelessly transmit and receive messages by voice,
15 short message, or digital data.

The off-road route database 12 has stored therein the information of
a plurality of off-road routes. Each off-road route goes from a starting point
through a number of turning points to an off-road destination without
accomplished road. The starting point of every off-road route can be
20 located on an accomplished road, or any turning point of one of the off-
road routes. The off-road routes may be ended at the off-road destination,

or pass through the off-road destination to other turning points.
Please also refer to FIG. 2, when wishing to drive the vehicle M to
an off-road destination D, such as a hot spring by the side of a wild stream,
25 the driver can wirelessly send an off-road navigating request N1 to the

remote control center 1 by means of the wireless communication system 22

of the vehicle M. The off-road navigating request N1 includes all the



position data of the off-road destination D. Referring to FIGS. | and 2
agai n, because the off-road destination is a hot spring by the side of a
wild stream the driver nust drive the vehicle Malong a narrow path in
the nountain to go upstream Wen the wireless 5 comunication nodule 11 of
the renote control center | received the off- road navigating request NI,
the renote server 10 searches the off-road route database 12 for a
correspondi ng specific off-road route Rl including a nunber of turning

poi nts XPOosHiomdxa ehthe olf-roadadestinationrBad navi gati on data subject to the
data of the off-road destination provi ded, 10 and then w relessly send
the searched d&cAcBing Fﬂeiziégeilfﬂftff) Pagdnderravsathe offtreadidestinateomised
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of the Ve Gathbhsomtioe £ @in%isﬁ&‘i’ﬁ@%f?—%&érréﬁtékq hﬁﬂﬁﬂ data to
the specific off-road route R1L stored™in the nenory 25, and then ows the

conpari san ngsbiét of furaird gpd)i«'myS sXiIgKR, X3M4ofandhahsegented avfOsddN
apparatus 23 shown in FIG to guide the driver fromthe starting point
S1 to thaavigatiooadatiesubjeat toth®data oftthe dffrroad gdesination D, Peovidedd. The
second navi gation apparatus 23 may 25 further pronpt the driver with the
rel at@d end-theadwirelesghy send dheschychas deta ofidhe specidid vead-doad irogte he
vehicl e o the off-road _destination D.. Wth reference to FIG 4,1 when
tracing opd 4he relpted qtfepadmayagation data to the wireless communication

module 22 by the wireless communication module 11 of the remote control
center 1 in response to-the off-road navigating request N1, enabling the
wireless communication module 22 to store the received data in the
15 memory 25 (which can be, for example, an IC memory card).
As illustrated in FIG. 2, the departure point C1 of the vehicle M is
just the starting point S1 of the aforesaid specific off-road route R1 and on
an accomplished road. At this time, the second navigation apparatus 23
fetches the current position of the vehicle M from the GPS module 21 and
20 compares the fetched data to the specific off-road route R1 stored in the
memory 25, and then shows the comparison result on the display screen
231 of the second navigation apparatus 23 shown in FIG. 3 to guide the
driver from the starting point S1 to the off-road destination D via the
turning points X1,X2,X3,X4. The second navigation apparatus 23 may
25  further prompt the driver with the related off-road navigation data by voice
when the driver driving the vehicle M to the off-road destination D.

With reference to FIG. 4, when tracing upstream, the driver drives



the vehicle Malong the right bank of the streamto the first turning point
X1 nearby a big rock, and then turns the vehicle Mto the left, and then
drives the vehicle Macross the streamthrough the second turning point X2
to the third turning point X3 at the left bank of the stream and then
drives 5 the vehicle Mfromthe third turning point X3 toward the fourth
turning point X4 and then reaches the off-road destination D. Stream side
rocks, roadside big trees, turnouts, or any outstanding | andmarks in the
of f - r oad the d@heclﬁdwg plongsthe tighgbank ohthaisiream to thedirdeturinizg ipont The
reamtracing rqutes, sand-racin
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provide a report activély to the refmte 20 control center [ after a driving

through rheteahbyriregsedid gaidecthetdriver tohthe dedpidagionontrol center 1 to
update the content of the off-road route database 12. Therefore the renote

control cent er Theadi-road ebetes! (fos eramphe, stpetandadacidgtrautds, shadattirgad
route database 12 to the vehicle Mon tinme, inproving the safeness of
accuk@cyremtesher bot-spriag-tracingsroupss) Bt@edsin thevsffrrmadsoube datedtasan12
architecture f?é? the second enbodi nent of the present invention. This

al t er nat 86 Breferably pliatad by the semote controf gentest bbys apsigning peepkodi nent

with the _exception of. the added el ectronj.c 7. .
to sur&ey specific i]and%cape spots or ottFoad Nestinations and collect the

data of every turning point, and then recording surveyed and collected data
in the off-road route database 12. Because the off-road routes are located in

15 the desolate area, they may be caused by the weather (such as earthquake,
landslide, and storm) to divert their way. The remote control center 1 may
regularly or irregularly assign people to survey the off-road routes so that
the off-road route database 12 can be updated on time. The clients or
collaborated groups of vehicles may provide a report actively to the remote

20  control center 1 after a driving through the off-road routes, enabling the
remote control center 1 to update the content of the off-road route database
12. Therefore the remote control center 1 can wirelessly send the updated
data of the off-road route database 12 to the vehicle M on time, improvingr
the safeness of accuracy of the off-road routes.

25 FIG. 5 illustrates the system architecture of the second embodiment
of the present invention. This alternate form is substantially similar to the

aforesaid first embodiment with the exception of the added electronic map



13 and first navigation apparatus 14 in the renote control center 1. The
electronic map 13 is adapted to store the data of a plurality of
acconplished roads. Referring to FIG 6 and FIG 5 again, the departure

poi nt C2

is the 5 current position of the vehicle Mwhich is on an

acconplished road in a city (renote fromthe nountainside). Wen the
communi cation nodule 11 of the renpte control center | received

wi rel ess

an off-road navigating request N2 including an off-road destination
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store the received data In the nenory 25. As a result, the renpte co
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the vehicle Mto the desired off-road 25 destination D as foll ows:
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to thﬁ starti n? point S1, and then npving along the 8
stream hot spring located at the off-road destination D, and obtains three

specific off-road routes R1,R2,R3 to the wild stream hot spring from the
search result. The specific off-road routes R1,R2,R3 each has a starting
point S1,52,83 located on an accomplished road. Thereafter, the first
navigation apparatus 14 searches the electronic map 13 for the respective
corresponding guiding routes G1,G2,G3 formed based on accomplished
roads from the departure point C2 to the respective starting points
S1,82,83, and then wirelessly send the data of the specific off-road routes
R1,R2,R3 and the respective guiding routes G1,G2, G3 to the wireless
communication module 22 of the vehicle M in response to the off-road
navigating request N2, enabling the wireless communication module 22 to
store the received data in the memory 25.

As a result, the remote control center 1 figured out three suggested
routes from the departure point C2 of the vehicle M to the desired off-road
destination D as follows:

(1) departing from the departure point C2, and then going through
the guiding route G1 to the starting point S1, and then moving along the

nt r ol

(1)



correspondi ng specific off-road route RI to the off-road destination D, (2)
departing fromthe departure point C2, and then going through the guiding
route & to the starting point S2, and then noving along the corresponding
specific off-road route R2 to the off road destination D; and 5 (3)
departing fromthe departure point C2, and then going through the guiding
route G3 to the starting point S3, and then noving along the corresponding
specific off road route R3 to the off-road destination D. After received

t he af or ¢osfesponding spegjdstaffiroadresie Rldovbkiaf-eoml ddstpatags Dhe data on

t he displ ay scrﬁeE1 of the second navigation a;l‘):girat us 10 23 for selection
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gui ding route selection nethod, a selection condition may be set in the

nmenory 25 so t Agtert fecedeed e rdvi@ald threcanlaiedtah rades 2the eRidle VE
guiding route fromthe three suggested routes automatically, and then

di spl ay uispldgs sheidatdenskticedispthygstidiengof the second hevigdtionl aypsateen. The
sel ection condition nmay be based on _the conditions of 25 shortest distance,
best1@r af28i doreeliatiaon bwdheuduver. aFos, examplenethe dfivenasdmaelent thet a, etc.
Al ternatively, when the wreless communication_ nodule 22 receives

suggest e§ogiiiaptgnreluthsssimple geicong raute GeX asd the venturesome specific

off-road route R2. After selection, the second navigation apparatus 23 of
the vehicle M start to fetch the data of the current position C2 of the
vehicle M from the GPS module 21, and then to compare the fetched data

15  to the guiding route G2 stored in the memory 25 for guiding the vehicle M
to the starting point S2 through accomplished roads, and then to compare
the fetched data to the corresponding specific off-road route R2 stored in
the memory 25 for guiding the vehicle M from the starting point S2 to the
wild stream hot spring located at the off-road destination D.

20 Instead of the aforesaid guiding route selection method, a selection
condition may be set in the memory 25 so that the second navigation
apparatus 23 can select one guiding route from the three suggested routes
automatically, and then display the data of the selected guiding route on the
display screen. The selection condition may be based on the conditions of

25 shortest distance, best traffic condition, venture status, briefness of
navigation data, etc. Alternatively, when the wireless communication

module 22 receives suggested guiding routes, the second navigation



apparatus 23 of the vehicle Mmay directly conpare the suggested gui ding
routes to the selection condition set in the nenory 25, and then reserve
one of the suggested guiding routes for use to guide the vehicle Mto the
of f- road destination. Thus, the vehicle Mneeds not to store the other two
5 suggested guiding routes in the nenory 25. FIG 7 illustrates the system
architecture of the third enbodi nent of the present invention. This

enbodi nent is substantially simlar to the aforesaid first enbodiment with
t he exce@pparatw 23nef &uﬁe@hl@leMm@ay cliragtly campare &hﬁ suggwcdlgmdmgq t he
vehicl e and has Shﬁ%ﬁgx .ein the dﬁta of a .10 Ea|lt of
accoan|§W@§Sﬁ84 §S¢ litigReset iR d @am@@pnwﬂéhéa tteCAAPSRIVEHS ehi cl e

Nﬁfcgfg‘dtlgﬁmgg@%g&@ég{@g&ﬁ;%%ﬁ%%@&ﬁ&g o ek Stl&Zﬁ“ﬁ ity épguses
navi gat 1 FOEd SR l?ﬁ?cﬁ”"di’fﬁﬁ cﬁﬂeﬁé&egdﬁf&?tﬁkg S (58 Abet i on o

to th Wig f the renote control center 1.
Upon ?ecel{lgégsctgd éﬂf”ig#@%& naV| ga gzsequest N3, the renmote contr ol
center searc ﬁaﬁ

speci fi c of f -roagl ?gg%lggﬁie tﬁ%%y&@%i#?agﬁqﬁ{t zggr%?: g‘?\ W rlg(ggsl y

sends t hghqnegbed 1ﬁ9«t~m@ﬁ Ahi$ h@nbhﬁﬁﬁeﬁpeiﬁl §m19st9ﬁﬁa1r19a§hﬁ1%&t 5 o R2, R3

to the vehicle M enabling the vehicle Mto store the"data 1n the nmenory

25. The afewishid fiedtfembadirment edih e &C?l@fﬁ@f thevwldedsélactroni aeipt
S1,S2,S3 | ocated on an acconplished roa Upon recei pt of the suggested

speci f i ¢ 2df whiohds nnstaHsd Rh, tR2, \Rbicler Min aribhae sturedaheteinltheatdtanfy t he
nawﬂgtl n paratus 23 of the vehicle 25 M searches the acconplished roads
int pgmgﬁﬁpimpnaﬁlsiﬁdjr@adsm the starting points S1,S2,S3 of the

suggested specjific -road routes R, R2,R3, and obtains three gui di ng
routes Gl, @, &3 hpgeﬂ%ég, vheadthgdriger wishes to drive the vehicle M from the

same departure point C2 to the same wild stream hot spring located at the

off-road destination D as shown in FIG 6, the driver uses the wireless
communication module 22 to wirelessly send an off-road navigating
15 request N3 including the data of the off-road destination D to the wireless
communication module 11 of the remote control center 1. Upon receipt of
the off-road navigating request N3, the remote control center 1 searches the
off-road route database 12, and obtains three specific off-road routes
R1,R2,R3 from the search, and then wirelessly sends the searched data of
20  the three specific off-road routes R1,R2,R3 to the vehicle M, enabling the
vehicle M to store the data in the memory 25. The specific off-road routes
R1,R2,R3 each have a starting point S1,82,83 located on an accomplished
road. Upon receipt of the suggested specific off-road routes R1,R2,R3
from the remote control center 1, the navigating apparatus 23 of the vehicle
25 M searches the accomplished roads in the electronic map 24 subject to the
starting points S1,52,8S3 of the suggested specific off-road routes
R1,R2,R3, and obtains three guiding routes G1,G2,G3 formed based on

10



acconplished roads fromthe departure point C2 to the respective starting
points S1,S2,S3 of the suggested specific off-road routes Rl, R2, R3,
enabling the three guiding routes Gl, &,& to be shown with the suggested
specific off-road routes R1,R2, R3 on the display screen for 5 selection by
the driver. In the aforesaid enbodi nents of the present invention, the
menory 25 can be an I C nenory card, which can store the aforesaid

downl oaded specjfic off-road_ routes, and can al so_downl oad and store the

cont ent a8¢complisbed donds feamothe: dwmr@vp@mtf%rtptu%@ respeeldve shatigig cent er
Voi e daPRMSPSLFErSR ! the BrEseRdl Terbar PO GYL oW ELBIdRAIE0 | he
Curront oBBRRREofie GBfeR SRR, Eoficr AT P CARmRL MR IR0 a¢ (o
time, - 1550RR R e RAE coltabeR RO R, BIORR RSO s R fsRy SGRoR £ =7 oad
navi gat i @egﬂbhwﬂ% drilgpote cont rol center. A PDA (personal digital

assi st an or "an a variety of nobile apparatus having installed therein

2 oMavigat i on By PhEATORUaRECHBRMMchls P e BRAGR AR0LAGbN ! flenforyl { houah

the present invention has been exp alned inrelationto its ferred

enbodi negBsear beidh IC ﬁ@mméeéél@@ﬁhidhaéaﬂ%fb&eoﬂﬁeaf&@%dbﬂ@wn[@éﬁéd cations
and variations can be made Wi t hoUt departing fromthe spirit and scope of

t he i nvespeaficasfirryxl rates) andacaredlsol HoGAbM®: and. stewe tid conrshtnefvi gati on
system installed in a rem)te control center, conprising a renote server, a

Wi r el essintoodustiamtofooffmmid eoutesdfroan théfremeit contrel denddrade, whivdr ei n: 5
said wireless communication nodule is adapted to wirelessly
10 content may include texture, graphics, motion pictures, or voice data.
Preferably, the off-road navigation system according to the present
invention can also compare the received data to the data of the current
position of the vehicle M provided by the GPS module 21, so as to further
actively report the surrounding scenes stored in the memory 25 on time.
15 The aforesaid embodiments explain the use of an on-board off-road
navigation unit with a remote control center., A PDA (personal digital
assistant) or any of a variety of mobile apparatus having installed therein a
navigation system may be used with the remote control center 1.
Although the present invention has been explained in relation to its
20 preferred embodiments, it is to be understood that many other possible
modifications and variations can be made without departing from the spirit

and scope of the invention as hereinafter claimed.
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receive an off-road navigating request which including the position data of
an off-road destination'. said off-road destination being | ocated at a
speci fic geographical |ocation where no acconplished road can reach; said
of f-road route database has stored therein a plurality of off- 10 road
routes, said off-road routes including at |east one specific off-road
route corresponding and reaching to said off-road destination, said
of f-road _routes each having a starting point; said renbte server is
adapt ed {ELAMMSn said off-road route database for said at |east one
specific off-rqad,rou responding to the of{-road 15 destination of
sai d of f-road navdgali @@‘&d’!ﬁé@gatl%dsﬁsée@oh@ﬁé ledalny ayiremiate scontrol
connunicatifn nodul e.to wirelessly send. ﬁ%t said at | east ong ﬁge0| ic off-
u

road rout&MH FRUIDSINRE @ rariots b Ga! mﬁ?%ﬁ?mﬁﬁuﬁ:"&&ﬂ%‘tmo EL ff]:road
Cai ot oéfﬁﬁ‘?’%ﬁ]{@ﬁfechg‘!@@??%ﬁ%%%hmaiconpf.r§'th Foad. 20 30 The of f- 1 oad
navi ot ng T eqoal Apireldsr ePnfyflcB, Modbls i HBaRAE O, Ylrslet .

poi Nt Sabgkitemt @ffsl%fa\aeﬁa\hgauhg.rgaaésd Wlﬁ&ﬁﬂﬁ%w A oSttffH agfat map and

a fi I’St navi gat I on appar at u el ectronic map store erein

the dat aaafoff-rohdrddstingtioh, asiclosfilioadedestirdion B&ing IUchﬁatd aPa @?Ebﬁﬁi ion

apparat us bei ng adapt ed to search said el ectronic map for at east one

gui di ng geogeaphiepklocatiehywhere ©s poosmpdished ¥ahd cah regelsi one specific
off-road route, said at |east one guiding route each conprising at 12 | east
one acconpl i shegidr ofldrqeab souty tletabaseilhsdewaed uhergioi atpluecalifyeof siféiv ti ng
poi nt of the corresponding specific off-road route; said wreless

comifhi c&0adromirl wid soffuoaderouienineliding vitr least sing specifisunfseiadl at

| east one ‘gw di ng roufe in resp nse to léli‘h& of f-road navigatin request

4. The ofPUtCHeRyT Bg@ﬁldssﬁé@ S0 &8 ged desiination, wad effrroad
routes each having a starting point;

said remote server is adapted to search said off-road route database
for said at least one specific off-road route corresponding to the off-road
15 destination of said off-road navigating request, and to contro] said wireless
communication module to wirelessly send out said at least one specific off-

road route in response to said off-road navigating request.
2. The off-road navigation system as claimed in claim 1, wherein
the starting point of said off-road route is located on an accomplished road.
20 3. The off-road navigation system as claimed in claim 1 or 2,
wherein said off-road navigating request further includes the position data
of a departure point; said remote server has further linked thereto an
electronic map and a first navigation apparatus, said electronic map having
stored therein the data of a plurality of accomplished roads, said first
25 navigation apparatus being adapted to search said electronic map for at
least one guiding route respectively corresponding to said at least one

specific off-road route, said at least one guiding route each comprising at
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said off-road navigating request is wirelessly sent froma vehicle, and
said departure point is the current position of the vehicle sending said
off-road navigating request. 5. An on-board off-road navigation system
installed in a vehicle, 10 conprising: a global positioning nodul e adapted
to calculate the current position of said vehicle; a wirel ess-

communi cati on nodul e adapted to wirelessly send out an off-road navigating
request ?nd to wirel ess|y receive at |east one specific 15 off-road route,
sai d of f leagdonavaeramplishedueed passingi g heaidodepamwrel raanbitoathef f - r oad

Geoor aphSEHNEQPRITo! iereo TR RABCURRISPEREAR o0 ARk L RIEELCR | east
ravel 1 ngoroRricEEh AR & Biehdt bR £ Gurlessht sFad e sifhuat | on
of caid JERCRE SREHELoGR PORSPOMEP N Gi-hid A rtliRe Saa "
data Sof Sara o i CfPRAF B IEIAN HHRHEEh CRER G tiReR SHARRL "o
of said o P oo HEETIERing RATR: LAY sent TRRE VBl 12, 8hd sagy po

on- boar d debhrtie@poiat|sofid Srres pesitih 6F aheR@hidleEealding sald o.@fhr&?}fr ein

said wirel ess communi cation nodule is further adapted to” wirelessly
recei ve amvigmmig ceviegtii di ng route which corresponding to said at | east
one specific off-road route respectively, said at |east one guiding route 5
each conpri si n§. &An| eadboavtheffcoadmadpetioncadterasiistalléd am 4 hehdeley ent
10 comprising:
a global positioning module adapted to calculate the current
position of said vehicle;
a wireless communication module adapted to wirelessly send out an
off-road navigating request and to wirelessly receive at least one specific
15  off-road route, said off-road navigating request including the position data
of an off-road destination, said off-road destination being located at a
specific geographical location where no accomplished road can reach, said
at least one speéiﬁc off-road route each including an off-road navigation
data traveling from a respective starting point to said off-road destination;
20 and
a second navigation apparatus adapted to fetch the current position
of said vehicle from said global positioning module, and to guide said
vehicle to said off-road destination subject to the off-road navigation data
of said at least one specific off-road route.
25 6. The on-board off-road navigation system as claimed in claim 5,

wherein the starting point of said off-road route is located on an

accomplished road.
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position of said vehicle to the starting point of the corresponding
specific off-road route. 8 The on-board off-road navigation system as
claimed in claim5, 6 or 7, further conprising an electronic map, said

el ectronic map having 10 stored therein the data of a plurality of
acconpl i shed roads, said electronic map being linked to said second

navi gati on nodul e such that said second navigation nodule is capable of
searching said _electronic map for at |east one guiding route respectively
correspondi ng /o Thgi en-oard gfi-reabnapigationesystdh-asoeldimedtin claian § ot | east
one guiding route each conprising at |east one, 15 acconplished road passing
fromthe uW&’@Fﬁmpé%lidt iveiseless seorampatcatient madide afw?tﬁﬁg @3 oo t he

correspondi ecific off-road route. 9. The .on-board off-road navigation
Syst om adVEPESTRECRIVE|E loAst ORe ERIdingrote VChIGATTSRPONCEG 9 SrKG TR memor y

reans Q350 EBLene TPk Rl SBboANPLREH L JeRl Gl BB 2

sai d gemapy, EASriSHIP A $65t Hne S8 mPNERLE BEIP%sGH Fromithe current
position of said vehicle to the starting point of the corresponding specific
off-road route.

8. The on-board off-road navigation system as claimed in claim 5, 6
or 7, further comprising an electronic map, said electronic map having

10 stored therein the data of a plurality of accomplished roads, said electronic
map being linked to said second navigation module such that said second
navigation module is capable of searching said electronic map for at least
one guiding route respectively corresponding to said at least one specific
off-road route, said at least one guiding route each comprising at least one

15 accomplished road passing from the current position of said vehicle to the
starting point of the corresponding specific off-road route.

9. The on-board off-road navigation system as claimed in any one
of claims 5 to 8, further comprising a memory means adapted to store said
at least one specific off-road route. |

20 10. The on-board off-road navigation system as claimed in claim 9,

wherein said memory means comprises at least one IC memory card.
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