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VEHICLE DYNAMIC NAVIGATION SYSTEM AND METHOD
BACKGROUND OF THE INVENTION 1. Field of the Invention 5 The
present invention relates to the vehicle navigation technology and more
particularly, to a vehicle dynamic navigation method and system. 2.
Description of Related Art FIG | shows a vehicle carrying a convention
navigation system. The navigation system comprises a GPS (Global

Posjtioni em) 81, 0.nhavigation device 82, and a display 83. The
ors T I N R SRR L EeA R
calculating the coordinates Of&t%%{ﬁ\é%“ le's current position. The
ce 82 compares the
Irrent position to the built-in electronic map
: 3 s 822 td ety eldrt64bonding location of the 15 vehicle's
. current position on map data in the electronic map database 822, and
1. Fiejceq W%W%d the map data on the display 83, for enabling the
driver to know the road on which the vehicle is traveling and actual
locAtEnPEFIRENERIGEY QrFeH B8 sifioHh Heanfksen RIS iRRIS rredagy
navigation is to let the driver set a location of 20 departure and a location
and rgpERRTANHENG 16 Aseancdprihiaasal samstHorgartharpd system.
example, Dijkstra's algorithm) to determine the shortest route, i.e., the
2. Desgryaton <t delaisd el path” between the two locations. Thereafter,

the navigation device alngs records the vehicle's traveling, path and
pointSout FERVERFaNERIGIE GREENBROPLGPPSAEQIoAEIgation system.

The navigation system comprises a GPS (Global Positioning System) 81, a

navigation device 82, and a display 83. The GPS 81 receives signéls from
%nulti.ple global position satellites 9 for calculating the coordinates of the
vehicle’s current position. The microprocessor 821 of the navigation device
82 compares the coordinates of the vehicle’s current position to the built-in
electronic map database 822 to determine the corresponding location of the
vehicle’s current position on map data in the electronic map database 822,
and then shows a sign and the map data on the display 83, for enab'lmg the

driver to know the road on which the vehicle 1s traveling and actual location

of the vehicle’s current position in real time.

The function of road navigation is to let the driver set a location of

departure and a location of destination, and to use an optimal path selection

- algorithm (for example, Dijkstra’s algorithm) to determine the shortest

route, i.e., the so-called “suggested travel path” between the two locations.

Thereafter, the navigation device always records the vehicle’s traveling

path and points out front entrance and direction of turn subject to the
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1 suggested travel path and road position function. Further, the road

navigation function always monitors whether the vehicle is moving along

the suggested travel path all the time. If the vehicle deviates from the

suggested travel path, the navigation system calculates a shortest path to

the 5 destination as a new suggested travel path subject to the current -

position and traveling direction of the vehicle. However, a conventional
vigatio mp deys . e th from.the locatjon of

sughipal Eﬁéﬁ%ﬁ:j@ﬁﬂ‘ &h@o’l%%%r r[g%)esﬂ%]% ﬁf‘e{i&%?r'af . ur%h%qé n,’g%e road

rt
ou

“departure to cation of destinat ing C-pro
na R S eI B B

path in_dist t uration of o] may. be very long. That is,

thethgé%%g#%rggé %Xgéie o%s%e%%g gnggl? ﬁmirﬂ?{r%a%%%ed‘é%ﬁﬁ%%én o’ the
thr the ted travel path because of factgrs unknown. T

s S R R Bty o e
real-time navigation softwarge systems thap;join a.traffic information .-

el A SR AN SR B SR8 SR position

an H;Iigeﬂ hergipeaégr. A?{ thV d i\{gfehas set a location of departure of trip

and a10C&ion ot destination o rip, the on-vehicle main unit (not shown)

obtai%ls %I/I t{%ff_icaZO %e\;!gé iirggrarpatio& sg{:h as_con estion, foodir:s(% eéc th
from 4 Traffic thictnTation SeIver ang carculates e dhotEEPaHT PogcTs the

AR e, e sacrebmictlors et e chaed
witﬁ%%efgﬁgntéa)(% 1<§bproblem locations or actual traffic conditions into
account when proposing a suggested travel path, and the suggested travel
path may be the shortest path in distance but the duration of the journey may
be very long. That is, the driver may haye to spend a longer time to reach the
destination through the suggested travel path because of factors unknown.
To eliminate the aforesaid problem, providers have deveioped
different feal—time navigation software systems that join a traffic
information system (such as PaPaGo™). The functioning of these designs

is outlined hereinafter.

After the driver has set a location of departure of trip and a location

of destination oftrip, the on-vehicle main unit {(not shown) obtains all traffic

delay information such as congestion, flooding etc from a traffic
information server and calculates the shortest path to the destination beyond

the traffic-problem locations subject to the obtained relevant location

information. FIG. 2 is a schematic drawing showing a suggested travel path

subject to the traffic-problem location information provided by a traffic
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subject to the traffic-problem location information provided by a traffic 2
information server according to the prior art. After the driver has set a
location of departure A and a location of destination C, the on-vehicle
main unit obtains from the traffic information server a traffic flow location
information of road R220, knowing the location .T1 of a traffic jam on road
5 8220. The on-vehicle main unit calculates R210-R230 to be the
~ "suggested travel path" subject to the navigation function and the location
informatant sFy fAnRCHNEd MY 1heo PownIead thdiprfothratbiver alias set a
traffic-problem locations at one time. However, when traffic jams have
locgdeareidapasny lacesdiadasaikpmadtiiestivationdas o wherehicle main
traveling 10 in very large territory area where traffic information is
unitophsirstHEomfotheatisaiiisnsniiesmation sarer iengraftinglaw location
economic burden to the driver or causing the driver to be unable to get
infemeatfeanpiheopinihed Orderpsegradine Foemeprioldvofdadontficador att road
traffic congestion location 15 information from a traffic information server,
R23haMigationvabinbuisadisausealieniatich B 2d Mo Sdhiorteatbel Sasgplested
possible suggested navigation paths and compares these suggested
travdvipaiich paheco teafflie congestivrninfomativion zant thenlseatisthd1 of a
-traffic jam information of all possible paths back to the on-vehicle main
trafifinit. Jans. mdthod airathaes the 20 ndesssitpad déhelondiogaditicatficgdmall
information, however it still has drawbacks such as follows: 1. It cannot
traffroyiiedetiilédariticiant ivleniation idewetirms. when traffic jams have

occurred in many places due to extraordinary conditions, or when traveling
in very large territory area where traffic information is compiex, the
information transmission time will be long, adding an economic burden to
the driver or causing the driver to be unable to get away from the jamfned
road segment.

Further, to avoid download of all traffic congeé‘cion location

information from a traffic information server, a navigation method is

‘disclosed in which a remote server calculates all possible suggested

navigation paths and compares these suggested navigation paths to traffic
congestion information, and then sends the traffic jam information of all
possible paths back to the on-vehicle main unit. This method eliminates the

necessity of downloading all traffic jam information, however it still has

- drawbacks such as follows:

1. It cannot provide detailed traffic jam information in real time.
2. The traffic jam information provided by the remote server

contains the traffic jam information of all possible navigation paths.

Ll
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2. The traffic jam information provided by the remote server contains the
traffic jam information of all possible navigation paths. Therefore, this
method cannot eliminate the problem of high transmission charge due to
the large amount of traffic jam information. 3. The remote server must
compute and compare all possible paths, and the on-vehicle main unit

can.propgse the travel path only after 5 download of the.traffic jam . .
TGO BT B SRS CEEH s dBs PEGIATY et iiaRsgission

problems: a. Increase of the driyer's waiting time during navigation. b.
chs S BTG JBF SR A RARH AU QU b VBRI B the remote

servey. tg c. Low marketability due to high construction ngﬂ of the

remoate SRETTAOH STANGE SRR RUHARM SAIBIRALEH WSHIRGE ipaths.

he navigation mode. 5. It daes not provide an option for allowjng the
andie: T URERS 15 HANEME AERtOPOARe R A FGRR R i fier

Therefore, it is desifable to prqovide a.navigation method and system that
dOENIRRAEL S At PRI SUARER PRI IR R TN AHEDY

present discl e has been accomplished under the 20 circumstances in
res@f@%&lf‘?&ﬁ%ﬁ?ﬁﬁ@rﬁé Fof the present disclosure to provide a

vehicle dynamic navigation method and system, which dynamically
determine&wHathefthe gbféﬁké‘f}%éé@%ﬁ%\&’gﬂf&e durihg navigation.

b. High probability of machine shutdown due to overload of
the remote server.
c. Low marketability due to high construction cost of the
remote server.
4. Tt cannot obtain the traffic jam information when not in the
navigation mode.
5. It does not provide an option for allowing the driver to decide
whether or not to avoid the path having a traffic jam.
Therefore, it is desirable to provide a navigation method and
system that eliminates the aforesaid problems.

SUMMARY OF THE INVENTION

The present disclosure has been accomplished under the
circumstances in view. It is therefore the main aim of the present disclosure
to provide a vehicle dynamic navigation method and system, which
dynamically determines whether the travel path goes through a
traffic-problem location during navigation, so as to guide traveling of the

vehicle away from the congested or blocked road segment. It is another
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traffic-problem location during navigation, so as to guide traveling of the
vehicle away from the congested or blocked road segment. It is another 4
aim of the present disclosure to provide a vehicle dynamic navigation
method and system, which continuously updates real-time traffic-problem
location data corresponding to each neighboring area around the current

. positign of the vehigle. .5 According to a first aspeet, there is provided a .
i e g e e e 1 Bation

eSS M U Selculatig 5 0@l nagion paff subiPCtB A 11,

predeterming ation’of &~ start poin fp-and‘a pre

location of a destination of the trip; (k) said on-vehicle main unit receivin
oo B TR S Ao L AT HORBE o s EMtioh Wrr e

vtehicl((ejﬁp Whic}% id on-vehicle main unit is installed, and transmitting
pos%é?dqpo sHion"iRfBfTation to a remote  traffic information server by means

o R0 FETRR AT R, g
o B SRR BRI B S
o B S T A SR B R e

one neighborin

T
) SR SR vt plhuhn it S et
information of the location of the vehicle on which said on-vehicle main
unit 1s installed, and transmitting said position information to a remote
traffic information server by means of a wireless transceiver; (¢) said
remote traffic information server providing traffic-problem location data of
at least one predetermined neighboring area and transmitting the
traffic-problem location data to said on-vehicle main unit subject to said
position information; (d) said on-vehicle main unit constituting a district
navigation path subject to the road segment of said total navigation path that
is covered by said at least one neighboring area, and determining whether
said district navigation path and said traffic-problem location data overlap
each other; and (e) re-proposing said district navigation path when said
district navigation path and said traffic problem location data have been
determined to overlap each other, said at least one predetermined
neighboring area provided by said remote traffic information server is based

on the current position of the vehicle to be the center point, and the



10

15

20

determined to overlap each other, said at least one predetermined
neighboring area provided by said remote traffic information server is
based on the current position of the vehicle to be the center point, and the
5 parameters corresponding to the movement of the vehicle such as
vehicle speed, time interval, wherein, the range of said at least one

o AR AT 5 DR TR ¥

o e PSR L B R R e

e e A e e hen
an.electronic map database, said electronic map database 10 having

PO Fad therein multiple road map data; a display screen for display of road

t ding th t iti f said vehicle; [ i

i T S A A
o R LT BT S S oo N,
BSR4 Sl 0 R S0,

vehicle, from said global %jitiomn% system, to seéﬁtheegurrent position of

and i pERtE B ?o%a%& BRI Somt ST aCIcAAd T EMfctgE et
rosfg Loualon el subleciosod et of e s poi o K
ke SISptonic map databace, whelein S neCle FARUL. frcag
map data regarding the current position of said vehicle; a wireless transceirver;
and an on-vehicle main unit respectively electrically coupled to said input device,
said global positioning system, said electronic map database, said display screen,
and said wireless transceiver, and adapted to read in said location of the
destination of the trip and said update interval from said input device and the
current position of said vehicle from said global positioning system, to set the
current position of said vehicle to be a location of a start point of the trip. and to
calculate a total navigation path subject to said location of the start point of the
trip and said location of the destination of the trip and said road map data of said
electronic map database; wherein said on-vehicle main unit transmits a position
mformation indicative of the current position of said vehicle received from said
global positioning system through said wireless transceiver to a remote traffic
information server so as to obtain a real-time traffic-problem location information

of at least one predetermined neighboring area from said remotc traffic

S5a
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information indicative of the current position of said vehicle received from
said global positioning system through said wireless transceiver to a
remote traffic information server so as to obtain a real-time traffic-problem
location information of at least one predetermined neighboring area from
said remote traffic 5a information server through said wireless

o R B R B SRR P
Y e
ond B SR P S S e
o e SRR B T PO B R s o

vehicle to he the center point, and the arameteg corresponding to the

re-RHRAITR AT theeh My IR LoEhBIRTLERY Stk HdaAI O mathiqand
. the range of said at least one predetermined neighboyring, area.is smaller
Smf{ﬁ%ﬁﬁﬁmﬁ?&é@&wfﬁ%%f%ﬁg%@ &H@‘éﬁ%ﬂﬁ&ﬁf&@%&%@ﬁf {fedeone

and other aim of the present disclosure, the vehicle dynamic navigation .
PregiHBPEInpHEm RS @58 I Xy Shf oPtvERIEI FRAME UihRiES ctRRTRaLion
total navigation path subject to a predetermined location 15 of a start point
SEIVRANBSEHPR e BRtET AT LAbH G S i a ARG SRBLHRO Y i the
on-vehicle main unit receiving from a positigning system position .
PargmRstRTaFORT6FRAB (MR tE s tRENRARIE Unilimighifle sHahehicishiggrpeed,
. unitis installed, and transmitting the position informatjon to a remote i
time g vibrivhtisisdhrerBigmehadit s (nehes pirdetsiarngd frdehboring

remote
area 1s smaller than the range from the start point S to the end point E.

To achieve these and other aim of the present disclosure , the vehicle
dynamic navigation method comprising the steps of: (a) an on-vehicle main
unit calculating a total navigation path subject to a predetermined location
of a start point of a trip and a predetermined location of a destination of the
trip; (b) the on-vehicle main unit receiving from a positioning system
position information of the location of the vehicle on which the on-vehicle
main unit 1s installed, and transmitting the position information to a remote
traffic information server by means of a wireless transceiver; (¢) the remote
traffic information server providing traffic-problem location data of at least
one predetermined neighboring area and transmitting the traffic-problem
location data to the on-vehicle main unit subject to the position information;
(d) the on-vehicle main unit constituting a district navigation path subject to

the road segment of the



20 traffic information server providing traffic-problem location data of at
least one predetermined neighboring area and transmitting the
traffic-problem location data to the on-vehicle main unit subject to the
position information; (d) the on-vehicle main unit constituting a district
navigation path subject to the road segment of the Sb total navigation

th that i d by the at least ighbari , d .
B TR T R N,
andoeh S e o and o oo e dacL v gl o
or iSRS Qe ealon e Sinseledna e o,

f a destination of a trip and an update inferval, a glohal positioning .
patf B BB UG B B0 e PR b OBh CH N AR fdtion data
d electi%]}ic map database, which has stored therein multiple items of road
O e dta, a display screen for display of road map data regarding the

current position.of the vehicle, a wireless transceiver, a n on-vehicl

i L R8T AL Sy SR B PR dEle 1o

the global positioning system, the electronic map database, the display .
g‘“é%re%ﬁ,‘é%ﬁl?ﬁ% BN R e e RS SRR el GRRYeddiORAtion

the location of the, destination of the tr(i:[) and the update iriterv | from the,
of i%p‘fg?%té’i}?ééoé%@%h@ ditreqnd an update interval, a global positioning

system

5¢
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position of the vehicle from the global positioning system, sets the current
10 position of the vehicle to be a location of a start point of the trip, and
calculates a total navigation path subject to the location of the start point
of the trip and the location of the destination of the trip and the road map
data of the electronic map database. The on-vehicle main unit transmits a
position information indicative of the current position of the vehicle 15

ived from the global osmonln syste %rou wireless
ada %scilverp %trégnote Eﬁn iC |Rf%r‘#1a onzJ ﬂa?a%?tmm" map

B e

disilES Sorer o %e%zkﬁ‘;?ﬁ R A WA S Be A ot Posttion of
the sﬁ rmlnedn rln area, and etermlnea%ﬁ/ctherthe dlslrlct

oS S S AL IR 1BEa WL e dHap: AL which is
o B BT SR
B A e R S v
e R S A S S T B
of tlgﬁa%’]&' &h%slﬁg)%le‘g(:k dlmgﬁﬁ,rgqﬁ%ivﬁglglr?p%n &wfcgaz\illllg the current
position of the vehicle from the global positioning system, sets the current
position of the vehicle to be a location of a start point of the trip, and
calculates a total navigation path subject to the location of the start point of
the trip and the location of the destination of the trip and the road map data
of the electronic map database. The on-vehicle main unit transmits a

position information indicative of the current position of the vehicle

‘received from the global positioning system through the wireless

transceiver to a remote traffic information server so as to obtain a real-time
traffic-problem location data of at least one predetermined neighboring area

from the remote traffic information server through the wireless transceiver,

~and constitutes a district navigation path based on the part of the total

navigation path within the at least one predetermined neighboring area, and
determines whether the district navigation path and the traffic-problem

location data overlap, and re-proposes the district navigation path when the

district navigatioﬁ path and the traffic-problem location data do overlap.

BRIEF DESCRIPTION OF THE DRAW_ INGS
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FIG. 4 is a flow chart of a vehicle dynamic navigation method according

to the present invention. 10 FIG 5 is a table showing different radius

ranges of the neighboring area calculated by the traffic information server

subject to different update intervals according to the present invention.

FIG 6 is a schematic drawing showing the operation of the vehicle

dynamic navigation system according to the present invention. 15

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT FIG 3

is a sjdtemiblocl diggtam dilaclehicteotynarit navigdttn mysieftion system

according to the present invention. As illustrated, the dynamic navigation
acaysieng dontheges@nanput device 310, a GPS (global positioning system)

320, an electronic map database 330, a display screen 20 340, a speaker

341, Flfitel2shstransceerandbodanwoimyeistemam unikdatsall favel path

memory device 370. The input device 310 is adapted for inputting a start
subgeirit & ofteetripafho-grdipeint Eoctiierdppesnd dadpdate ipeEl i fighation

GPS 320 is adapted to output the vehicle's current position Pc. In other

serembacimeditsgthe Siarpricpaint.S of the trip can be the vehicle's current
position Pc outputted by the GPS 320. The update interval t can be

storeH fiitte memyrytdayibéodR0dTAe electpric/EiaR RalaPRsa R3 M ation
stored therein multiple items of road map information. The road map

sysisformatiordinglite sitberavaes iofy Brividtiple roads, and the coordinates
of the start point and end point of each of the roads.

FIG. 4 is a flow chart of a vehicle dynamic navigation method
according to the present invention.

FIG 5 1s a table showing different radius ranges of the neighboring
area calculated by the traffic information server subject to different update
intervals according to the present invention.

FIGx 6 is a schematic drawing showing the operation of the vehicle

dynamic navigation system according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG. 3 is a system block diagram of a vehicle dynamic navigation
Systém according to the present invention. As illustrated, the dynamic
navigation system comprises an input device '31€}, a GPS (global
positioning system) 320, an electronic map database 3360, a display screen
340, a speaker 341, a wireless transceiver 350, an on-vehicle main unit 360,
and a memory device 370,

The input device 310 is adapted for inputting a start point S of a trip,

an end point E of the trip, and an update interval €. The GPS 320 is adapted

to output the vehicle’s current position Pc. In other embodiments, the start



10

15

20

The display screen 340 is adapted to display the road map information

corresponding to the vehicle's current position. The speaker 340 is

adapted to broadcast music or voice messages. 10 The wireless

transceiver 350 is adapted to transmit position information of the vehicle's

current position obtained from the GPS 320 to a remote traffic information

server 380 through a wireless network. The position information includes

the aforesaid update interval t. The wireless network can be a mobile
poisoSmiiticatiop rewbk thelvekiGPRIUNCIMLsitopDRAR0@MtEd. by the

The wireless transceiver 350 can be a mobile phone of GSM, WCDMA,

- GPEDBEAIDoe arpdstofinteavielyt ofstiher somedum dhtomsysteyndeatiante 370.

provide a data transmission function. The on-vehicle main unit 360 is
electiitally eavipted cotiag idptabdeeiCe3918ashst GRS SR cimevleltimlaidtems
map database 330, the display 20 screen 340, the speaker 341, and the

of wird|essjiranBoaiveti880, IAnt rukabred polinitiatizet end iset thlenphut devices of
310, the GPS 320, the electronic map database 330, the display screen

muB4getive speaknd 3ht, arorthasirelesheasiscepensshBypndeposicheach
input device 310, a driver can input a start point S a of the trip, an end

of theimbkdasf the trip, and an update interval t. The on-vehicle main unit 360
calculates the. total navigational path RI of the vehicle subject to the

inpuffeitestdispbiryt Sofdhe t3#ndshedaptedintE distleyriglandribed map

road map information in the electronic map database 330. 5 The
infemathicdecnaisyronddogdiebate s thecdhistestoemjuipkesion. The speaker
340 is adapted to broadcast music or voice messages. |

| The wireless transceiver 350 is adapted to ftransmit position
information of the vehicle’s current position obtained from the GPS 320 to a
remote traffic information server 380 through a wireless network. The
position information includes the aforesaid update interval t. The wireless
network can be a mobile communication network such as GPRS, WCDMA,
CDMAZ2000, etc. The wireless transceiver 350 can be a mobi}e phone of
GSM, WCDMA, CDMA200, or any of a variety of other communication
syétems that provid-e a data transmission function.

The on-vehicle main unit 360 is electrically coupled to the put

device 310, the GPS 320, the electronic map database 33(_), the display

screen 340, the speaker 341, and the wireless transceiver 350, and adapted

to initialize and set the input device 310,. the GPS 320, the electronic map

_database 330, the display screen 340, the speaker 341, and the wireless |

transceiver 350.

By means of the input device 310, a driver can input a start point S
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total navigational path RI between the start point S of the trip and the end
point E of the trip by means of an optimal path selection algorithm (for
example, Dijkstra's algorithm). The wireless transceiver 350 transmits the
position information to 10 the remote traffic information server 380
through the wireless network. The position information includes the
vehicle's current position Pc and update interval t. Based on the vehicle's
current position Pc, the remote traffic information server 380 receives the
of tagatstpratic-podligreiotaliond Jhe 5:p,., imdt kastpdateoitespoating The
predetermined neighboring area Ac, and downloads the data of
on-waficlsrobiam loetticnd Jajeulatethehoineless nzangativanBpAth R1 of the
wirelessly. After the wireless transceiver 350 and the remote traffic
vehitsrsisbjoet dervhe 38ptked strstitvied 8 widesslplartiehdeiRbpoint E of
transceiver 350 can 20 transmit the position information to the remote
the feiffieirddhmatmdsereprisgortatioh imethérelessinkandapativeifee 330,
real-time data of traffic-problem locations JlI, J2... from the remote traffic
inforihationnsephscB8onehe wirsless(inkaldll beadisdannteieganlyrafigickest
finish of the data transmitting and receiving actions. Therefore, the
totghositiegdtitonmapath Rdobs hotenrtiain sPtp (Rer<Sref tHentifisatiah the end
Number) of the wireless transceiver 350. However, in other embodiments,
pointiebpedititne ibfpnizioneears ahtaincepri af thethwiselessitransheiveidh | for
and the remote traffic information server 380 can execute charge

exapzdaldiofis tradthelesenioes .

The wireless transceiver 350 transmits the position information to

the remote traffic information server 380 through the wireless network. The

position information ncludes the vehicle’s current position Pc and update
interval f. |

Based on the vehicle’s current position Pe, the remote traffic
information server 380 receives the data of traffic-problem locé.tions J1,
J2... in at least one corresponding predetermined neighboring area Ac, and
downloads the data of trafﬁc—préblem locations J1, J2... to the wireless -
transceiver 350 wirelessly. |

After the wireless transceiver 350 and the remote traffic inférmation
server 380 havé constituted a wireless link, the w_ireless transceiver 356 can
transmit the positi;)n information to the remote traffic information server
380 through the wireless link and receive the real-time data of -
traffic-problem locations JI1, J2... from the remote traffic information
server 380. The wireless link will be disconnected only after finish of the

data transmitting and receiving actions. Therefore, the position information



5 subject to the PIN of the wireless transceiver 350. The on-vehicle main
unit 360 constitutes a district navigation path based on the part of the
total navigation path within the neighboring area Ac, and determines
whether the district navigation path and the traffic-problem locations J1,
J2... overlap. When the district navigation path and the 10 traffic-problem
locations J1, J2... do overlap, the on-vehicle main unit 360 outputs an
inquiry, informing the driver to re-propose the district navigation. path. The

doemagirycominiied B the Barsemieleldrmiifination idarmhgiihe viidgoireless
displayed on the display screen 340. The inquiry outputted by the _
trangpeiepicRSMaid aresen danobbel vardedAmayioribimoashl oRe BheEmEion
15 341. When the on-vehicle main unit 360 determines to re-propose the
can diomitinadigaRd nogathe el ol ssshisrngrgvesicddb renskdhsseamatrnsaliic
__district navigation path, which is the optimal path from the vehicle's current
infopostrmpecirgie E9 pointaxordie eharghculisalatprstrav«rthesuiay vices
20 the traffic-problem locations JI, J2... in the corresponding neighboring
-5 submelatadheIBINi9 & henwvelistess arapiitasiyindfile navigation method
according to the present invention. First, in step 5410, one on-vehicle
mainliit@60 thcks daiedwn b3 Mveniuséibales atdd dristanaxifgaition path
path Rl subject to a start point S of a trip and an end point E of the trip. In
bassteprSinep it ohtheticlalmaivi galtsspasleedthéalfhesigigahoring area Ac,
and determines whether the district ﬁavigation path and the traffic-problem
locations J1, J2... overlap. When the district navigation path and the
10 traffic-problem locations J1, J2... do overlap, the on-vehicle main unit 360
outputs an inquiry, informing the driver to re-propose the district navigation
path. The inquiry outputted by the on-vehicle main unit 360 is an inquiry
window displayed on the display screen 34€¢. The inquiry outputted by the
on-vehicle main unit 360 can be a voice inquiry performed by the speaker
15 341
When the on-vehicle main unit 360 determines to re-propose the
district navigation path, the on-vehicle main unit 360 re-proposes another
- disfrict havigation path, which is the optimal path from the vehicle’s current
position Pc to the end point E of the trip without having to travel through
20 :the trafﬁc~problem locations J1, J2... in the corresponding neighboring
area Ac.
FIG 4 is a flow chart of a vehicle dynamic navigation method

: _accerding to the present invention.

First, in step S410, one on-vehicle main unit 360 that is carried on a

10
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a GPS 320 on the said vehicle to fetch the current position Pc of the
vehicle 5 outputted by the GPS 320 and to set the current position Pc of
the vehicle as the start point S of trip. In step 5410, the on-vehicle main
unit 360 is electrically coupled to an input device 310 for inputting the end
point E of the trip and an update interval t. In another embodiment, the
on-vehicle 360 is electrically coupled 10 to a memory 370 that has stored
therein the said update interval t, and to read in the update interval t from
vehiidensaioora 8302 |to§@ép’lamgaitmwaﬁbh&ie sudeohiBesstatt pates thef a
said total navigation path RI subject to the start point S of the trip and the
tripestiponeEd pioig fm ke tdtapnavigation path Rl is the optimal path
from the start 15 point S of the trip to the end point E of the trip.
Therbafttapthé b vbhicin-vedirclninaso yuidedtfiaveltcioicalizvedfiphed to
the start point S of the trip to the end point E of the trip. In step 420, the
a GotsvEictertlzdrsand: 3ebirdedivdstsdstivnouniem atips tobthB doehtiba vehicle
the vehicle from a positioning system, and 20 transmits the position -
outjnftieddtipnite GHRHMBLS taaitidinfetrtlationsenepastimoligh & thizatebscle as
transceiver 350. The position information includes the vehicle's current
the positipo e Sndfthepupdate interval t. The position system includes a GPS
module (Global Positioning System Module) 320. The remote traffic
inforimasiep sehiér, 380 hassthnedietierein unin il sreldatmeally coupled to
traffic-problem locations Ji, J2 .... The remote traffic information server

~ an B8Risdonceciddthoougiptiitigaheetodighniaiz of the trip and an update

interval t. In another embodiment, the on-vehicle 360 is electrically coupled
to a memory 370 that has stored therein the said update interval ¢, and to
read in the update interval t from the memory 370.

In step S410, the on-vehicle main unit 360 calculates the said total
navigation path R1 subject to the start point S of the trip and the endlpoint E
of the trip. The total navigation path R1 is the optimal path from the start

point S of the trip to the end point E of the trip. Thereafter, the on-vehicle

‘main unit 360 guides the vehicle to travel from the start point S of the trip to

the end point E of the trip.

In step 420, the on-vehicle mam unit 36(3 recelves position
information of the location of the vehicle from a positioning system, and
transmits the position information to a remote traffic information server 380
through a wireless transceiver 350. The position information includes the
vehicle’s current position Pe and the update interval t. The position system
includes a GPS module (Global Positioning System Module) 320.

"The remote traffic information server 380 has stored therein

11
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 infosrRatithin e ¥pe it datius PRBSEL

Bureau, Department of Transportation of every county, and police

department's broadcast station to receive real-time traffic-problem 5

locations JI, J2 ... and other traffic information of different locations and to

update the data at anytime. In step S430, the remote traffic information

server 380 provides the information of real-time traffic-problem locations

J1, J2 ... of at least one neighboring area Ac, and transmits the

informatiqn to the onxvehicl ain_ 10 unit 360, The neighhoring area Ac
mulidpl ¢ diHobmG Gastrond APt eabameidd clfent pddiforrprote traffic

having a specific geo bqundary. Thegpecific giaeo oundary is the circular

n

WO WBRtdPg: HESEKEIdS ddisintvay

position Pc, in which the specific radius r is 15 directly proportional to the .
Burgahatd 15RAMPEH offer EFABSERREHS WO s pekfY g & BBt €aPBEce
an.oval, square, rectangle, or any of a variety of polygonal geo zones. In
deparép sy, tREAREFRShioFFRBRS s@vexﬁ%f@e‘é%|eé@§§m1@on%§ééﬁam@biem

neighbaring areas Ag, including a first neighboring area Acl 20 )
locatiprssddndifg-to %M@é&%%%% %@m%%a% ferentdesations and
corresponding to a highway. The specific radius rl of the first neighboring
to U@@%@%“r’s@#fbﬂé%ﬁ‘?ﬁ% specific radius r2 of the second neighboring
area Ac2. On the plain road, the traffic information server 380 calculates

the Ip FERUBGIGh D SERRRIRDERHICBEOND AipfRsE Ty thed R gt des the

equation:
infor?nation of real-time traffic-problem locations J1, JZ ... of at least one

neighboring area Ac, and transmits the information to the on-vehicle main

unit 366.

The neighboring area Ac is a neighboring geo-zone around the
vehicle’s current gﬁositidn Pe, having a specific geo boundary. The specific
geo boundary is the circular area within a specific radius r based on the
center at the vehicle’s current position Pe, in which the specific radius r is
directly proportional to the ﬁpdate interval t. In othér embodiments, the
specific geo boundary can be an oval, square, rectangle, or any of a variety
of polygonal geo zones.

In step S430, the traffic information server 380 selects two
corresponding neighboring areas Ae, including a first neighboring area Acl
corresponding to a plain road and a second neighboring 'éfea Ac2
corresponding to a highway. The SpICGiﬁC radius r1 of the first neighboring
area Acl is smaller than the specific radius r2 of the second neighboring |
area AcZ.

On the plain road, the traffic information server 380 calculates the

12



10

15

20

rI=Vxtx(1+a) (1) in which, rl is the specific radius; V is the speed of the
vehicle; tis the update interval; and a is a first correction efficient,
preferably 0.3. 5 On the highway, the traffic information server 380
calculates the radius of the second neighboring area Ac2 subject to the
following equation: r2=Vxtx(1+/3) (2) in which, r2 is the specific radius; V
is the speed of the vehicle; t is the 10 update interval; and $ is a second
correction efficient, preferably 0.5. On the plain road, in the conditions of

radegesd kht ﬁ%m@?wetmﬁw inferietonootice fodteweng Hyuation:

minutes, and the first correction efficient is 0.3, the radius rl of the first
neigHBboriy ardaxAdrstiolld be 70x(10/60)x(1+38%0)=15km radius. 15
On the highway, in the conditions of speed limit 1 | Okm/hr, updating
In wafRhintobniatibs opeeifer eadip0Whituths, apdatieofetiond ehicdetianis the
efficient is 0.5, the radius r2 of the second neighboring area Ac2 should be
updialen BBk 2RS0% s 28 fiest eattec i 51§ ai talt|epshfevirtsi diffielent
radiuses of the neighboring area 20 Ac calculated by the traffic
inforiptitidh&sdrigh 88y, stitgettatidifierfmtmaidate soterval380Tbeltraffites the
information server 380 calculates the radius of the neighboring area Ac,
radsupjeet tehequaionel( Wy cighiRiring theazpdate intebjatt. The fhaffitollowing
information server 380 also stores the table shown in FIG 5 in a database
equagosr memory device (not shown), and fetches the 13

r2=Vxtx(d+8)y 2)
in which,rril is the specific radius; V is the speed of the vehicle; t is the
update interval; and /Sis a-second correctién efficient, preferably 0.5.

On the plain road, in the conditions of speed limit 70km/hr, updating
traffic -information once per every 10 minutes, and the first correction
efficient is 0.3, the radius r1 of the first neighboring area Acl should be
70%(10/60)x(1430%) = 1 Skmn radius. |

On the highway, in the conditions of speed limit 110km/hr, updating
traffic information once per every 10 minutes, and the second correction -
efficient is 0.5, the radius r2 of the secon& neighboring area Ac2 should be
110x(16/60)x(1+50%) = 28km radius.

FIG 5 is a table showing different radiuses of the neighboring area

Ac calculated by the traffic information server 380 subject to different

- update intervals t. The traffic information server 380 calculates the radius of -

the neighboring area Ac, subject to equations (1) and (2) and the update
intervai t. The traftic information.server 380 also stores the table shown in

FIG. 5 in a database 381 or memory device (not shown), and fetches the

13
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radius of the neighboring area Ac based on the index of the update
interval t by means of table look up for searching the data of the
traffic-problem locations within the radius of the neighboring area Ac. In
step S440, the on-vehicle main unit 360 constitutes a district 5 navigation
path subject to the segment of the total navigation path within the
neighboring area Ac. The on-vehicle main unit 360 also determines

hether the district navigation path and the real-time traffic-problem
rRRGhLTE 19 & R B (D SAGE AR s MSIEHAPGRAERARES interval ¢
district navigation path.and the 10 real-time traffic-problem locations ji,
b IGIAC? VR IR Bl S ARSI GRS Mshidieiangin i J86LC-problem
determines whether or not to_end the flow (Step 5490), and then ends the
lofgiiamsew i %uﬁegfépl?uﬁglﬁhbomaéﬁ@r update interval t
is up when the answer is no. When it is determined that the district o
navigafib ISRIMAAY thigiey R Yok &rafriBrsmEmBlatenstitypes o district
overlap during step S450, the on-vehicle main unit 360 runs step 5460. In_
méfé;aag@@opa%% SHRIBRICHS Hafn SERHISHH Sltbhes iwiahaarideiisaicpath within
whether or not to recalculate the district navigation path (Step 5470). In
the &S EANRRTREALGE R NAIR Wi Y6bisle|dBRigalytbd abserigtermines
display screen 340, and the inquiry outputted by the on-vehicle main unit
Wh@igx%ra#ﬁ%qdiamﬁhd%%&%wéd&mh@a%pt sEpakriizae. fnadfic-problem
on-vehicle main unit 360 can also be coupled to a speaker 341, and the
ioﬁ?&lﬁ@sd}tpl@ted %V‘fiﬁ]élﬁr{%ﬂc%@%}ﬂ unit 360 can be a voice inquiry

outputted through the speaker 341. o o
' When it 1s determined that the district navigation path and the

real-time traffic-problem locations j1, j2... do not overlap during step S450,
the on-vehicle main unit 360 determines whether or not to end the flow
(Step S490}, and then ends the flow when the answer is yes, or runs step
S420 after the update interval ¢ IS up when the answer is no.

When it 1s determined that the district navigation path and the
real-time traffic-problem locations j1, j2... do overlap during step S450, the
on-vehicle main unit 360 runs step S460. In step S460, the on-vehicle main
unit 360 outputs an inquiry for selection whether or not to recalculate the
district navigation path (Step S470).

In step S460, the on-vehicle main unit 360 is electrically coupled to

a display screen 340, and the inquiry outputted by the on-vehicle main unit

360 is an inquiry window displayed on the display screen 340. The
on-vehicle main upit 360 can also be coupled to a speaker 341, and the
inquiry dutputted by the on-vehicle main unit 360 can be a voice inquiry

outputted through the speaker 341.
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14 When it is determined not to recalculate the district navigation path
during step S470, the on-vehicle main unit 360 runs step S490. When it is
determined to recalculate the district navigation path during step S470,
the on-vehicle main unit 360 runs step S480. During step 5 S480, the
on-vehicle main unit 360 calculates another district navigation path and
then runs step S490. The said another district navigation path is the
optimal path from the vehicle's current position Pc to the end point E of the
trip witMbgnpadsidgemugpdmotridice pedbldat todeidistritt d2vigaiBos psith
a schematic drawing showing the operation of the vehicle 10 dynamic
durnyyigfatioh4y8teicacoordinipto theipresaintlflention stepeB¢R0 driver of
the vehicle has set a location of departure (start point) A and a location of
destingfloer(ebhd pdiatpimthedbtiovebiidankibeutiie3d s thtaims igatitne path
traffic information server 380 a traffic-problem location on road R220, and
duriegrateth&ihe, tthfiors jahmsdmaiocatioh36Gmunad Rp RN 6. Hasethgrstep
the navigation function and the traffic-problem location J3, the on-vehicle
S4 &haithanit 6 letermiags R2T0FRI30abchdates "sngestedistrave ipatiation
When the driver drives the vehicle to point B, the traffic trouble at the
pathraffit $heablemdctaiosdP0 mibyeheas et ladiminsttad! ethigatasepath is the
subject to the technology of the present invention, the on-vehicle main 20
optumit[36ethlérenmities R 0IR2201twend thesisigyfatad tavehdapiviitdicd the
obtaining a relatively shorter travel path. In another condition, the traffic

~ triptroithlertithesmagfithpratgbrthie catiffnciprelyl stitl bodst sk thérefthay. be

yet another traffic-problem location J2 on road R230 when the driver
drive€IG. 6 is a schematic drawing showing the operation of the vehicle

dynamic navigation system according to the present invention. After the
driver of the vehicle has set a location of departure (start point) A and a
location of destination (end point) C, the on-vehicle main unit 366 obtains

from the traffic information server 3860 a traffic-problem location on road

" R220, and learns that the traffic 1s jammed at location j1 on road R226.

Based on the navigation function and the traffic-problem location J1, the

~on-vehicle main unit 360 determines R216-R230 to be the “suggested

travel path”. When the driver drives the vehicle to point B, the traffic
frouble at the traffic-problem location J1 may have been ehiminated. In this
case, subject to the technology of the present invention, the on-vehicle main
unit 360 determines R216—R228 to be the “suggested travel path”, hence
obtaining a relatively shorter tiavel path. In another condition, the traffic

trouble at the traffic-problem location J1 may still exist and there may be

yet another traffic-problem location J2 on road R230 when the driver drives

the vehicle to point B. In this case, subject to the technology of the present

15
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the vehicle to point B. In this case, subject to the technology of the present
15 invention, the on-vehicle main unit 360 dynamically determines a travel
path to the destination C through road R260 to highway H101 and then to
destination C via road R240. As stated above, the present invention
transmits position 5 information to the remote traffic information server
380 and receives a real-time information of a traffic-problem location in a

. predetermined neighboring area Ac very update, jnterval t, thereb
v Bl OEAG A i Gl  RABAELS eGB!

R R R

to be understood %m y other possible modifications and variations
destigaty deSvitd % rting from the spirit and scope of the invention
as hereinafter claimed. 16 WHAT IS CLAIMED IS: 1. A vehicle dynamic . .
navigation d E8MFisirtg theRIAEHET: @Vﬁ?gﬁ%eﬁfé}@%gﬁ uhpsition
. . calculating a total navigation path subject to, a predetermined location of a
mfogm‘%emﬁ@f -pr%ﬁaéaepfé%%a{er QHRALABNS S EHeXiHaRDA dEfRIVES 2
trip; (b).said on-vehicle main unit receiving from a positioning system .
realy WorlMRRIIGR of nd |GEET BF AR VB RS BHAiER SniBsilctarmined

. main unit is installed, and transmittigg said positign informa%on tg a .
neighhefg area Ac at every update mierval ¢, thereby dynamically

updating “travel path” to guide traveling of the vehicle away from jammed
or interrupted road segments. | |

| Although the present invention has been explained in relation to its
preferred emﬁodimen’t, it 1s to be understood that many other possible
modifications and variations can be made without departing from the spirit

and scope of the invention as hereinafier claimed.
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traffic information server by means of a wireless transceiver; (c) said
remote traffic information server providing traffic-problem location data of
at least one predetermined neighboring area and transmitting the
traffic-problem location data to said on-vehicle main unit subject to said
position information; (d) said on-vehicle main unit constituting a district

navigation path subje er e f.said total navigation path
that is covered by said% t?ﬁ%i‘%ﬁuﬁrea, and determining
whethex saiehclistiich AaVioalenR PRl ARdRRIGCHATIERIPIRMIapatign data
overlap each other; and (e) re-proposing said district navigation path when

said @isticomaeigaiompatuandcaiic intfiic priobée mavigaiom deidh abgect to
been determined to overlap each other, said at least one predetermined

a PHRAGHBBHAGhIesARRIabd B SRAM ARGt iRk PRadeisSBived ipcation

of Qﬁg@&n%@i&e&lﬁ{g%#osition of the vehicle to be the center point, and the
parameters corresponding to the movement of the vehicle such as

vehigly spaedotimelintesvahavhaigin, thecikange PbEAIA abiRAANE system
predetermined neighboring area is smaller than the range from the start
posiaim Sremwenn pdithe locarinn vehithe derdnlic omvigaitbnsaidimodahicle

claimed.in.claim 1, wherein said on-vehicle main unit Qutputs an inquiry
g W P Se P EAPr GRS IR RA I SRRRASAR Her Ste

traffld ARG HSRAR b MG LS PLPRARUIG Said fUstiict pavigation path is

selected. 3. The vehicle’dynamic navigation method as claimed in claim 1,

wherein said distiislenardgatiom inthasioantained insaiddioal rasigaasbiem
Iocggz)% data of at least one predetermined neighboring area and ﬁansmiﬁing
the traffic-problem location data to said on-vehicle main unit subject to said
position information;

{d) said on-vehicle main unit constituting a district navigation path
subject to the road segment of said total navigation path that is covered by said
at least one neighboring area, and determining whether said district navigation
‘path and said traffic-problem location data overlap each other: and

(e) re-proposing said district navigation path when said district
navigation path and said traffic problem location data have been determined to
overlap each other, said at least one predetermined neighboring area provided
by said remote traffic information server is based on the current position of the
vehicle to be the center point, and the parameters corresponding to the
movement of the vehicle such as vehicle speed, time interval, wherein, the
range of said at ieast one predetermined neighboring area is smaller than the
range from the start point S to the end point E.

2. The vehicle dynamic navigation method as claimed in claim 1,

wherein said on-vehicle main unit outputs an inquiry for selection whether to

re-propose said district navigation path after step (d), and runs step (&)

17



4. The vehicle dynamic navigation method as claimed in claim 1, wherein
said on-vehicle main unit runs step (b) after a predetermined update
interval when having determined during step (d) said district navigation
path and said traffic-problem location data to not overlap each other. 5.
The vehicle dynamic navigation method as claimed in claim 1, wherein

said gpyelide nan L B SSEEal couplaring displausgreen durng

said step (e), quiry outputte said‘'on-vehicle main unitis an
inquiry Windovuidisielayeakefi s aie displiiynsereeiiod. dhevehicte dyndaite 1,
navigation method as claimed in claim 1, wherein said on-vehicle main
whendinisaidstisteity vovigedan prtheakenthinad istsgdeptahtesagsiungth.
outputted by said on-vehicle. main unit is a voice inquiry.outpujted thyaugh
ool oo S CSFICHD oy VGG Aol A B AT
whEfRH daid/BRICELRAU pInCIHIe A (6 Plagicab COUBIR A hpdate
input device, said input device being adapted for inputting said
int@fededeisinedipcatiereahiatal t oinicokthe (d), sadl pracdetenavnestion path
location of destination of the trip, and said predetermined update interval;

andsaddyosisnmrmblemtlonarisAating wttﬁéq@m@qbaﬁh%formation
Servg;%gm%? g%%?&‘#g ﬁ%?og{ie%m&{et'%%d ypdate '”tﬁr‘éﬁq"é%% 1,

The ethiod as claimed 1h claim 1., erein

wheAlghoRUERIRlS sARNURiLia SlRRticACoLRIRY 1L MREPY ERRBlasaldreen

memory means having stored therein said predetermined update interval.
du9ng heidedtie(dynandi¢iravigation onghud @ delaanbdmmwlhinlel main unit 15
an inguiry window displayed on said display screen.

6. The vehicle dvnamic navigation method as claimed in claim 1,
wherein said on-vehicle main unit is electrically coupled to a speaker during
step (e), and said inquiry outputted by said on-vehicle main unit 1S a voice
inquiry outputted through said speaker.

7. The vehicle dynamic navigation method as claimed in claim 1,
wherein said on-véhicle main unit is electrically coupled to an input device,
said input device being adapted for imputting said predetermined location of
start point of the trip, said predetermined location of destination of the trip, and
said predetermined update interval; said position information transmitting o

the remote traffic information server during step (b) contains said

predetermined update inierval.
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wherein said positioning system that provides said position information to
said on-vehicle main unit during step (b) comprises a global positioning
system module. 10. The vehicle dynamic navigation method as claimed in
claim 1, wherein said at least one predetermined neighboring area
provided by said remote traffic information server during step (c) each is

the cycufar 2 eC|f| s based on the cen ter a
curre'érrutngls|t|(RJ,aﬁ%v§’[%11‘| Hﬁmﬁe carr %élé)éﬁ ﬁﬁ\’/%%lczi% m&h’i‘ﬁﬁfnﬂh"‘?ﬁa L
wheebigleglynamicchpiigatiammenod a3«aimaninsigned o W{E@ﬁ%sﬁigam
specific radius is directly proportional to said update’interval. 12. The
saidahiviecdyramicsiaigag ctondtboet ¢is deidect fetiminntd, uyimreintsaia!.
rem(r)é Uﬁ%flc mformat on server provides traffic-problem Jocation_ data of
eig

two ri Hﬁ%csl%?)"@)mé%ﬁ’d Wgﬁ%oﬁﬁ@‘%‘?@a@ claim 1,

' r t |n 94
Whé%%%ﬂ%@ﬁgﬁéﬁﬁﬂ*éﬁ%ﬁgﬁrﬁzﬂ@m% S BRRAIIRAN g0 geic
onofetdiddinsiaineighibadingrareadpeinty soalienbanthasneciisiasiiaelsaidm

second neighboring area. 13. A vehicle dynamic navigation system
magdglglled in a vehicle to guide traveling of said vehicle, comprising: 19 an

Cdald i a0 BAHerAa S, TSP 5 GURUE b
whepSHomR] sRIYENIGR predetermined neighboring area provided by said
remote traffic information server during step (c) each is the circular area within
a specific radius based on the center at the current position of the vehicle
carrying said on-vehicle main unit.

11. The vehicle dynamic navigation method as claimed in claim 10,
wherein said specific radius is directly proportional to said update interval.
| 12. The vehicle dynamic navigation method as claimed in claim 10,
wherein said remote traffic information server provides traffic-problem location
data of two neighboring areas during step (c), said two neighboring areas
including a first neighboring area corresponding to a plain road and a second
neighboring area corresponding to a highway, the specific radius of said first
neighboring area being smaller than the specific radius of said second
neighboring area.
13."A vehicle dynamic navigation system installed in a vehicle to guide

traveling of said vehicle, comprising:
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an electronic map database, said electronic map database having stored
therein multiple road map data; a display screen for display of road map
data regarding the current position of said vehicle; a wireless transceiver;
and an on-vehicle main unit respectively electrically coupled to said input
device, said global positioning system, said electronic map database, said

display screen, and said wireless transceiver, and-ad read in sai
oca B T N L R0 L5
an wtéjﬁﬁgﬁaqu the current position of said vehicle from said global

positioning system, to set the current position of said vehicle to be a

locatioigiobal spastitipeimofsyrdnp adagtedcticolipus thtalonamdgatmrsitath of
.Subject to said location of the start point of the trip and said location of the
saidaggifon of the trip and said road map data of said electronic map

q : i eaid.onvehicle main uni : " .
atagﬂsge#%%;}%ﬁ% éﬁ%gggé? ?a?aaé@e%@&H%Z%ﬁ:&%tﬁBﬁgéoﬂawggf stored

informatio current position 0 Icle receivedTfrom

thesaigd g{gﬁgﬂ@mﬂqﬂ@g d&ystem through said wireless transceiver to a
remote traffic information server so as to obtain a real-time traffic-problem

locatioriisplerraiosnofer |nlareqsratate maned ateighpaninsais fesrent
sajd 20 ren}zgte traffic information server through said wireless transceiver,
?O%{ﬂﬂmc%%gﬂ f’e@”&? istrict navigation path based on the part of said total

naviml&%tﬂﬁqgggéaigﬁﬂeast one predetermined neighboring area,

and determines whether said district navigation path and said

traffiesprobleshildeatioimdatsit respectively electrically coupled to said input
device, said global positioning system. said electronic map database, said
display screen, and said wireless transceiver, and adapted to read m said
location of the destination of the trip and said update interval from said input
device and the current position of said vehicle from said global positioning
sysiem, to set the current position of said vehicle to be a location of a start
point of the trip, and to calculate a total navigation path subject to said location
of the start point of the trip and said location of the destination of the trip and
said road map data of said electronic map database;

wherein said on-vehicle main unit transmits a position information

indicative of the current position of said vehicle received from said global
positioning system through said wireless transceiver to a remote fraffic

information server so as to obtain a reai-time traffic-problem location

information of at least one predetermined neighboring area from said



overlap each other, and re-proposes said district navigation path when
said district navigation path and said traffic-problem location data are
found to overlap each other, said at least one predetermined neighboring
area provided by said remote traffic information server is based on the
current position of the vehicle to be the center point, and the parameters

rerf OIS SRRRANG 1815 [BRVRESRL OLPENSNIUE SUS ASMENFE SPECd, g

time interval, wherein, the range o at least one predetermined
comigighboringised insmaliesthaniheadanas framihe SREROIS Bai@ation

end point E. 14. The vehicle dynamic navigation system as claimed in
patblaithis, spideréitessidnsapreigicdatinetisatdghbotivgiarnapadelatsasemines

includes.names.of multiple roads and the coordingtes of a start point and
WGP SR BRTToBEL. PR e HRIB RERhd Rition data

ové%é\ﬁf%@ﬁ %%@E%C{%L?réﬁos\é’@%ﬁﬁ'@ a%@rfm%%igaﬁdb%"pg{ﬁn%&@& said
server receives real-time traffic- problem locations In Said at least one
dispriedeieviziascnmeighbaridgsaiéaisafiechrith b ClitatibRogitianet sédénd to
vehicle and said update interval. 16. The vehicle dynamic navigation
oveglapeftels efifhetPif ahlgrt Dno/Rereriemminad axeicbherpre s mnevdded

o B S R, 5500 o e at o
velgigied IBCIaim kenwhessinSaihaegRbyipgee:2oRe IS &,ohaHR 3ane
within a specific radius based on the center at the current position of said
movehiciet 18. fheewethidte slyrtaraic velvigatiopesysteimasisteimed whelsdim, the

17, wherein said specific radius is directly proportional to said update
rangepigaid at least one predetermined néighboring area is smaller than the
.range from the start point S to the end point E.

14. The vehicle dynamic navigatioh system as claimed in claim 13,
wherein said road map data of said electronic map database includes names of
multiple roads and the coordinates of a start point and an end point of each of
said roads. |

15. The vehicle dynamic navigation system as claimed in claim 14,
wherein said remote traffic information server receives real-time traffic-
problem locations in said at least one predetermined neighboring area subject
to the current position of said vehicle and said update interval.

16. The vehicle dvnamic navigation system as claimed in claim 15,
wherein said at least one predetermined neighboring area each is a neighboring
geo-zone around the current position of said vehicle.

17. The vehicle dynamic navigation system as claimed in claim 16,
wherein said neighboring gec-zone is a circular area within a specific radius
based oﬁ the center at the current position of said vehicle.

18. The vehicle dynamic navigation system as claimed in claim 17,

wherein said specific radius is directly proportional to said update interval.

19. The vehicle dynamic navigation system as claimed in claim 18,
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19. The vehicle dynamic navigation system as claimed in claim 18, 21
wherein said wireless transceiver is a GPRS mobile phone.

wherein said wireless transceiver 15 a GPRS mobile phone.
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