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VEHICLE NAVIGATION CONTROL SYSTEM AND METHOD
BACKGROUND OF THE INVENTION 1.Field of the Invention The present
invention relates to the vehicle navigation technology 5 and more
particularly, to a vehicle navigation control system and method. 2.
Description of Related Art Following fast develog:)rment of electronic
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com r to‘cotrol the vehicle's peripheral devices. The vehicle control

otehpMa St 2 dRidd Hal S lddabols the operation of the

air-conditioner, sliding sunroof, headlights, and/or other peripheral

1. Figddieé byt Ine<HRIe, but also provides multimedia audio/video output by
means of a display screen, hence increasing the added value of the
vehitiee [rRseait jeFBleP seieisbdordsitoninglsresrgaianptahng ogy
intensively used in vehicles to provide current position and a navigation

and fMEgoPABISER BB at ek i&@é@%tﬁﬂ‘ééﬁﬁﬁ@ﬁénq@ééﬁ@t@}@éﬁmmém@hod-
peripheral devices, it is generally integrated in a vehicle. Further, a GIPS

2. Dpscsepirasry ivstalied i@ vehicle for use as a handheld device. 20 FIG. |
is schematic drawing showing the application of a vehicle control
compugdlozridng GEsSdaenigen the PeciraniAsatbawdesy, thecbdmersan
130 of the GPS 120 displays the navigation status of a vehicle sign 140

easighie Wﬁy@%@‘&@@ﬁtﬁ@%ﬁﬂc@@@pﬂtﬂf@h@ﬁéﬂé thisplalpinde s
a video film. However, because a handheld navigation device is

peripheral devices. The vehicle control computer of a vehicle not only

controls the operation of the air-conditioner, sliding sunroof, headlights,

and/or other peripheral devices of the vehicle, but also provides multimedia

audio/video output by means of a display screen, hence increasing the

added value of the vehicle.

In recent vears, GPS (Global Positioning System) has been
intensively used in vehicles to provide current position and a navigation
fu;ict_ion.

Because a vehicle control computer needs to control vehicle
peripheral devices, it is generally integrated in a vehicle. Further, a GPS is
commonly installed in a vehicle for use as a handheld device.

FIG 1 1s schematic drawing showing the application of a vehicle
control computer and a GPS according to the prior art. As illustrated, the
screen 130 of the GPS 120 displays the navigation status of a vehicle sign
146 while the dispiay screen 110 of the vehicle control computer is

displaying a video film. However, because a handheld navigation device is
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1 not fitted with a speed measuring line and a gyrotheodolite, it is inferior

to a vehicle navigation system in positioning accuracy. Further, the

handheld navigation device tends to be taken away by a thief. Further,

the installed power cable and bracket destruct the internal beauty of the
. 5 A vehicle navigation system overcomes the drawhacks of a

hi ,
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computer and vehicle navigation system use a common display screen
vehicde FIANAERR e VEHRIB RN SERBEITE CHRRIE coRtfaIde e Baptheld
vehicle navigation system at a time. Trouble occurs when a passenger
ARG G A0 GratR SV IacRerifRkaRaAREH DEr e vdieib fasths ussted
vehicle navigation system to guide traveling of the vehicle. Therefore,
POVEreaBlsHNE BRI 6 %ﬁ?&%ﬁﬁbﬁtiéﬁetﬁéa%u%ﬁbﬁfn@f tha eehi@stional
vehicle control computer and a global positioning system. SUMMARY OF
THE INVERTRON RVt sENEIBvRntOERasIBEs Wecotipidhagksndyr @
the circumstances in view. It is therefore the main object of the present
handPetlicridgrbondls Vesicld tayatioh eortes M@mlﬁmcﬁﬁhtébm@@troi
a vehicle control system and a navigation system. It is another object of
COTTHRUIBRE S8Yt RSSO M ot AXEKIRIeLS0 AFAFANTCOPIRSYysteatn the
which integrates a vehicle control system and a navigation system for
owagsWingoNeRialfcamnprly solas t{a@ fovidel v el infonpatsribe vehicle

According to one aspect of the present invention, the invention

mnavigation system at a time. Trouble occurs when a passenger wishes to

watch a video film and the driver of the vehicle has to use the vehicle
navigation system to guide traveling of the vehicle.
Therefore, there is still a room for improvement on the functioning

of a conventional vehicle control computer and a global positioning system.

SUMMARY OF THE INVENTION

The present invention has been accomplished under the
circumstances in view. It 1s therefore the main object of the present
invention to provide a vehicle navigation control system, which integrates a
vehicle éontrol system and a navigation system.

It 15 another object of the present invention to provide a vehicle
navigation control system, which integrates a vehicle control system and a
navigation system for allowing one single display device to provide
versatile information.

According to one aspect of the present invention, the mvention

provides - a vehicle navigation control system, which comprises a
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provides a vehicle navigation control system, which comprises a 2
communication bus, a navigation system, a display device, and a vehicle
control computer. The navigation system is electrically connected to the
communication bus, and adapted to provide at least one item of

navigation information. The display device is,adapted, to display a human
ComRRR R BN ach BT EAUEE SRSYiT 51 SRR AT RanGhr hevenicle
veEicIe control ¢omputer.is installed in a vehic{e and (ilhegtrically
conEgh et the RommISRLASh BUSERY 1ine arplsy deviaamRedark ifighe
control computer controls at least one vehicle device of the vehjcle by .
CO%&H&%@%H%Q&@A&R@%%HE@& R RhyeRFo e tiEp Ry TRYI&&on
. .. Further, the vehicle 10 control computer fetches the at least one item of |
mfowfbnf ARG T Fah ﬁdsﬁgtéﬁw Yhé COHRREnIORRHRS
. bus, converts the fetched at least one item of navigation information into
intefhacs %&%%A@%ﬁérﬂﬂaf%msﬁ RIS IR ETASitBtis the ASRKdEdrRAtrol
item of prompt information to the display device for display during display
COMEYKRY hiimaRS Sl Rtachind int&RAEE: ABBSIdME814AbMe FaBpEElet e the
present invention, the invention provides a vehicle navigation control
COMAUIRBEAWMCRYS BHisHIGy HERIESt GREREmIdkn GRRISERSFRTatiBpULeT
produced by a navigation system on the image of a human machine
confrpdsrficl 6#h AsHSaBlRcRSNEY EHidR YRR Botshmsaies. ahthe human
navigation system is electrically connected to the vehicle control )
MEEHRPUTE K RBHRLMERTSS bHESPIAR KiRigtion syktem the vehicle

comprises a global positioning system, and an electronic map database.
confmgd computer fetches the at feast one item of navigation information

from the navigation system via the communication bus, converts the
fetched at least one item of navigation information into the at least one item
of prompt information and outputs the at least one item of prompt
information to the display device for display during display of the human
machine interface.

According to another aspect of the present invention, the invention
provides a vehicle navigation control method, which is to display at least
one item of navigation information produced by a navigation system on the
image of a human machine interface on a display device of a vehicle control
computer. The navigation system 1s electrically connected 1o the vehicle
control computer through a commumnication bus. The navigation system
comprises a globaﬁ positioning syster, and an electronic map database. The
electronic map database has stored thierein multiple road map date, and the

mnformation of multiple points of interest. The vehicle navigation control
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electronic map database has stored therein multiple road map data, and
the information of multiple points of interest. The vehicle navigation
control 3 method comprises the steps of (a) the global positioning system
produces a global position coordinate data of the vehicle; (b) the

navigation system fetching the multiple road map data and the
et B o oA GRS BUBIEL0 5 RS DSBS S BoRRHges 2

data so. as to prodyce the at least 5 one item of navigation information, the
globg|RSIBAB iféHRTSH R SAGH ffkmaﬁsﬁa%ugﬁag%ﬁ% BRLFEZRiGHS e

coordinate data produced by the glohal pasitjoning system and at least
fetcBrradhecmE bBINE 5P ftdrR é%ée@ep é?ﬁf Yo oS SRS B Tes!
data at a predetermined, specific range, the information of at least one
SUbﬁ&hi%ﬁhﬁe%&?%m%@mf%%%@WEﬁ firia GRARECOPHREHSS WithaT st
predetermined specific range fram the global position coordinate data |
onesHERBNEH RIS RledRSAIIRES Hatibask HFase MRigEIBnQY SiaifEaon
__the navigation system transmits the at least one item of navigation
infoprAhRBIcR e iR gcihie €L oP eSS ARFSIBRhE AEB MARSRIEEHORY the
bus, so that the vehicle control computer converts the at 15 |least one item
glokAlBORIHOBH th ForRhaTb ATt bl FR S8t Bie SRR IGTORSHIL GATBIRERnSpaced
and (d) the vehicle control computer displays the human machine_

fronniéraloRRl RRSIANB 20 BHERAIR SRR Bt RARISHBHBRCPGidtatAnge,

device. According to another embodiment of the present invention, the 20
the JefeR#a0R &icH LoHEAI SRR I BISHERY) heledstmentamustion of the

_navigation information produced by a r]avigation system on a display
points of interest within the predetermined specific range from the global

position coordinate data searched from the electronic map database by the
navigation system; (c) the navigation system transmits the at least one item
of navigation information to the vehicle control computer through the
communication bus, so that the vehicle control computer converts the at
least one item of navigation information into at least one item of prompt
information; and (d) the vehicle conirol computer displays the human
machine interface and the at least one item of prompt information on the
display device.

According to another embodiment of the ?reserﬁ: invention, the
\}ehicle navigation control method 1s to display at least one item of
navigation information produced by a navigation system on a dispiay
device of a vehicle control computer. The navigation system is electrically
connected to the vehicle control computer through a communication bus.

The navigation system comprises a giobal positioning system, and an
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device of a vehicle control computer. The navigation system is electrically
connected to the vehicle control computer through a communication bus.
The navigation system comprises a global positioning system, and an 4
electronic map database. The electronic map database has stored therein
multiple road map data and the information of multiple paints of interest. |
CleCHQD e IS At ASH coN o IFEHRBICoMBAS A3 RSk fb SRyt herein

,Io@gl positioning system receives multiple satellite signals to produce a
mulgna F@%g

St €86t ARstd Rl ETHAGHCR; BILRRUE DaEatinatioRterest.
position, and, search the multiple road map data from the electronic map
Thedurhpakersitgetion ¢RIMRIN drikPIE BRIl osiepA ebbrdithaelobal

data, and then calculate an optimal guide gath, wherein the optimal path

DOSIHANHES HiEEaBrarfrBsest rmukple WAt tsomsnaky tarroduce a global
corresponding guide information; (c) 10 transmit at least one item of

POSHHALSREHGHIBHN S6A ©F the Yeltbesdiidnrebmplestifwoogpeftion, and
communication bus to produce at least one item of prompt information,

seakGhdigIvdtHR I J906he AR g SFomIdMS RIS TR RIBRA daiabansisgbiect
point and the corresponding guide information of the next turning point;

to tméigﬁréagﬁleﬁ@m@m?tﬁ plobmmemtanaticnondingds dattandibainsinigulate
point and the corresponding guide information of the next turning point;

an GHAd) dspis AR attesseshEitePSTBromptirraehstisnbn corrdinakss of
device. BRIEF DESCRIPTION OF THE DRAWINGS FIG. | is schematic

mukialginEshiBwing hetapplicatibRibf @ERRRe N2 rgtdidsoripvenaien: (c)
GPS according to the prior an.

transmit at least one item of navigation information to the vehicle control

computer through the communication bus to produce at least one‘ item of
prompt information, wherein the at least one navigation information
includes a next turning point and the corresponding guide information of
the next turning point; the at least one item of prompt information includes
the next turning point and the corresponding gﬁide mformation of the next
turning point; and (d} display the at least one item of prompt information on
the display device.

BRIEF DESCRIPTION OF THE DR AWINGS

FIG. 1 is schematic drawing showing the application of a vehicle

control computer and a GPS according to the prior art.

FIG Z is a system block diagram of a vehicle navigation control

sysiem according to the present invertiorn.
FIG 3 is a flow chart of the vehicle navigation control method

according to the present invention.
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FIG. 2 is a system block diagram of a vehicle navigation control system
according to the present invention. FIG. 3 is a flow chart of the vehicle
navigation control method according to the present invention. s FIG. 4 is

a schematic drawing showing a status of use of the vehicle navigation
contr% %od ac ing.to the resent invention, FIG. 5.is a fI

an al Ffét B qwj’ e%% PSR ESh T eth o 98 %?&e

accor

~ mav 3@5%588%1'% @H%Ehéd%&o%ﬁ ﬁ??ﬁ@ﬂ?é%@wﬁﬁéﬁ%k@g the data

ucture of the optimal guide pathraccording to the present invention.
FIG. Tiga sthemati€ldraniiaehofingra stetusafwusefoftheofltdrnatiehicle

form of the vehicle naglgatlon control method according to the present
navigas o CTDETEIED BEocRITET IO o PresHIPREFRERITED

EMBE%I? T FIG.2is m block lagram ti

control gy %‘fﬁ 6?05’ ﬁ%%&cy%%%géﬁtmven ﬁ,& %u&ré%%a[#% 8F the

optyRaic n?evg Q&%M% X%t%Hé pelsesA SAMBAUNication bus 210, a
navigation system 220, a isplay dévice 230, and a vehicle control 1.5

COMpP@ER240.iThe sommimicativa@in® 1hisvaiGAN (Sarusres Nswverk) the
bus. The navigation system 220 is electrically conne

cted to the
al teromifihigamBroBUS 21 ohie i GANERtICESE BRE e ﬁﬁi%mév Rfting to the

mformatlon N1,N2,N3.... The display device 230 is adapted to display a
PR A Brachine

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG. 2 is a system block diagram of a vehicle navigation contro!
system according to the present imvention. As illustrated, the vehicle
navigation control system comprises a communication bus 210, 2

navigation system 220, a display device 230, and a vehicle control

- computer 240,

The communication bus 210 is a CAN (Car Area Network) bus. The
navigation system 220 is electrically connected to the communication bus
210 to p.mvide at least one item of navigation information N1,N2,N3...
The display device 230 is adapted to display a HMI (Human Machine
Interface) 232 and at least one item of prompt information P1,PZ,P3... ata
same time.

The vehicle control computer 240 is electrically connected to the
communication bus 210 and the display device 230, and adapted to control
at least one vehicle device of a vehicle by means of the HIMI 232 displayed

on the display device 230. The at least one vehicle device can be the
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20 Interface) 232 and at least one item of prompt information P1,P2,P3...

at a same time. The vehicle control computer 240 is electrically

connected to the communication bus 210 and the display device 230, and

adapted to control at least one vehicle device of a vehicle by means of

the HMI 232 displayed 25 on the display device 230. The at least one
vehivdhisleidevoel tamiee il 6melitesdai pbaditiohé? 244dmuldBediaadlight

player 242, radio 243, headlight controller 245, and/or sliding sunroof
contohirplbt246:dbe seticle sontmbd Carnptreli24@4dtches the at least one

item of navigation information N1,N2,N3... from the navigation system

220 Ththratigoithe corvhuricatiateb 340 Geericb s dinee e theshavigatiom: of

information N1,N2,N3 ... into corresponding at least one item of prompt
naviptoioationf&hR2 3. MidNLyPiEs. thefed teashenadtergait grompsiem 220

information PI,P2,P3... to the display device 230 for display. The
thronavigafien systemuzioxiomprises a GRS (Gabak®asitoninght0 Sysigadion

222, an electronic map database 224, and a navigation module 226. The
inforRSRA? NrMiBNHultiplecatelitessignalsio ptoMdst GRS caardintprompt

data Pe of the vehicle. The electronic map database 224 has stored

infdhemipmutinex @Rl magndhtawnditse ihtormationsof onultipterR Ob {(Romtspt
of Interest). The road map data includes names of multiple roads 15 and

infdheederdPaies dfibe stathpaiidsind ehepeirk 80 dachitdheyroads. The
information of POI includes coordinates of installation locations of speed
enfofCiesant Caanenas anc the2adirespondingdesCiipfofGidermabiositioning
System) 222, an electronic map database 224, and a navigation module 226.
The GPS 222 receives multiple satellite signals to provide GPS
coordinate data Pe of the vehicle. The electronic map database 224 has
stored therein multiple road map data and the information of multiple POI
(Points of Interest). The road map data includes names of multiple roads
and the coordinates of the start point and end point of each of the roads. The
information of POI includes coordinates of installation locations of speed
enforcement cameras and the corresponding description information,
coordinates of roads and the corresponding speed limit information, and
coordinates of points of interest and the corresponding description
information.
In other embodiments, the navigation system 220 uses the received
multiple satellite data and the multiple road map data from the electronic
map database 224 to perform precision position matching and to further

produce the aforesaid GPS coordinate data Pe, thereby enhancing the
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coordinates of roads and the corresponding speed limit information, and
coordinates of points of interest and the corresponding description 20
information. In other embodiments, the navigation system 220 uses the
received multiple satellite data and the multiple road map data from the
electronic map database 224 to perform precision position matching and
acdarfurthef throdaveght afosgstdthGRS coordinate data Pc, thereby
enhancing the 7 accuracy of the navigation system 220. The at least one
item Graxigatian inferieation NIAN2ge8i oroinfermarigatidhl systdld 22001 the
includes the GPS coordinate data Pc produced by the GPS 222 and the
naiifeationsotal ExinohiBEN (ROGRS tmersknaitiiata Bspeetitccrhgy the
R from the GPS coordinate data Pe. The information of at least one POI
GHPaibL ofddtdrest) foeans e iffatiasisnoof i Hoifeiot ddtbrestastthifithin 2
the said specific range R from the GPS coordinate data Pc searched from
spéagfielactroricinap dattasePR 4 by thimaavigatioPsystém zdormetine of at
navigation module 226 searches the said multiple road map data from the

lecglectenieMiafPddtabase] A2 sshjecteina tigetrfositiatipy ahdithepgmgs of
coordinate data Pc for calculating an optimal guide path, wherein the

|nteplimal-grhide thathindluges fhondinate Fofmouttiphe tiiR Hoinsrdindithdata Pe
corresponding guide information. The guide information includes 15 turn

seifdicatofipfarmatiei: teonacnmepadataiepeo2ddahy the ranyéetietnesysien
the GPS coordinate data Pc and the turning point.

220.

The navigation module 226 searches the said multipie road map
data from the electronic map database 224 subject to a target position Pd
and the GPS coordinate data Pe for calculating an optimal guide path,
wherein the optimal guide path includes coordinates of multiple turn points
and the corresponding guide information. The guide information includes
turn indicator information, the name of a turning road, and the range
between the GPS coordinate data P¢ and the turning point.

The vehicle may not move along the optimal guide path due to
change of traffic jam conditions, i.e., the optimal guide path shall have to be
re-calculated subject to change of traffic jam conditions. Therefore, it 1s not
necessary to transmit the optimal guide path containing the said coordinates
of multipie turn points and their corresponding guide information to the
vehicie control computer 240. According to this embodiment, the turn point
closest to the GPS coordinate data Pe is defined to be the next turn point,

and the coordinates of the next turn point and its corresponding guide
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The vehicle may not move along the optimal guide path due to change of
traffic jam conditions, i.e., the optimal guide path shall have to be
re-calculated subject to change of traffic jam conditions. Therefore, it is
not 20 necessary to transmit the optimal guide path containing the said
coordinates of multiple turn points and their corresponding guide

. ~information to.the vehicl ral ter 240. r%l '

ot TR TN o e Dlots it of SRS, Thos, the
defined tq be the next turn poing, and.th Qi of f

at l%%;l{n?gﬁ C%%n c8ﬁre%%%% |}1%Hgilﬂ &' |ﬁ¥%§m&§g6%|%’re ré{hsfrgq%%%%(t%tl %ﬁ[ﬂexdes the

control com

.yehicl 240Q. Thuys, I i igation. .
B RSN N SRR S AR e SE e oo S 1ok one
. di h jnt. I i .
oo R P2 B TGP in AT b ey The  guide
) fcorres ondir}g to the(glextiurr#b%oint.gl' evehicletcontrol computer 240
INIQISHGEME HRTAT TR SIS nn%ng%ﬁ%r?%f%rmation N1,N2,N3... into

th 1e,i inf ' .

ot G AT S
T Tt e ke e G
: bodi : isplay device 230 displ I [

DR RO O P20, HEAOLD (Bn-CAten ispley) tirddp
. FIG.3isaf t of th hicl igati th .
InfERATG b e asentin LR Tive B o o beat rael B glisplay

de\}}g{r«:n 230 overlaps the at least one item of prompt information P1,P2,P3...,

upon the image of the HMI 232. In other embodiments, the display device
230 displays the at least one item of prompt information P1,P2,P3... on an
OSD (On-Screen Display) thereof.

FIG 3 is a flow chart of the vehicle navigation control method
according to the present invention. This method is to have at least one item
of navigation information N1,N2.N3... produced by a navigation system
226 be displayed on a display device Z30 that.has the image of a HMI
(Human Machine Interface) 232. The navigation system 220 is coupled to a
vehicle control computer 246 through a communication bus Z18. The
communicatioﬁ bus 210 is a CAN (Car Area Network) bus. The navigation
system 220 comprises a GPS 222 and an electronic map database 224. The
electronic map database 224 has stored therein multiple road map data and
the information of multiple POI (Points of Interest). The road map data

includes the names of multiple roads and the coordinates of the start point
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of navigation information N1,N2.N3... produced by a navigation system

220 be displayed on a display device 230 that has the image of a HMI

(Human Machine Interface) 232. The navigation system 220 is coupled to

a vehicle control computer 240 through a communication bus 210. The 20

communication bus 210 is a CAN (Car Area Network) bus. The navigation
andsyatkpoza0atraplisesth G2 hsdanl epalt maldasteeeipzates of

The electronic map database 224 has stored therein multiple road map

speddta amdoteinfarmatiamet asultiptedP OliEivints ofrrprastinthe deadription

map data includes the names of multiple roads and the coordinates of the
infstanppmint 2 eorienstgointiofeadh ofide toaids.chimeeshipisp OipreldidEmit
coordinates of speed enforcement cameras and their corresponding
infdeseription aimformatidmatesrdinptesitf rats eres! theit ¢hmespongsppnding
speed limit information, and coordinates of points of interest and their
desoirespondifig rhadescription information. First, in step (A), the GPS 222
receives multiple satellite signals to produce a GPS coordinate data Pc of
the vEhisle.ificthance the GieNIAGY obtheveP Sindordinamadkits Prgnals to
step (A) further includes a sub step (Al), in which the navigation system
pr&RicperfGiffs acvatihing proeeBs toptoduceidi¢hd GRShromeithaterdataacy
Pc by matching the output of the GPS 222 with the road map data stored
of ihthE B cironidimep datalRses22d. (A steptiB)r inenadgationbsystern/220 in
fetches the multiple road map data and the information of multiple POI
wHRbintseoh ivigrestfraystbe: &26tpaiconap databasel224psubfest to thoduce

GPS coordinate data Pc to

the GPS coordinate data P¢ by matching the output of the GPS 222 with the
road map data stored 1n th.e electronic map database 224. |

In step (B), the navigation system 220 fetches the multipie road map
data and the information of multiple POl (Points of Interest) from the
electronic map database 224 subject to the GPS coordinate data Pe 10
produce the at least one item of navigation information N1,N2.N3.... The at
feast one itemn of navigation inforrmation NI,N2.N3... includes the GPS
coordinate data Pe produced by the GPS 222 and the at least one item of
specific POl spaced from the GPS coordinate data Pc at a specific range R.
The information of the at least one POI (Point of Interest) means the
information of the points of interest within the said specific range R from
the GPS coordinate data Pc searched from the electronic map database 224
by the navigation system 226.

In step (C), the navigation system 220 transmits the at least one item

of navigation information N1.N2,IN3... to the vehicle control computer

10
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15 produce the at least one item of navigation information Ni,N2.N3.... The
at least one item of navigation information N1.N2.N3... includes the GPS
coordinate data Pc produced by the GPS 222 and the at least one item of
specific POI spaced from the GPS coordinate data Pc at a specific range
R. The information of the at least one POI (Point of interest) means the:

thr@g% iesmatanRhie A AkIMeIEStMIBIR Ns3A SRRGHG ERRYERerts the

from the GPS coordinate data Pc searched from the electronic map

at 18850 BARE & IR DAVIGRUITGRAGITY AAQ: INDSRYC) ilfie PRV BRIIOR: one

system 220 transmits the at least one item of navigation information

iter %E"{ﬁﬁﬁ?{ég {Bﬁﬁﬂvﬁhmegﬁpppk@mputer 10 through the

communication The vehiéle éontrol computer converts the at least

ore S SRR AN O P ALAELCNE e o
thefmgﬁ%x Ispiays;the IE%Q%%%? ibe HM r%'t* YaAan MP@C@{@%P%{ prompt

the at least one item of prompt information P1,P

e fpyderso 0 sy de'ee o ptons s ghone

item of prompt in ... on the "image o

ové ghematic diawing,showing 3 statys of use Af the yePigha 34 Ravigation
0 the ,& G. 4,

control method accor Ing t presentinvention. As s OWN in

i %%%?%m!fe 230 plays a video film by means of the HMI 232. The
réference sign 410 represents the location of the vehicle. The navigation

systent Pa04searcie thetinfarestiopafithemgltipteapaints ofe of the vehicle
navigation control method according to the present invention. As shown in
FIG 4, the dispiay device 230 plays a video film by means of the HMI 232.
The reference sign 410 represents the location of the wvehicle. The
navigation system 220 searches the mformation of the multiple points of
interest 420,430,440,450 in the electronic map database 224 to find out the
points of interest 420,430 that are within the specific range R from the GPS
coordinate data Pe. The vehicle controi computer 240 converts the at least
one item of navigation information NIN2,N3... of the points of interest
420,430 into the at least one item of prompt information, and overlaps the at
least one item of prompt information on the image of the HMI 232.

FIG 5 1s a flow chart of an alternative form of the wvehicle
navigation control method according to the present invention. According to
thts embodiment, the at least one item of navigation information
NI1,N2,N3... produced by the navigation system 220 is displayed on the
dispiay device 230 of a vehicle control computer 240. The navigation

system 220 1s electrically connected to the vehicle control computer
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interest 420,430,440,450 in the electronic map database 224 to find out
the 15 points of interest 420,430 that are within the specific range R from
the GPS coordinate data Pc. The vehicle control computer 240 converts
the at least one item of navigation information N1,N2,N3... of the points of

interest 420,430.into, the at legst one item of prq ;nlg matijon, and

r i R R B R R ST T3 oMb VB DFHHEOTE)
SHMI 232. 20 FIG. 5 is a flow chart of an alternative form of the vehicle
navigation control method according to the present invention. According to

this embodiment,.the at least item of navigatign.infQrmation )
LN ORI ST Aa0 B e DA Ao flgesromic
display device. 230 qf a vehicle control computer 24Q..The navigation 25 .
gy G398 A ook el CET O d s GRS oAt on BarURER fierei
_ hrough a communication pys 240, which is a(é:AN Ca{;{rea Netwpg%ﬁr ,
MRS aa IR GRS, AR DS FUHBIAY, %P8 FER BB est
map database 224. The electronic map datapase 224 h tored therein
The TRB A S e i P SRS AT S A DA BP RRdIaS OF
The road map data in¢ludes names of multiple roads and.the.coordinates
the oFLas DA ARG aFRCRP POt of BSEH O 1 rEaALST N MIARIBRBATRD Of
multiple points qf interest jncludes coordinates of ipstallation.locations, of
mudHely BRIBH éﬁf%%%%%ﬁ&%%%ﬁé%rﬁ?é%@ﬁ glaa?éfﬁﬂsﬁ%cmns of

information, 10 coordinates of rgads and their gorresponding speed limit .
SPSRfoFMAARTST RRA" E%B?@fﬁét@%gﬁ%ﬁﬁwsiﬂ% Eﬁ%é&‘fﬁ&PMﬁH}ﬁ oL,

description . . e )
coordmnates of roads and their corresponding speed limit information, and

coordinates of points of interest and their corresponding description
information.

First, in step (A), the GPS 222 receives multiple satellite signals to

produce a GPS coordinate data Pe of the vehicle. Te enhance the accuracy

of the GPS coordinate data Pe, step ( A) further includes a sub step (Al}, n
which the navigation system 228 performs a road matching to produce the
GPS coordinate data Pe subject to the output of the GPS 222 and the.
electronic map database 224.

In step (B), a destination position Pd is input so that the navigation
system 220 searches the multiple road map data from the electronic map
database 124 subject to the destination position Pd and the GPS coordinate
data Pe and then calculates an optirmal guide path. FIG 6 1s a schematic
drawing showing the data structure of the optimal guide path according to

the present invention. As shown in FEG. 6, the optimal guide path consists of
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information. First, in step (A), the GPS 222 receives multiple satellite
signals to produce a GPS coordinate data Pe of the vehicle. To enhance
the accuracy 15 of the GIPS coordinate data Pc, step (A) further includes
a sub step (Al), in which the navigation system 220 performs a road
matching to produce the GPS coordinate data Pc subject to the output of

the thenQRE2 A afN(THE 1elédtMhithataprdasabesed ae4nirmstep. (B} 6 simply

destination position Pd is input so that the navigation 20 system 220
shossatichedatie stuitiples ozl thaprwataront thé BRErohic nthe datairasepath
124 subject to the destination position Pd and the CPS coordinate data
confaanththewoattulates an optittialguiderpaibirEiGasdsthscheoratikponding

drawing showing the data structure of the optimal guide path according to
guidhe pnésemtativentiohis shawvia inlRKGIS atheroptimakglsitle path congisiator
of 12 the turn points hN(TP1---TPN) that are stored in an array. FIG. 6
infosimaahorshtives thendate strocture @fribedyenpgotne (@RS, hetytherophien&FPS
path contains the coordinates of multiple turn points and their
coocdmespaiuttnd guide itfiermationg Theigtide dofarseaticafinclimesdamiitions
indicator 5 information, the name of a turning road, and the range between
maithehGiE, aherdiohteldataal canditheytuivggp dint. Becmaseotiafficjath, 1.c.,
conditions may change, the vehicle may not move along the optimal
the guidenpathuice, théogiilahguidecpath shalbhavintobeubiealictdatbdnge of
subject to change of traffic jam conditions. Therefore, it is not necessary
traffoctiansdtrtienoptimakhkdgoide path contaioingthe saitacoondinhtespfimal

multiple turn points and their

guide path containing the said coordinates of mulfiple turn points and their
corresponding guide nformation to the vehicle control computer 240.
According to this embodiment, the turn point closest to the GPS coordinate
data Pe 1s defined to be the next turn point, and the coordinates of the next
tum point and its corresponding guide nformation are transmitted to the
vehicle control computer 240. Thus, the at least one item of navigation
information NILI,N2,N3... further includes the guide information
corresponding to the next turn point. The at least one item of prompt
information P1,P2,P3... further includes the guide information
corresponding to the next furn pont.

in step (C), the at least one item of navigation information
NL.N2Z,N3... is transmitted to the vehicl_e control computer 240 through the
communication bus 216 to produce at least one 1tem of prompt information

P1,P2,P3...., in which the at least one item of navigation information

N1.N2,N3... includes the guide information of the next turn point; the at
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corresponding guide information to the vehicle control computer 240.
According to this embodiment, the turn point closest to the GPS
coordinate data Pc is defined to be the next turn point, and the
coordinates of the next turn point and its corresponding guide information
are transmitted to the 15 vehicle control computer 240. Thus, the at least

ne item of navigation infor tlon N1,N2 er include th U|de
o St e o B ORRio 18 HERELP trh phchr e St e A e
fOprom t |n ation I;’ P2,P3... further includes the guide mformatlon
in M%B{}n rfg?ont% Wtﬁpﬁrbomt 20 In step (C), the at least one item

O A ..
T
B
S BARRR oo PLPaPS, oo o e depl

prommlmom@éltw Béihidic QirdReiimage ohtheHMkitdumat Mashine the

Interface). FIG. 7 is a schematic drawing showing.a status of use of the
alteahethatiieform bt hkevedhidie navwm@m%mb@@m@m@wgh@ the

pre-%}fggﬁ%‘ﬁ’&gﬂ"%s ssh%%vnvrfn{ﬁg "Z’tterlg lla§cgﬁ;/€r(fge %gﬂp &y ays a video
film by means of the HMI 232. In FIG. 7, the reference sign 716 represents
the location of the vehicle. The navigation system 220 searches the multiple
road map data in the electronic map database 224 subject to the destination
position Pd and the GPS coordinate data Pe, and then calculates an optimal
guide path subject to the searched data. The optimal guide path consists of
the turn points I~N{TPI~TPN). The vehicle is at 300 meters away from the
turning point 1{TP1), and shall have to turn to the right. The name of the
turning road 1s Road112. The vehicle control computer 240 converts the at
least one item of navigation information N1,N2,N3...containing the turning
point 1 into the at least one item of prompt information, and overlaps the at
least one item of prompt information on the image of the HMI 232.

As stated above, unlike the conventional technique to use two
display screens for browsing of navigation guide information and a video
film, the invention allows browsing of a video film and navigation guide
iﬁformation to be simultaneousiy show on a single display screen.
Therefore, the invention enhances the convenience of use, avoids driver
distraction, and integrates the vehicle control device and the navigation

systenm.

14



10 film by means of the HMI 232. In FIG 7, the reference sign 710

represents the location of the vehicle. The navigation system 220

searches the multiple road map data in the electronic map database 224

subject to the destination position Pd and the GPS coordinate data Pe,

and then calculates an optimal guide path subject to the searched data.

The ggdtinal giuitieepatbsenonsistenfibhb e tsenants AN RI-TRA) ofine 1ts

vehicle is at 300 meters away from the turning point 1(TPI), and shall
prefiayedoduibdd theerightt The toamme ofitiersuwnidotteadisaizoadtie: Thessible

vehicle control computer 240 converts the at least one item of navigation
molifesmaten MldNaN3tiogoriainingiheduitiopidebaptihéranletist spirit

one item. of prompt information, and. overlaps the at 20 least one item of
andpsepyd infatmatior ot dheainege idfieHMAZ321As stated above, unlike

the conventional technique to use two display screens for browsing of

navigation guide information and a video film, the invention allows

browsing of a video film and navigation guide information to be

simultaneously show on a single display screen. 25 Therefore, the

invention enhances the convenience of use, avoids driver distraction, and

integrates the vehicle control device and the navigation system. 14

Although the present invention has been explained in relation to its

preferred embodiment, 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. 5
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15 WHAT IS CLAIMED IS: 1. A vehicle navigation control system
comprising: a communication bus; a navigation system electrically
connected to said communication bus and adapted to provide at least
one item of navigation information; a display device adapted to display a
‘human machine interface and at least one item of prompt information,
said display device is a%ﬂﬂtg%@a%@& xSt one item of prompt

informati the i {13 id.h achine interface; and a
vehicl§ 'c%?nro é%irggllﬁg]rg%gt(g ecg’ %raﬁg veﬁlc%%n%oglggtlrslé%ﬁy connected

to said:comnmnigatignditband said display device, said vehicle control
computer controlling at least one vehicle device of said vehicle by means

of the RumaahgAtOMrfe Mtsrfaledispidysconseaidedisplayidevioasaid cation

vehicle control computer, fetchipng said at least ope item of ngvigation |
O LA CalT AR Aok <0515 (TRt TSRS BB

ol ol e el O
antlleastionst itamoﬁwﬁmmfir}ﬁ@mmﬁorin@)ﬁ@igtttﬁglaéaﬂw&@ﬁ%ﬁiwake is
during display of said human machine interface. 2. The vehicle navigation

agantrsl §)seeiprinncRaideatiteaRinmE, Weoreif sraunpivighdomayisernpon the
iRPIRS%i8 HORAPRSAANNY RHISILATaRE 1o Produce a global

a venicle control computer installed in a vehicle and electrically
connected to said communication bus and said display device, said
vehicle control computer controlling at least one vehicle device of said
vehicle by means of the human machine interface displayed on said
display device, said vehicle control computer fetching said at least one
item of navigation information from said navigation system via said
communication bus and converting the fetched at least one item of
navigation information into the at least one item of prompt information
and outputting the converted the at least one item of prompt information
to said display device for display during display of said human machine
interface.

2. The vehicle navigation control system as claimed in claim 1,
wherein said navigation system comprises:

a global positioning system adapted to produce a global position
coordinate data of said vehicle; and

an electronic map database, said electronic map database having

stored therein multiple road map data and the information of multiple

points of interest.

16



coordinate data of said vehicle; and an electronic map database, said
electronic map database having stored therein multiple road map data
and the information of multiple points of interest. 16 3. The vehicle
navigation control system as claimed in claim 2, wherein said multiple

road maprdata ipelydes I0eNANES A MuKinletaads and the.copdinales -
tf?e r%? c% the roads. 4. ?1 e

of the start point an erd point of eac e vehic
wheavlgatiod esnlisysted amplaimediriclain Zhewhearrip sichinfaphationds
of multiple points of interest includes the coordinates of the installation
andbshtonewtimalgsieodpdsd Batforoonsnenshrifegasgh@aisir edresspondirige
description information, the coordinates of roads and their corresponding
as(gseed limit information, and the coordinates of points of interest and their

corregponling AesERtion JARSMANAR.5) theehicle payvigation.contoh o,

system as claimed in claint2, wherein said at least one item of navigation
whisfetmagind innlisdesatienglobahpoisitide geoidinatef ditaspeadubed hiesaithe
global positioning system and information of at least one specific point of

cogndeataritinthe spremidatinge iIvsatisaia gouapbaipspesrinateament

said information of at least one specific point of interest being the ..
AR B thé PO GRS WA & S RO ARG Sopfdinates
ofggﬁ?ﬁnoéﬁﬁ}ﬁ%%%@ﬂﬁ@s%@zﬁﬁgﬂrﬁ%@d sgigh avigAlieRYSIEMPN  the
coordinates of points of interest and their corresponding description
information.

5. The vehicle navigation control system as claimed in claim 2,
wherein said at least one item of navigation information includes the
global position coordinate data produced by said global positioning
system and information of at least one specific point of interest within a
specific range from said global position coordinate data, said information
of at least one specific point of interest being the information of the
points of interest within a specific range from said global position
coordinate data obtained by said navigation system by searching the
information of multiple points of interest in said electronic map database.

6. The vehicle navigation control system as claimed in claim 2,
wherein said navigation system further comprises a navigation module,
said navigation module searching the multiple road map data in said
electronic map database subject to a destination location and said global
position coordinate data and calculating an optimal guide path subject to

the searched road map data.

17



information of multiple points of interest in said electronic map database.

6. The vehicle navigation control system as claimed in claim 2, wherein

said navigation system further comprises a navigation module, said

navigation module searching the multiple road map data in said electronic

map database subject to a destination location and said global _position

coordi aaﬂgf@a E&@%Mh&ﬁ%@%%&% GRS Pafts thiBeth ihelaim o,

ed yga ata,. %7 7. The.vehi igatio t ystem as..

R i L R R B it
tueierdipatessoimduliple dorriRpdieitscandimeidormespriding guide

information. 8. The vehicle navigation control system as claimed in claim

7, whérelmsaithiitie iroigaition eeluded syratidicsormfuedatiorgltien 7,

name of a urnin& raad, and the range hetween Sﬁ[igégk)bal position

WhEETHin S0 AL SR RETRATIRY PmMUe STt AYACHERAgHHSHEG AL, the

te ' i im in sgi ng naviga o
A e O g R S PgRgion
cosaidi ahteakitanaidesmidiferennt pofermation contains said guide

information of said next turning point. 10. The vehicle navigation control
systerfl-as tavigbdale cRam gatinhersinEaid S Jeeit encclaimgd devideim 7,

S A B B ep I o A o HRRe e

infiGMicRBEIUSeS ARYINBAAIS RIBYRE, Ohnd said at least one item of prompt
information contains said guide information of said next turning point.

10. The vehicle navigation control system as claimed in claim 1,
wherein said at least one vehicle device includes an air-conditioner of
said vehicle.

11. The vehicle navigation control system as claimed in claim 1,
wherein said at least one vehicle device includes a multimedia player of
said vehicle.

12. The vehicle navigation control system as claimed in claim 1,
wherein said communication bus is a car area network bus.

13. The vehicle navigation control system as claimed in claim 1,

wherein said display device is adapted to display said at least one item of

18



said vehicle. 12. The vehicle navigation control system as claimed in claim
1, wherein said communication bus is a car area network bus. 13. The
vehicle navigation control system as claimed in claim 1, wherein said
display device is adapted to display said at least one item of 18 prompt
nformation by. means of an on-screen display. 14. The vehicle navigation
pr oL D R LR dBaligation syetem
produces The: Glebat ROGEANAIRI BRI GhiFICYRNEIE BY BISAAS ASAULMEN 2,
matching the received multiple satellite data with the multiple road map
witatsiin said alecigatiomapstatabpsedibed tehigmbaVigatiodicantraata of
ﬁeth d for displaying at least one item of nayvigation information
sa \&?g@

RIS ATRE IR ACH SRR BIRIROEAGS sratilRthmmispipsatellite

int ' i icl t said.
o e e B S S R B Blbasr

computer Ahvelghl @ cempuiiaatonbus raaif JeprigatiepBaieMat least one

comprising a global positioning system and an electronic map database,
itesni@ElveN gt oraprdatabatenavingsted dhararvigatiple ystemapn the
.__data and trbe information of multiple points of interest, the vehicl :
MRE58tidh CHHSE ARG oMBREIAGEhe s B p %P?a;fsgwsba a vehicle

coRpRiion) Salé?@a?ﬂoﬁﬁ%geﬁi%p ﬁ@ﬁtiBQiﬁgﬁﬁigﬁgﬁrﬁéﬁ%&ed to

vehicle; navigation system fetching said multip ap data
safthdsetiddiforroatias] otpeiniatetintaresigubjectionsaidaiobabposiion said

navigation system comprising a global positioning system and an
electronic map database, said electronic map database having stored
therein multiple road map data and the information of mulitiple points of
interest, the vehicle navigation control method comprising the steps of:

{a) said global positioning system produces a global position
coordinate data of said vehicle;

(b) said navigation system feiching said multiple road map data
and said information of points of interest subject to said global position
coordinate data so as to produce said at least one item of navigation
information, said at least one item of navigation information including
said global position coordinate data produced by said global positioning
system and at least one specific point of interest spaced from said global
position coordinate data at a predetermined specific range, said
information of at least one point of interest being the information of the

points of interest
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coordinate data so as to produce said at least one item of navigation
information, said at least one item of navigation information including said
global position coordinate data produced by said global positioning
system and at least one specific point of interest spaced from said global

asition cpordinate data a redetermined specific rangFﬁ:Is i% .
Wi B TeP B pSREGH e@&%%. e SI9he) gsition
co@f&%ﬁg IfSEeSt - YN ﬁ@iﬂlp@ﬂ%te dcéﬁﬁeﬁa%?a%%%sﬁy said

global position coordinate data searche from sali ctronic map
naviatatiasedygigaid navigation system; (c) said navigation system transmits

said at least one navigation information to said vehicle control computer

throu@ﬁ)smdcé»ﬁmgm@mow%gm éféﬁtﬁéfl‘ﬁéw ARG tertopBemsigation

onyv ,Sr\]ts S%Id at}fas one item othnav ati ormailonl to at least 0 ﬁi‘m

emo promptin ormafi %C% (%%%})F’é %%?H}Qﬂ)
bu§a§bhﬂf§@@dfm@@ﬁ1w%{ﬁ§sw&ﬁ@9@% 'Eéﬁtv%?w.% It oft P bne item

information on said display device, said display device overlaps said at
of Inastgasdtermbbpratipn infoon@tibaaspamthe tenagel of sadptumisrmation;
machine interface. 16. The vehicle navigation control method as claimed
angh claim 15, wherein said step (a) comprises a sub step (al) in which said

nawg@xw%ﬁ?% tem; gt%&iﬁ}c@a 88%% %L(O rdcé;f Sac S}globa& osmonln achine

syste e mu ple road map & ec oty
inteafabast® RIRHEESast one item of prompt information on said display

device, said display device overlaps said at least one item of prompt
information upon the image of said human machine interface.

16. The vehicle navigation control method as claimed in claim 135,
wherein said step (a) comprises a sub step {(al) in which said navigation
system matches the output data of said global positioning system with the
multiple road map data stored in said electronic map database to produce
said global position coordinate data.

17. The vehicle navigation control method as claimed in claim 135,
wherein said communication bus is a car rear network bus.

18. A vehicle navigation control method for displaving at least one
item of navigation information produced by a navigation system on the
image of a human machine interface on a display device of a vehicle
control computer, said navigation system being electrically connected to

said vehicle control computer through a



said global position coordinate data. 17. The vehicle navigation control

. method as claimed in claim 15, wherein said communication bus is a car
rear network bus. 18. A vehicle navigation control method for displaying at
least one item of navigation information produced by a navigation system

coffhilIfi d2R8R oty %ammm%am{fa@gja% d'E_B@EP&Y 68 Of a glbal
vehicle control computer, said navigation system being electrically

postimeeigdsisteaid aediale etattabeimpuier daxabighen 20idosientrieatiomap
bus, said navigation system comprising a global positioning system and

datgbesectibid reapsiarasasdiesaid elaraldineemapadatabase g atcredhe

. therein multiple road map data apd the information .of multiple points of

iniERbOth e LPRRIR AT, ShAT sbriBd SonBS R T Tgs gl

md@sal PRSHiIRN stem receives multiple satellite ‘signals to
produce a global position coordinate data of said vehicle; (b) input a

destifatiosaqdsidabahdresantinihe muipteoaemiapsdatasftgmesaidtellite
electronic map database subject to said destination and said global

signed it R R R R SRAlRORIHCR GRURRAR Bt stide gHme:

wherein.the optimal nath includes.the cogardinates of multiple . tyrning .
Doints BT A PSS Tt < e ROk e

datter-ehh adpRtigRJRigRRatiRIHaisdithMeh iR Fantral COMPWBERAYSA and

said communication bus to produce at least one item of prompt
saidfaiviagivo postieminsaidiaiakeadutmedtahtloén calculate an optimal guide
path, wherein the optimal path includes the coordinates of multiple
turning points and their corresponding guide information;

(c) transmit at least one item of navigation information to said
vehicle control computer through said communication bus to produce at
Jeast one item of prompt informatior, wherein said at least one item of
navigation information includes & next turming point and the
corresponding guide information of the next turning point; said at least
one prompt information includes the next turning point and the
corresponding guide information of the next turning point; and

(d) said vehicle control computer displays said human machine
interface and said at least one item of prompt information on the display
device, said display device overlaps said at least one item of prompt
information on the image of said human machine interface.

19. The vehicle navigation control method as claimed in claim 18,
wherein said step (a) comprises a sub step (al) in which said navigation

system matches the output data of said global positioning system with the
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navigation information includes a next turning point and the
corresponding guide information of the next turning point; said at least
one prompt information includes the next turning point and the
corresponding guide information of the next turning point; and (d) said

vehi I t | t | id, hum hi d
PR SR T SRR SRR SIEHedEs B sheap s dtspgpos
sg‘ﬂ/g@,@ggmﬁﬁd@@gﬁﬁ%@@%@n of prompt information on the image

of said human machine interface. 19. The vehicle navigation control
methodfis tlaimethinielaiavigstiohereintssidrstépo@asathyirises msciaim 18,
step (al) in which said navigation system matches the output data of said

VB BosHBNinG SPRBHNGRAN L DUfuliple FoaBahag eRita NEREPTR  Dus.
said electronic map database to produce said global position coordinate
data. 20. The vehicle navigation control method as claimed in claim 18,
wherein said communication bus is a car rear network bus. 27

ol

— i



