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VEHICLE NAVIGATION SYSTEM WITH A DISPLAY CORRECTION
AND DISPLAY CORRECTION METHOD THEREOF BACKGROUND OF
THE INVENTION 5 1. Field of the Invention The invention relates to a
vehl_cle navigation system and the display method thereof and, more
particularly, to a vehicle navigation system capable of displayirllg a

corr T@@jﬁeﬁWmMN@‘ﬁmM,WIﬁe&dﬂb@]@éﬁéCtion
method thereof. 10 2. Description of Related Art FIG. 1 shows a typical

VeRRIRIIC TRYSALUAND) DIOPIASSHOORRECT L0 MENIEOBS a
global position system (GPS) 81 and a navigation system 82. Typically,

the GPS 81 can recei\(e the sggie RE@IDal positioning satellites in the
space and accordingly compute current 15 vehicle coordinates, at any

B A@T@G A9 ENMPSIEN§FhEEEDNIcroprocessor 821 to compare the

coordinates with a built-in e-map database 822 for finding

I-I;;eq(f%rﬁﬁgiﬂq/i&qt gggtion on a map of the database 822 and displaying
Sign, w Is Indicative of the vehicle, on the display 83. Thus, when

driving, the driyes AR theyvrisles i ieeatinnspsiealrtimé.the display

e e e
meé%ﬁ) ?{; of a@plcaﬁv_e\ﬁzéle navigation system. As shown‘ inwxhz ael.
caiiver ConHals A HEDISIe AR dBRtPIEIRRTe foich i Ted adodibona s sigan, and
the display correction method thereof.
2. Description of Related Art

FIG. | shows a typical vehicle with a navigation function. Asshown
in FIG. 1, the vehicle has a global position system (GPS) 81 and a
navigation system 82. Typically, the GPS 81 can receive the signals of
global positioning satellites in the space and accordingly compute current
vehicle coordinates, at any time. The navigation system 82 has a
microprocessor 821 to compare the current vehicle coordinates with a
built-in e-map database 822 for finding the corresponding location on a map
of the database 822 and displaying a sign, which is indicative of the vehicle,
on the display 83. Thus, when driving, the driver can know the vehicle’s
location in real-time.

However, due to a certain inaccuracy, the GPS 81 often generates
the condition of FIG. 2 in which a schematic map illustrates an incorrect
display of a typical vehicle navigation system. As shown in FIG. 2, when a

driver controls a vehicle on the road 220, fora normal condition, a sign 230

i



10

15

20

1 indicative of the vehicle is displayed on the road 220, as shown in the
circle A. However, due to an error caused by the GPS 81, the

microprocessor 821 compares the incorrect current vehicle coordinates
with the built-in e-map database 822, and accordingly displays the sign

. 230,.which is indicative .of § the vehicle, off the road 220, as shown in the

1 -Pafé‘@.@%ﬁafﬁ F ?6%16@%%{3%% ﬁﬁeﬁeﬁgﬂgﬁﬁ& OBORHE (Bscfdrele
condition and to reduce trust in the religbility of the vehicle navigation

A-s%wm aﬁiﬁh?wm%aw@m %ﬁ%’rﬁﬁ%ﬂm@w@%ﬁ%% 821
the GPS satellites 9 cannot be received. In this case, the computed value

COPIPHEIRfeHIGRMRIE SHTEEBEdIRRIEd ST deRatate WAy e Duilt-in e-map

microprocessor 821 accordingly has an incorrect comparison wijth the
da@%ﬁa&%&’-%zé%&%ﬁ%@yglﬁé@@%%oﬁhmi@ﬁli%%i@éh@dﬁtm%waof
at an incorrect position. Thus, an improvement on the typical vehicle
the, ygiisiencdy e Rk ddiveds SbmTMIRIS Tl RivENEhOR aBonauses
invention is to provide a display correction method for a vehicle )
thaglyiyaide dpskaasmedy sl thoigaserssyenditina et @ gpdacopary in
display screen and an e-map database. The gyroscope generates an
thargladrigiving dhectishidlRenavigptiprasastemeludas pidiiiobadvimge. the
The display correction method displays a sign, which is indicative of a
veagields 2uiyem Hispliynaehitie aigriakelmOdtidpsaial)isseracaagnot be
current display location; (B) reading both a first road link corresponding to
reggavedrrentididpisy RASfionhincam@adedne siizonfonddiinkaosmiesteicle

to the first road link from the e-map database; (C) extracting a next
coggliglates is not accurate, and the microprocessor 821 accordingly has an

incorrect comparison with the database 822 and displays the sign 230,
which i1s indicative of the vehicle, at an incorrect position. Thus, an

improvement on the typical vehicle navigation system is required.

SUMMARY OF THE INVENTION

The invention is to provide a display correction method for a vehicle
navigation system. The vehicle navigation system includes a gyroscope, a
display screen and an e-map database. The gyroscope generates an angle of
driving direction. The e-map database includes plural road links. The
display correction method displays a sign, which is indicative of a vehicle,
on a display location, and includes the steps: (A) extracting a current
display location; (B) reading both a first road link corresponding to the
current display location and at least one second road links connected to the
first road link from the e-map database; (C) extracting a next vehicle

location; (D) selecting road links which have a distance smaller than a first
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location; (D) selecting road links which have a distance smaller than a first
2 specific distance from the next vehicle location, from the first and
second road links to thereby generate a first set of road links; (E) if the
first set of road links contains one or more road links, setting the angle of
driving direction generated by the gyroscope to become a next angle of
sperifisgdsseect diorm)thelasirigidug imkecation hEvarathanfls st swcond
smaller than a first specific angle from the next angle of driving direction
rofbminke trdieelf gerenals adtsérebl gbnerdidinlesddndisshoffivstaset of
links; (G) if the second set of road links contains the one or more road
rofif ki pésnasutiagn vevticalodistanee srgnlthi hesetiahicidhipcatign tofedrtving
of the one or more 10 road links in the second set of road links, selecting
dizgeta lipkneitatadshyridst wnicalatistatcdcandse ttineaprojebtion phinting
of the next vehicle location on the road link with the shortest vertical
didistamre (i) bedectreg mead donkectethictaliaveaaa @iy tispléfanerite sigalier
which is indicative of the vehicle, on the display screen at a next display
thiocatiorsipekifndicatek ditfipdsitine of tnerlispfayrsenee i oewdspofidingthe
to the next corrected location. The invention is to provide a vehicle
fimbsigatidnendtimkwith sherytdisptayecareestimrofiteset hi€lecnaligakion(G) if
system includes a gyroscope, a global position system (GPS), an e-map
theatalmase satdisplagdiekn ent@nsotitcobler dhergyrosoagdiisks, computing
implemented on a vehicle in order to 20 determine in which direction the
verehizlelistheings diteen tHwereby geharidingeati @nglecefctiriving dicectionmore

The GPS is implemented on the vehicle in

road links in the second set of road links, selecting a road link with a
shortest vertical distance, and setting a projection point of the next vehicle
location on the road link with the shortest vertical distance to become a next
corrected location; and (H) displaying the sign, which is indicative of the
vehicle, on the display screen at a next display location which indicates a
position of the display screen corresponding to the next corrected location.

The invention is to provide a vehicle navigation system with a
display correction. The vehicle navigation system includes a gyroscope, a
global position system (GPS), an e-map database, a display screen and a
controller.  The gyroscope is implemented on a vehicle in order to
determine in which direction the vehicle is being driven, thereby generating
an angle of driving direction. The GPS is implemented on the vehicle in
order to receive plural satellite signals and accordingly generate data of

GPS coordinates, a velocity and a GPS quality indicator that are associated

with a current location of the vehicle. The e-map database includss at least
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order to receive plural satellite signals and accordingly generate data of

GPS coordinates, a velocity and a GPS quality indicator that are

associated with a current location of the vehicle. The e-map database

includes at least 3 one map and plural road links. The display screen

displays a sign indicative of the vehicle and the at least one map. The .
ongonapIRIGPIBRHaGRd tnire dpe- slan ssEcaRaispiathpe Bl inpgative

and the display screen in order to display the sign, which is |nd|cat|ve of
of tthevepiirie sineth il dgastons Byap exbbaisaniebes s: papBseisdiky the

a current display location; (B) reading both a first road link corresponding
e-woapalatahased @mﬁam%@gfé&a@ Hetlhe cinplavarragrs 1n order to

connected to the first road link from the e-map database; (C) extracting a
displaw triccpcadiish(s) wdwatiye eddiarechinlenomtleadirmlaicacreen by
smaller than a first specific distance from the next 10 vehicle location,
exfeoriing tirst %tﬁ@s;e&hoﬂma@pﬁm@ f ehereny dimratdocationsdifby reading
links; (E) if the first set of road links contains one or more road links,
bathttin §ithie tangld vl aomgsnanding gtnshaisnmpmialigpbaedpeation and at
become a next angle of driving direction; (F) selecting road links which
1ehstvermqsmg|@chme¢ﬂ)irdismaMmemmdacﬁm%&stfmadgll'mﬁ&mméh@ﬁtmap
15 angle of driving direction, from the first set of road links to thereby
dajehesate( G )sestrad 8uEot rogdtinedi(®) fabetseepil seebfetiag Ikl links
contains the one or more road links, computing vertical distances from
whnehdeaviee hiclestiotetiomtal Bacthontire forsé specofes rdemdainks fmahe the next
second set of road links, selecting a road link with a shortest vertical
valisthndecatidiseftinma 20 frsjeatidrs pomdfrthel nek véhitletebatigammrate a
the road link with the

first set of road links; (E) if the first set of road links contains one or more
road links, setting the angle of driving direction generated by the gyroscope
to become a next angle of driving direction; (F) selecting road links which
have an angle difference smaller than a first specific angle from the next
angle of driving direction, from the first set of road links to thereby generate
a second set of road links; (G) if the second set of road links contains the
one or more road links, computing vertical distances from the next vehicle
location to each of the one or more road links in the second set of road links,
selecting a road link with a shortest vertical distance, and setting a
projection point of the next vehicle location on the road link with the
shortest vertical distance to become a next corrected location; and (H)
displaying the sign, which is indicative of the vehicle, on the display screen
at a next display location which indicates a position of the display screen

corresponding to the next corrected location.
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shortest vertical distance to become a next corrected location; and (H)
displaying the sign, which is indicative of the vehicle, on the display
screen at a next display location which indicates a position of the display
screen corresponding to the next corrected location. 4 Accordingly, the
vehicle navigation system with. a display correction and the display
corredh B .cathaccuritidiedispiaygat o caishesta valtitiea atisplay
overcome the incorrect vehicle location display caused by the GPS error.
copresienobiscid) adiaplayesomrasiovemeahadscantheciesitbn ditiplay the
become more apparent from the following detailed description when taken
logatisunjohetivahacls tive dcovapanygihvrantogs: G RIEE O BeRtRTIAN play
OF THE DRAWINGS FIG. | shows a typical vehicle with a navigation
cafiestibp; the EBS 2isaerschematic view illustrating an incorrect display of a
typical vehicle navigation system; FIG. 3 is a block diagram of a vehicle
navighlidrespismntin atcandages, witkltheveldatitures| G4l a oendhant will
of a display method for a vehicle navigation 15 system in accordance
begitmahponvepjmreRIdrars thidotoasting aldiaples desedtiviomethed; taken
and FIG. 6 is a schematic view illustrating an operation of a vehicle
in reAvigationcsy steth thaccodaeewitiptideamiagtion. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1shows a typical vehicle with a navigation function;

FIG. 2 is a schematic view illustrating an incorrect display of a
typical vehicle navigation system;

FIG. 3 is a block diagram of a vehicle navigation system in
accordance with the invention;

FIG 4 is a flowchart of a display method for a vehicle navigation
system in accordance with the invention;

FIGL 5 1s a flowchart of a display correction method; and

FIG. 6 15 a schematic view illustrating an operation of a vehicle

navigation system in accordance with the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG. 3 is a block diagram of a vehicle navigation system in
accordance with the invention. As shown in FIG. 3, the system includes a
gyroscope 310, a global position system (GPS) 320, a velocity

measurement device 330, an e-map database 340, a display screen 350 and

a controller 360.
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20 FIG. 3 is a block diagram of a vehicle navigation system in accordance
with the invention. As shown in FIG. 3, the system includes a gyroscope
310, a global position system (GPS) 320, a velocity measurement device
330, an e-map database 340, a display screen 350 and a controller 360.
5 The gyroscope 310 is implemented on a vehicle (not shown) in order to

deteripe $yvdyehsEractondhmysiiaiR i Q®iog AL IERI§R6t shown) in

generating an angle of driving direction. The GPS 320 is implemented on

ordBe nelusie;impid ei@%fﬁi@i?@@ﬁbﬁatﬁ@t_@@ﬂﬁﬂi@%ﬁ%%ﬂ%‘b{ ﬁlereby
generate data of GPS coordinates, a velocity data, a head angle and a

pefitiPaifbalilyingieatar dvaliate diseedaied WHE &Ry @Qt)l%éiﬂgﬁlé)ﬁ’féﬁted on

vehicle.” The velocity measurement device 330 is implemented on the

the/ohigiRIB AiderdRMeastsdhie dpuerhpnerdIgkineivehire Ad accordingly

accordingly generate a velocity signal. 10 The e-map database 340

gem‘é{%eéé{hed&ffm%b%ﬁ{d@t@%lmwg'lé@é&&%ﬁ%@-a%ﬁ% &fps

the road links corresponds to a respective road of the map, ard records

qual GOl S RGNS dNa COMNBRIPRY TR iSRS ISEN SR OB BRAY S cle.

sign indicative of the vehicle, and the at least one map. The controller 360

THE SUIReRediedbaSian 1Rdaiabase %Oi@%%%ﬁfﬁ%ﬁ%éh%me in

velocity measurement device 330, the GPS splay screen

ord20ol RRSONHONSE tacoMes the PUPHi-dalR I CAR %%90?85&%%%%9%@%6: a

corrects the angle of driving direction” generated by the gyrosc
vefilddheivslaeity signal generated by the

The e-map database 340 includes the information of at least one
map and plural road links. FEach of the road links corresponds to a
respective road of the map, and records one or more road links in
connection. The display screen 350 displays a sign indicative of the vehicle,
and the at least one map. The controller 360 is connected to the e-map
database 340, the gyroscope 310, the velocity measurement device 330, the
GPS 320, and the display screen 350." The controller receives the output
data of GPS 320, and accordingly corrects the angle of driving direction
generated by the gyroscope 310 and the velocity signal generated by the
velocity measurement device 330. The controller 360 also displays the sign,
which is indicative of the vehicle, on a display location of the display screen
350.

FIG. 4 is a flowchart of a display method for a vehicle navigation
system in accordance with the invention. As shown in FIG. 4, step S410

executes an initialization. Namely, the controller 360 initializes the

6
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velocity measurement device 330. The controller 360 also displays the
sign, 20 which is indicative of the vehicle, on a display location of the
display screen 350. FIG 4 is a flowchart of a display method for a vehicle
navigation system in accordance with the invention. As shown in FIG. 4,
step 5410 executes an initialization. Namely, the controller 360 initializes

gyHRcB @Feoﬂ?e%@*gf@@ﬁﬁé%%m&ﬁg‘é%_ RCHSAL AP the

and the dispfay screen 350, and sets th sociated operating

: itj t Il : '
ety e gl oF o e e By
adOVRIEONR Ihangihe %@C'B’%ﬂ%\%&e%r%ﬁq%;’ﬁg@g&ba}%mion in

meastrement device 330, Step etermines i
A e A e I B core
BRI (S AN FER 0 el .

omatotO o e SR LIRSS hipins o value
e L e o B GRS SETR s (RS S s o

A1 rg ﬁf glr%ing direction generated by the gyroscope 310 (S440). For
Eor ctlﬁg e angle of driving direction, step 5440 computes the head

angle g3, fs‘@% RSPAA ALY 18 Hee c?‘&ﬁﬁ%r}%dicator contains
a value greater than or equal to one, step S430 further is based on the
velocity data generated by the GPS 320 to determine if the velocity of the
vehicle exceeds 10 kilometers/hour (a first predetermined velocity). When
step S430 determines that the velocity of the wvehicle exceeds 10
kilometers/hour, the head angle data generated by the GPS 320 is used to
correct the angle of driving direction génerated by the gyroscope 310
(5440). For correcting the angle of driving direction, step S440 computes
the head angle data of the GPS 320 for correcting the angle of driving
direction generated by the gyroscope 310, and accordingly generates a
corrected angle.

Step 5450 determines if the velocity of the vehicle exceeds 60
kilometers/hour (a second predetermined velocity). When step S450
determines that the velocity of the vehicle exceeds 60 kilometers/hour, the
velocity data of the GPS 320 for correcting the velocity signal generated by

the velocity measurement device 330 is computed to thereby generate a

7
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direction generated by the gyroscope 310, and accordingly generates a
corrected angle. 20 Step S450 determines if the velocity of the vehicle
exceeds 60 kilometers/hour (a second predetermined velocity). When
step 5450 determines that the velocity of the vehicle exceeds 60
kilometers/hour, the velocity data of the UPS 320 for correcting the

coMeledly §Qg@i@e 4@@)}! by the velocity measurement device 330 is
computed to thereby generate a 7 corrected velocity (5460). In step 5470,

whenjthey Swsym&ﬁtﬂ{mms%%ﬁ ingRUes thanasthe vatue

controller 360 is based on the velocity si enerated by the velocity

snRARSUIRMIETL HEVieRa33 AR G 2agls 9kdiving:d Sﬁe?ftih:ggg@gggﬁdspgm

the gyroscope 370 to compute a next _vehlcle location o
e e R L T i Ring
dil! eﬁ@pait%ﬁ%fﬂlg ES}%’@J)%%% f@glglg% ! (RIS YRR NEIOCHY cation

measurément device 330 the'correct to compute 10 the next

ofERCIRRERIOMO LG VeLTED e e GRRUAIVIGIRAOL CAANS A, e

value greater than or equal to on e velocity of t icle "exce

th&0 kﬂgg%eéﬁa/hwaﬂ? Cﬁﬁﬁo'ﬁ{e369eéﬁog?§f\‘jg‘%‘i‘cf§§ Cegﬁféﬁgtgg@gé% 10

and_t rrected angle to compute the ne ocafion o

e 1 90 e or s MM N e e
b})"fwﬁ%: &heelé%?@ LR FFONARREB0RSE 24 ARHIR ' IRRBYN G R 39 R0 mpute
the next vehicle location of the vehicle. When the GPS quality indicator
contains a value greater than or equal to one and the velocity of the vehicle
exceeds 60 kilometers/hour, the controller 360 is based on the corrected
velocity and the corrected angle to compute the next vehicle location of the
vehicle. Step S480 is the display correction method, which corrects the
display of the vehicle by comparing the next vehicle location of the vehicle
with the map of the e-map database and results in displaying the sign, which
is indicative of the vehicle, on a next display location of the display screen.

FIG. 5 is a flowchart of step S480 in accordance with the invention.
In step (A), the controller 360 extracts a current display location. The
current display location indicates where the sign indicative of the vehicle is
located currently on the display screen 350. In step (B), the controller 360
reads both a road link corresponding to the current display location and one

or more connected road links to the road link from the e-map database. As

shown in FIG. 6, the current display location 650 corresponds to a road link

8
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is indicative of the vehicle, on a next display location of the display screen.
FIG. 5 is a flowchart of step S480 in accordance with the invention. In
step (A), the controller 360 extracts a current display location. The 20
current display location indicates where the sign indicative of the vehicle is
located currently on the display screen 350. In step (B), the controller 360

RoPadI Retiacaad iRk corresnandmanedhg cunent SispiaY Rea¥ PR ANEne or

one or more connected road links to the road link from the e-map

mdiatabasRcfsd $BaNiks R 68 othR €Y eRGBNRY IRgstion 650

corresponds to a road link 8 R610. In this case, the controller 360 reads

the ragd éis%l%B {) 3nd UMALIRP'S 5ONBLRAECL0ALIINKS REREIBeation

R640 and In step (C), the controller 360 extracts the next vehicle

shéREATRD seovanirpstep ST 00f @ﬁnﬂely,a%ﬂanwﬂs%ﬁuéx Yalil¥iicator

indicator 5 contains a value smaller thah one, the co 60 IS base

coRfuthe él%'&ﬁi%’s%iHQF}EQ%H&ﬁ%ﬁ‘é}ﬁ‘z@@o‘fﬁk‘?ﬂifé!r@%@s}érﬁﬁé%ﬂt&?‘t’(f)ﬁ?x?&Bcity

and the angle of driving direction generated by the gyroscope 310 to

sighRINBUIfIaeaeKY YRBIGEl G an Of feyabinie Nhemitg %gdst eﬁi’}% of

Indicator contains$ a value greater than or equal to one and the velocit

dritp ¥e RIS BY PGP0k ?ﬁ%rs\gé?g?téﬂrﬁé:oﬁ@”ﬂ %@ﬁé@e%;%%eo%ext

the Velocity signal generated by the easurement

veRNddNB &aissisd ﬁﬁg{?efﬁ&%mWefpﬂl@%@@%iﬁaiﬁfﬁ@&go@ ontains a

vehicle. When the GPS quality indicator contains a vafue greater than or

vafifh! é%t%?%}?d]%?%égﬁ&i?%’n té%%&%@&'@g%&\ﬁg@gﬁg r;(%%i%réﬁb%%rdqs 10

the controller 360 is base e correcte € correcte

ki RARRARUR NG ATRIIYEMER RCBHOOLE e velocity signal generated

by the velocity measurement device 330 and the corrected angle to compute
the next vehicle location of the vehicle. When the GPS quality indicator
contains a value greater than or equal to one and the velocity of the vehicle
exceeds 60 kilometers/hour, the controller 360 is baseci on the corrected
velocity and the corrected angle to compute the next vehicle location of the
vehicle. In general, the next vehicle location is only a reference to further
computation and not displayed on the display screen 350. However, for
convenient description, the next vehicle location is indicated by Numeral
660 of FIG. 6.

In step (D), road links which have a distance smaller than 25 meters
(a first specific distance) from the next vehicle location, of the road link
R610 and the connected road links R620, R630, R640 and R680 are
selected, o thereby generate a first set of rbad links and further determine if

the first set of road links contains one or more road links. As shown in FIG.

9
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vehicle. In general, the next vehicle location is only a reference to further
computation and not displayed on the display screen 350. However, for
convenient description, the next vehicle location is indicated by Numeral
660 of FIG. 6. 20 In step (D), road links which have a distance smaller
than 25 meters (a first specific distance) from the next vehicle location, of

6, the mathiilesRBaMh M@ thegonsisiciedlnad ks /520 tRE3BaREAA_NE6 10,

R680 are selected, to thereby generate a first set of road links and further

Redeferane idhedisaisatohipadinhsroeniaing ane @ A ad JksiAS the

shown in FIG. 9 6, the distances from the next vehicle’location 660 tothe

firé03etlipke S0 GinRE2BrIRER0 81 BEA0 RIRLAHR BTGIIRERBNREINEIEE R 640.

and accordingly the first set of road links contains the road links R610,

ThReRQ42:302phREA0n kR distanceramdhesmxtyaiicle Jasal i?ﬁkqg@% is

the road link R680 is 5 greater than 25 meters, so that the first set of road

ordi¥es €08 PotReRian thaHred ik R680: It steR G ASE(Rt conta ain the

determines that the first set of road links contains the one or more roa
lodiksthe @ggle of driving direction generated by the gyroscope 310 is set
to become a next angle of driving direction. In 10 other embodiments, an

average oflhe pagsaLdriving dlieefion g Qﬁat%ﬁebf}e 1 R TP s

in a specific period can be set'to become t next an riving

coﬂt@ﬁ@%e'@ﬁ@@f'%@%mmaﬁ{gﬁ @lt‘?fsﬁ?ﬂﬂ'ggo%'if %E‘%ﬂﬁ? WBrated

the average of the angles of driving directidn generate the gyroscope

by3h@ ol#Bedlpkset 0fikoad iphsBoHE: RE2% RARA0E REM e direction. In

other embodiments, an average of the angles of driving direction generated
by the gyroscope 310 in a specific period can be set to become the next
angle of driving direction. In addition, one, which has the smallest angle
difference from the average of the angles of driving direction generated by
the gyroscope 310, of the first set of road links R610, R620, R630 and R640
is selected, and its direction is set to become the next angle of driving
direction.

In step (F), road links which have an angle difference smaller than a
first specific angle from the next angle of driving direction, of the first set of
road links are selected to thereby generate a second set of road links and
determine if the second set of road links contains one or more road links. In
the first set of load links, the road links R610 and R630 have the respective
angle differences smaller than 5 degrees from the next angle of driving
direction, and the road links R620 and R640 do not have the respective

angle differences smaller than 5 degrees from the next angle of driving
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15 is selected, and its direction is set to become the next angle of driving
direction. In step (F), road links which have an angle difference smaller
than a first specific angle from the next angle of driving direction, of the
first set of road links are selected to thereby generate a second set of
road links and 20 determine if the second set of road links contains one or

dirgaresoasldinkaiingtpetfisteabafiload dnksathe reac e 1Reapshd links

R630 have the respective angle differences smaller than 5 degrees from

Réthe aextrageie of driving direction, and the road links R620 and R640 do
not have the respective angle differences smaller than 5 degrees from the

next gagieepf @hying stOiesiRieARsREdINAY the second st JfTPasld links
links contains the road links R610 and R630. In step (G), if step (F)

cofgiBIRe D abie SRConESENREIQAdIRKS ONRIS e 8NN ¢ chicle

road links, vertical distances from the next vehicle 5 location to each of

lodhgADePRMHCIPAH NSRS 1R REIDIIAKEE RePANdagt RG99 in the

links are first computed, then the road link R6 10 with the shortest vértical

seclislanee ¢¥ %@Pﬁﬂk@%@éiﬂw@%ﬁ{g@@&w&ﬂm@fssdnﬁﬁ&\f@é iQ€with the

location on the road link 8610 with the shortest vertical distance is set to

shbREIMEA Nt SRiTSRIRA; 0GR < 40 Hhat%(et@;( ;Q%@%M&&’Pﬁ‘é%ﬂf Mehe

vehicle is displayed on the display screen 350 & isplay tocation

nef¥ Quiish: indicatesha HRsHian r8hthe dispiry, peres 39, oMeSRANMING 0. 41

the next corrected location. If step (D) determines that the first set of road

didak2 49e8 b RBRIMe a next corrected location.

In step (H), the sign indicative of the vehicle is displayed on the
display screen 350 at a next display location 670 which indicates a position
of the display screen 350 corresponding to the next corrected location.

If step (D) determines that the first set of road links does not contain
the one or more road links, step (G1) is executed. If step (F) determines that
the second set of road links does not contain the one or more road links, step

(G1) is executed.

Step (G1) computes a weight W respectively of the road link and the
connected road links in step (D). Namely, the weights of the road links
R610, R620, R630, R640 and R680 are computed. The weight W is

computed by the following equation:

W =(0.5xR/25)+(0.5%x A0 /180),

where W indicates the weight of a road link, R indicates a vertical distance

from the next vehicle location 660 to the road link, A@ indicates an angle

difference between the angle of driving direction generated by the

11
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the one or more road links, step (G1) is executed. If step (F) determines
that 15 the second set of road links does not contain the one or more
road links, step (GlI) is executed. Step (G1) computes a weight W
respectively of the road link and the connected road links in step (D).
Namely, the weights of the road links R610, R620, R630, R640 and R680

gyﬁgwgq@%ﬁwqumm- 20 computed by the following equation:
W=(0.SxR/25)+(0.5xA0/180), where W indicates the weight of a road link,

R indigaiey @ ypHideldistoneelifRe e e Rarbisiginaaiensed terthieun 50

road link, AO indicates an angle difference between the angle of driving

meBRCHORLRNRI AISELPH e sthneioserR el Aaad tia cramhiakioal e (CRbm

selects road links which have a distance smaller than 50 meters (a

thS¢6a0d1sRecfigdistaRe) (rorsthe, Teskvehisle 1s8tiom 66k BB dbiferate a
road links R610, R620, R630, R640 and R680 to thereby generate’a 5

thitkirsesiqlyaad:finks The seeand speeiitcdisianseds giaatarethahhg iretst

specific distance. In this step, it is indicated that there isho road link 25

spRReRIsTiqan e nexiuehigdedosaiionffilanrdners igrroad Wkamaiges2 s

from the next vehicle location 660 but the angle difference between the

mdlexd ﬁ%@?tﬁ@ﬁ@%@ﬁ&?@%ﬁi@&%%Mff@t@ié%&\ﬂelﬂﬁw%%eters

Thus, 10 expansively searching one or more road links is executed by

SRR AGING REXTY %E%ﬁdﬁ%‘é@%ﬁf%@&%fg(@éiﬁ@i%ﬁtéé PRANBES the next

which have an angle difference smaller
vehicle location 660 and the road link is greater than five degrees. Thus,

expansively searching one or more road links is executed by centering the
next vehicle location 660.

Step (G3) selects road links which have an angle difference smaller
than a second specific angle (five degrees) from the next angle of driving
direction, from the third set of road links to thereby generate a fourth set of
road links and determine if the fourth set of road links contains one or more
road links.

In step (G4), if step (G3) determines that the fourth set of road links
contains one or more road links, the one with the smallest weight is selected
from the fourth set of road links, and a projection point of the next vehicle
location on the road link with the smallest weight is set to become a next
corrected location. Next, step (H) is executed.

In step (G31), if it is determined that the fourth set ofroad links does
not contain any road link, it indicates that the vehicle is being driven on a

road (maybe a new road) not stored in the e-map database 340. In this case,

12
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than a second specific angle (five degrees) from the next angle of driving
direction, from the third set of road links to thereby generate a fourth set of
15 road links and determine if the fourth set of road links contains one or
more road links. In step (G4), if step (G3) determines that the fourth set of
road links contains one or more road links, the one with the smallest

thVeightigisaleslsd o the il S@Eﬁgﬁ&%ﬁg 44 B%S?HQ%% N ext

of the next vehicle 20 location on the ro e smallest weight is
5962M5:3 Nexl coregted logati Next, step (H) is executed. In
Costep %GBl. ), i?lt’lsggetermineg tha?‘?hg?gurth set of road links does not
contaj tad fink, it indicates thatthe vehicle | ing &lriv
road mggg% a new road? nogsto' d t|]n tESe %&%%@aﬁ%ﬂﬁ% B can

ov%?éSmé%ﬁ@fg?%lé?ﬂ%?ﬁ?sdﬁga@eiﬁg ﬂ‘?é“s}g | ?ﬁ&%ﬂ%ﬁg%ﬁ%ﬁﬁ‘&% to

next corrected location, an es ste oregoing, |
L o e e 3 s it o Gy S E R Ypicte
I GRS S DO My et
AT RO R R R
R L T S
ge%@%{gﬁtr\%rf' ?RE %yfoxstc\()ephédg 19°4Q0 (o the earth’s rotation and thus
accurately display the location of a vehicle. When the data of the GPS

quality indicator of the GPS 320 is smaller than one, a next vehicle location

of the vehicle is computed in accordance with the velocity signal generated

by the velocity measurement device 330 and the angle of driving direction

generated by the gyroscope 310, to thereby avoid the error caused by the

'GPS 320 or the problem of displaying the sign 230 at an incorrect location

because the signal quality is poor. Thus, the location of the vehicle can be
displayed accurately.

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.
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of the vehicle is computed in accordance with the velocity signal
generated by the velocity measurement device 330 and the angle of
driving direction generated by the gyroscope 310, to thereby avoid the
error caused by the 15 GPS 320 or the problem of displaying the sign 230
at an incorrect location because the signal quality is poor. Thus, the
location of the vehicle can be displayed accurately. Although the present

invention has been expl I eferred embodiment, it is
R SE R

to be understood that many o er possi modifications and
variations can be made without departing from the spirit and scope of the

1. masiien asheneinaiterclaimedyd3 W AT GLANMED (|R: Jiiedisplayation

Sysgenr(?g(t: oglmethod for avehrglqppavr aeté%nagxstem the v%prgle n%yrg r%rsrcope

Stém mcﬂ%drn%y roscoBs’cope a |spfay sdteeh and ePn e-map “data

Ueltﬁ@tgw@@cwée geABMNN ¢ izt éeiy & fedRvingahastioe wdens nﬁ%ral road links,

medﬁ@msedﬁ@dﬂdmga@dmal dnathlinksa the:display porreriiandmethoghicle, on a
s h is_indicativ ofave icle, on a_.di ocatro

i S S S R

of:(A) extracting a current display location; (B) reading both a first road Irnk

correﬁgjg;&gus@n@atbgr%rr@ﬂbgi§p(l)@xﬁ@@:ation and at least one second

road ted to the f troad link from the e-ma
eSS AR eyt e A R TS ek Ry o and

at lér@tan@esm@mé@am ém 4 firsnepedifictbipstisriceadronk dienhthe Qré?ﬁﬁl@atabase
locatiope fremmithe: fitst andisraepdimad links to thereby generate a

(D) selecting road links which have a distance smaller than a first specific distance
from the next vehicle location, from the first and second road links to thereby generate a
first set of road links;

(E) if the first set of road links contains one or more road links, setting the angle
of driving direction generated by the gyroscope to become a next angle of driving
direction;

(F) selecting road links which have an angle differences smalier than a first
specific angle from the next angle of driving direction, from the first set of road links to
thereby generate a second set of road links; '

(G) if the second set of road links contains the one or more road links, computing
vertical distances from the next vehicle locations to each of the one or more road links in

the second set of road links, selecting a road

14



first set of road links; (E) if the first set of road links contains one or more

road links, setting the angle of driving direction generated by the

gyroscope to become a next angle of driving direction; (F) selecting road

links which have an angle differences smaller than a first specific angle

from the next angle of driving direction, from the first set of road links to

thereby generate a second set of road links; (G) if the second set of road
linkinkshcentainssthese! atisnore, raat datkisg compjsingn redicalidistamceschicle

iocHom henexyehiglelacationspcachatihe ngarimeresaad ks Brrected

the second set of road links, selecting a road 14 link with a shortest
locghoeAPdistance, and setting a projection point of the next vehicle location
on tid)réapl divik svith the skbitest rettiesldisfaheedodiecomeealinpkty screen at
« 6QgSied, Iocationyand (Hidisniaying e siom.whish s dndicative. ofhEns to
vehicle, on the display screen at a next display location which indicates a
thep Bsitio BT dISHIAY Scrdln oteis SORRAGIES the rws cBirdbrel i step (F)
detoeatientantkéurtherdcemgrisiddithe stepsaf (Gil)iif stepr(Fodetexhiinies
cothatthe-seeond setofsoadilinksHoes Nahaontainianeiarmoeeadlinksere
computing a weight W_reﬁ\?%\%t\;v ly, for the first and second road links in

RetEEB ) Wik TR THETWET) S RS R 481 P RE AR
veNelticakdistanee diamrthendext ivghictes locatigh thiferoad tintkvandi48angie of
eqW¥E(@.5 X R/25)+(0.5 x AS /280);

W05 x R/25w(0.5 x AQ /180,

(G2) selecting road links which have a distance smaller than a second specific
distance from the next vehicle locafion, from the first and second road links to therebyv
generate a third set of road links, the second specific distance being ereater than the first
specific distance; |

(G3) selecting road links which have an angle difference smaller than a second
specific angle from the next angle of driving direction, from the third set of road inks to
thereby generate a fourth set of road links, and determining if the fourth set of road
links contains one or more road links; and

(G4) if step (G3) deterrmines that the fourth set of road links contains one or more
road links. selecting one with a smallest weight, setting a projection point of the next
vehicle location on the road link with the smmaliest weight to become the next corrected

location. and executing step (I

15



(G2) selecting road links which have a distance smaller than a second
specific distance from the next vehicle location, from the first and second
road. links to thereby generate a third set of road links, the sewn specific
distance being greater than the firs™ specific distance; (G3) selecting road
links which have an angle difference smaller than a second specific angle
from the next angle of driving direction, from the third set of road links to

2 tmﬁée@m@m@a&mqmrﬁh&ﬁhpfz roaet iikseApd seterait '%9 '(fdh%fﬂug% (G3)
set of roab :&Qgﬁﬂﬁggtams one_Qr more road I|nks and (04) if step

CoHe TR StirfH g%%%%%é%%@%%%ﬂ%@%@ Hfé?-eg%é%i the next
velinis,|seleoting lenenwithcnsmabiest weighttsetting axprojectionpoint of the
next vehicle location on the road link with the srnlllest weight to become
the next corrected location, and executing step (H)_. 15 2. The method as
3. damwedhadciaisn ¢drihetaoonmpridierg ithelste /5 (GB1YGF stepe@aited if step (D)
d=fsternaings thatthe fourth setakierd inks.dpesngl Gantainany road link,
setting the next vehicle location to become the next con-ected location,
and executing step (H). 3. The method as claimed in claim I, wherein
4. Sté;pslﬁ@l)oﬁ) {S4paecexactias ifistep R dptetalngs ﬁlaaiomﬁaﬂ@ﬁ@ﬁqomher
o 1qsenks %)D nogtcgntglsn any.1 gf link. h4 The methog laimed jn
’il vx?herelr?? 8Venicie havig 10n“s‘§sf§%?m€é?m o?ﬁﬁ SesyS éﬁdﬁaﬂlder
10p@s¢t1|'0¢1 ysiemitGRS) avhichris implesneniiedeonrthe deehioteGift Oreterdioates, a
veﬁ%ﬁg}’%&&u{;ab%%tedﬂ&%@%aléaﬂd Qﬁ’&ogd% @egi%%h %etﬁoéu%me which is

coordinates, a velocity'and a GP'S quality indicator; and a vel ocity
inppis g aRt HeVIEBIAhishdsisimislemattee dritheEvetrad il dhfef“@blc e and

acde@BHe GelEivan.SpRaRs PEthe veliclei ARt AGROGINONY, SRNENAIEA: contains a
elocng/ ]grgal wherein w pen he UPS quality indicator contains a

value smallerthan a first specitic va ue, the next velicle jocation m step (C) is computed

based on the velocity signal generated by the velocity measurement device and the angle

of dnving direction generated by the gyroscope.
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value smaller than a first specific value, the next vehicle location in step
(C) is computed based on the velocity signal generated by the velocity
measurement device and the angle of driving direction generated by the
gyroscope. 16 5. The method as claimed in claim 1, wherein the GPS
further generates data of a head angle such that when the GPS quality
indicator contains the value greater than or equal to the first specific value
and Théivetotiydexceladsad firstigpedifivhationitye theSdftahof shehgadiata of a
hengigiofthe GRS/ carastingthednglatdrivinadirestion genatatediby o
thle gyroscope is fcorY%%pjuted to t erf?bé/ttgenera ea orrecteﬁ angée, and
9ol ARQRST HrANG AleaoR T Stag 185 e st by Baeifiy Yhgery- e date
of durhestethanglbths theSdegmotdidgnbe dirdetisiigengrditedtioy teeerated by the
oy ¥ERBEORE: Frpliae MethadAs glaimed in Gaimd whsreinwhgl e URSe of
g ’gu%" indicator _COR ins the V%IQJ  greater than or equal to the first .
TSP HE VATl BNTRAEABISTIY SREUENLE'S SVEBHE Pt VBRoRg/s b driving
dirddtarofheapeldgitinofiesttPS for correcting the velocity signal generated
by the velocity measurement device is computed to thereby generate a
corrected velocity, and the second specific velocity is greater than the first
specific Velasitihod aAehieiemavigationslstem with adispaycorreetiontor
- comprising:.a gyroscope, which is implemented on a vehicle in order to
e R SR A O A D T onrs Hapy o
exgendratinganeagi-okidunghdirestion e globaltpositioniig systemcting the
JBES(uhich s mplamentedion ne yeficle I Oider 1@ (BGENE P Blrcty
satellite sigifals and accordingly generate data of UPS coordinates, a” -
soedudity, sl astieianand UPSgundinpisdicaetintapecasstuiated Wwith

sBeclarrept, location of the vehicle; an e-map database, which has at least
one man arid Plural road

7. A vehicle navigation svstem with a dispiay correction, comprising:

a gvroscope, which is implemented on a vehicle in order to determine m which
direction the vehicle is being driven, theret>y generating an angle of driving direction;

2 global posttioning system (GP3), which is implemented on the vehicle in order
to receive plural satellite signals and accordmglyv generate data of GFS coordinates, a

velocity, a head angle and a GPS guality indicator that are associated with a current

locafion of the vehicle; an e-map database, which has at least one map and plural road
links:
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Links; 17 a display screen, which displays a sign indicative of the vehicle
and the at least one map; and a controller, which is connected to the
e-map database, the gyroscope, the GPS and the display screen in order
to-display the sin , which is indicative of the vehicle, on the display screen

by exelts:l{tlng’the steps | f&. extracting a.curren

UlsTiay $cresry, 1%‘3‘2&"»7521 Sion Maicaoy gf%%pégﬁigcation;o(a)tm £
reading both a Tirst road Nk corresponding 16 the' cUrrent dispidy 16 8AtaH"
oneghdratieast one second road links connected to the first road link from

the e-man,database: (G, cxiracting @ next vehicle location; (D) selecting,
road links which have a distance smaller than a first spe¢ific iStance " -
andrgmcthe siex vehisletdadichsfroniithel firsvand seoofidatoad; thksdacle, on

thetaﬁl:&gys%gﬁ ﬁ?}t%ﬁeéw%§QB9£t'é%§gﬂ|QK§ L:lfHhe af IE%EI%%R 8];3';39%91{';:”51 o, (B)
contains one of more road links, setting the anglg of driving direction  ~’

reagEHerated ey R Cgirb $e85ERR Becoindha rexerinieof drivite diné ctiomst
ondE)selecting roacinks.whichRave-an-angle difference smallerthan a first
specific angle from the next angle of driving direction, from the first set of
S FEAT RS YRBIEhy GETErdte) SeEsEoid $&t BrisadhifikEevea)ibthece smaller
ihsecond setofronelinks-cantainsthe-ane armore raad linksy.comnuting:
vertical dﬁgances from the next vehicle location to each of the one or more
T30 SRS TR The SEEONE SETOF Todd IRRSTSSTd SHifig e FFATPRR Wit Ank
coshottest verticat distatioes ardirgetingna prajeetiondaiatefihenextd by the
gyNebigledocation.onthe soad linkwith the shadest vertical distance to..

. & whict
become a next corrected location, and further comprising the steps o =

hae) Hrste pEY dstePRES Tt Hiessceond sedt foum inkedoegnot driving
dicontaji-onai merergadlinks corepuling a.ueight W respectively for the

G]\‘i[st, and second road links in step (Bl, where the weight W is a function
(SR MBS Tdfestds's GRiticat HistaneeTrome road links, computing

vertical distances from the next vehicle location to each of the one or more road links in
the second set of road links, selecting a roadd link with & shortest vertical distance, and
setting a projection point of the next vehicle location on the road link with the shortest
vertical cistance to become a next corrected location, and further comprising the steps of
{G1Vif step (F) determines that the second set of road links does not contain one or more
road links, computing a weight W respectively for the first and second road links in step
(BY, where the weight W is a function W=f(R., A6\, for R indicates a vertical distance from
the next vehicle Jocation to a road link and A8 indicates an angle difference between the
angle of driving direction and the road link, and wherein the weight W is computed by
an equafior

W=(0.5x R/ZE+0.5 x AB /180Y;

(G2} selecting road links which have a distance smaller than a second specific
distance from the next vehicle location, from the first and second road Hnks o thereby
generate a third set of road links, the second specific distance being greater than the first

specific distance;
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the next vehicle location to a road link and A8 indicates an angle
difference between the angle of driving direction and the road link, and
wherein the weight W is computed by an equation: W=(0.5 x R/25)+(0S
x48 11801; (G21 selecting road links which have a distance smaller than a
second specific distance from the next vehicle location, from the first and
seclntl PO eI B8 HEYEBY GanBTAte e Setearisadiiks fine second
speSPeGig distancadbeing aatesthan:theifirst: spepific, distancesd 846G tinks «
i selgctlng rgad,llnk V\/ghl%’] haél/e an angle dlfference,§mal_ler than a second
CEPESHTENGIR FIEhTHE Hexe Mﬁ?ﬁ%@m%%ﬁﬁwﬁﬁww of
linkoashiiiks da- therebygenerate afourth set of road links and determining if
the fourth set of road links contains one or more road links; and (G4) if
Ston () Tl R 7 T dBP A RS CEMBE e G T
roarbanklinkee selg cingote: with zsmallgst weight - setting anprojectionspaint
~Qfthe next vehicle location on the road link with the smallest weight to
M b gy e
locefioplayin gt Sighstamtiich dsdndicairmapithehvehcleyiontherdisplay of the
e ; ISplé lonwhich indicates a. position, of the display..
O B ohding o tha ot Ta o R A
disglgimettsh erairTETfévtES? Esmgiising: a velocity measurement device,
which is implemented on the vehicle in order to measure a driving speed
of the vehicle and accordingly generate a velocity signal.
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9. The system as claimed in claim 8, wherein when the GPS quality
indicator contains a value smaller than a first specific value, the next
vehicle location in step (C) is computed in accordance with the velocity
signal generated by the velocity measurement device and the angle of
driving direction generated by the gyroscope. 10. The system as claimed
in claim 9, wherein when the GPS quality indicator contains the value
reater than or equal to the first specific value and the velocity exceeds a
Cegffcs(it% (Lf)cﬁ?i%o{?elocity, the data of the head angle of the GPS for correcting
the angle of driving direction generated by the gyroscope is computed to

therepyrgengrtale A coRREIGH angle, ﬁ&%%d%??%é}ﬂg‘e of driving
direction,in ste eéE) Is setb addln%{%g connected angle to the angle of

drivifg GlPSEt dRGEHERTRL Sy tie WHTS Eopepieenisd Shstamyehidratfeer to
ménasohaindti@jngheeedoitherythe e PS8! qualitiripticateracontainsithaiyaliie

greater than or equal to the first specific value and the velocity exceeds a

second_specific velocity, the data of the velocity of the GPS for correctin

the v&IocIfy SRR NerBesd by HE ISdi st adstetheft tvitaliy indicator
cogtrnpetea to shetebyhgendiatespedfireated telacity yvelndithecseoanid step (C) is
coﬁ%@éﬁ%‘{ alosiyisgreateihan (‘ibﬁyf ig%ﬁﬁﬁgggfa%@ ! %?i%e Jv%l}{gg’ Gk urement
q VIGATION SYSTEM WITH A DISPLAY CORRECTION AN
BB @f@@%&%ﬁ TS WETIIBEP AR B PABSIRMET OF THE

DISC_LOSURE A vghicle navigation system wit_h a display correction and
the digplaye oHEEUIANMEHIAC INGLGAT o WD SRSLAXH LS SPRUETRTLy indicator

display location and corresponding road links, next extracts a next vehicle
CORRSA AN S STEEHET AN FD AL PG HEP AT 55 Mt ars! sy el hesyceeds

a fyshiglecific velocity, the data of the head angle of the GPS for correcting the angle of
driving direction generated by the gyroscope is computed to thereby generate a corrected
angle, and the next angle of driving direction in step (E) is set by adding the corrected

angle to the angle of driving direction generated by the gyroscope.

11. The system as claimed in claim 10, wherein when the GPS quality indicator
contains the value greater than or equal to the first specific value and the velocity exceeds
a second specific velocity, the data of the velocity of the GPS for correcting the velocity
signal generated by the velocity measurement device is computed to thereby generate a
corrected velocity, and the second specific velocity is greater than the first specific
velocity.

19



10

location to generate a first set of road links, next generates a second set
of road links from the first set of road links based on an angle of driving
direction generated by the gyroscope, next computes vertical distances

from the pext vehinlelesatiqntodbe-serons 95t of reRd inks aRd RIS S on
a road gk %%@éﬂ?ft%gﬁ@&aﬂ&@tmﬁ%éﬂ SeERAdYojection point of
the next vehiclg ipsatiRA erthe rordirkpyticiiarqeriest vertical

distance to become a next corrected location and displays the vehicle

A RECPS heyipsaiey W@Wt\%l@ﬁxhd%ﬂalﬁcé&ﬁ%éﬁgﬁsaﬁﬂd'ﬂﬂs“&ii?ﬁlay
next corrected location. (FIG. 5
correction method thereof, Wthh first extracts a current display location
and corresponding road links, next extracts a next vehicle location and
selects all road links ranging within 25 meters from the next vehicle
location to generate a first set of road links, next generates a second set of
road links from the first set of road links based on an angle of driving
direction generated by the gyroscope, next computes vertical distances from
the next vehicle location to the second set of road links and selects a road
link with a shortest vertical distance, and sets a projection point of the next
vehicle location on the road link with the shortest vertical distance to
become a next corrected location and displays the vehicle sign on the
display screen at a next display location corresponding to the next corrected

focation.
(PIG. 5)
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