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[Invention Title] METHOD FOR DI SPLAYI NG
WO NDERSBCTI ON ENLARGEVENT | N NAVI GATI ON DEVI CEPCT/KR2007/003349

[ Technical Field] <1>The prgsent invention relates to
a method for displaying enlargenent images of an
intersection in a navigation device. Mre
particularly, the present invention is characterized
to provide a nethod for displaying enlargenent photos
or three-dinensional | npySeREPTIAN]I Ntersection in
sequence with different enlargenent ratio for each,

[ InveheroabYitiledr ovi ng visibility and accuracy of a

n%@ﬁ@i@@ﬁ JHSPL BT mEERSE SIS Mﬂi@@i\oﬁg&f\wTw DEVICE

(Tecﬁﬁi"é Ger{ eZ)dgener ally stationed in a car or installed
oar and serves a driver as a neans to check the
pﬂheepteéematnmtmd isflaees ofo a amthdd foecdi srplragmg enlargement
preci se mcrowave signals transmtted by plura
image§aé| [ant d8teRsert Ky ltsy a3 kYA e vty Moyst @ﬁftwularly, the

prese&gj I%)élg?lflttollghs Qengl ac x’:ﬁéhedto a%r%@‘ﬂl@ata' éhg(?ggléﬁ ¢ displaying

devi cé Screen

enlarp@fdnti PRotRk a8r Gt&ﬁeé\*dlﬁlbné ionaal Glakas edf by Ugerdct@HP @s sequence
well as map data retrieved fromthe nenory device

with |dnéf¢rda@ﬁ elnkargementt hietHbnyénamh,ngharetm'erlmpﬁéfrlégfV'tSclblllty and
w.t he ap\),resent (ilocat 0
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froma departure to a destination wth waypoi nt data
i nputted by a user, and has a function to guide the
[Bachgeountih&rtdwi t h by a nmeans of voice or an i mage.

<4>FI G, 1.is an .enbodi nent of a tho for show n
-k RTLEALIBR, QISP QBB RICT Abe StAT RN Vo (GRaPT installed on-

boardnaéﬁ‘l(ggéf% eYtiSRr 9% ﬁ;ﬁfév%‘t(%h%@ﬁl tHAA SRt ofbc%%‘i/(')rp%nd speed

rovides a direction vvlt an enlarged i nage at an
of al rtta&rslgct fmlwﬁmgzhprecllsecanedowavet rsagna)wseramfsmattcedr by plural

while the device i s displaying.a d S|red 0
sateldgtesonit Mgl by t Riotal Hogbi chinge seatemmelars). Tt 1 generally
cal1i"®3 dhé@%ﬁ‘cp&al. gﬁcH'H%%vi’égmBﬁ' 85@lce displays on its screen the
present position of a car which is calculated by use of GPS as well as map
data retrieved from the memory device included therein, thereby enabling a
user thereof to know the present location on the map in real time. In
addition, a navigation device is able to search a path from a departure to a
destination with waypoint data inputted by a user, and has a function to
guide the user therewith by a means of voice or an image.

FIG. 1 is an embodiment of a method for showing an intersection
enlargement image in a conventional navigation device.

A conventional navigation device provides a direction with an enlarged
image at an intersection which is located in the course of a car, while the
device is displaying a desired path on the screen, wherein the enlarged image
can be two-dimensional or three-dimensional.

Conventional methods, however, have limitations in providing an exact

direction at a complex intersection or interchange such as one with a multi-
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<6>Conventi onal nethods, however, have limtations in
provi ding an exact direction at a conplex intersection
wo@eoovnowrchange such as one with a nulti- WO PCT/KR2007/003349
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an expressway or a underpass. Failure to provide a

driver with an exact direction guides the driver into
a wong direction. <7> Besides, conventional methods
have a shortcoming in that it provides an intersection

legs,e%a&gﬁ)‘f?nltajﬂtpwﬁgeaﬁaé@‘t‘ls%v}a ofli 8t AP phSs 9Faf 1@ ttﬁeprovide a

car's present spot wthout faking into account of the

dr i veprwidiche exacivel i whern oh agridas H hiehdr iiver errgec ivoongldimget ion.
with the present speed her eb iding.a driver, . .
i ek %,y.corwgat{%ﬁ&%&l@ﬁ%ﬁl%ﬁ%%ﬁ%&qo R JPehat 1t provides an
inter§8&’t}%ﬁ°reﬂ'1519éeﬁnenf h‘?m;ﬁ%iesgﬂtcu'lé‘ﬁ’i%@,t | ARt HAS-PeSd MR Ithe car's
vi ew of the "above probl ens occurring in the prior art,
preseAtidspot Wwhthmnt obikdag nftot hecqumesehtthenpesticoed ttame when to reach
provide a nethod for displaying enlargenent inmages, of i
the mierpecisncrilong i Wi dedhendieadita sReRfc| éh%ﬁ?ﬁb’o&‘h‘ilélg a driver
inexa&? i ntersection, thereby perform ng path gui dance
accuracy and giving a user high sense of reality.
<10>Anot her object of the present invention is to
_provide a method for displaying enlargenent inmages of
[Disghosuredr section i n sequence, thereby inproving

(Tecﬁ}xlsciaqi f’ri(}bXerinP pat h gui dance at an intersection. <11>

Accordingly, the present invention has been made in view of the above
problems occurring in the prior art, and it is an object of the present
invention to provide a method for displaying enlargement images of an
intersection in sequence as a vehicle approaches the intersection, thereby
performing path guidance with accuracy and giving a user high sense of
reality.

Another object of the present invention is to provide a method for
displaying enlargement images of an intersection in sequence, thereby

improving visibility in path guidance at an intersection.

[Technical Solution]

The above object of the present invention can be achieved by a method
for displaying enlargement images of an intersection in a navigation device,
wherein the navigation device finds a path to destination to guide a user
thereof, comprises a first step of calculating distance-to-go from a present
position of a vehicle to an intersection in the path of said vehicle's
proceeding; a second step of estimating a predicted time to reach said
intersection on the basis of the speed of said vehicle and said distance-to-
go to said intersection; and a third step of displaying enlargement images of
said intersection at a set time before said predicted time to reach said

intersection.
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[ Techni cal Sol ution] <12>The above object of the
present invention can be achi eved by a nethod for
waele@ploangihg enl argenment i mages of an i nt er sect PONKRR2004/003349

navi gati on devi ce, wherein the navigation device finds

a path to destination to guide a user thereof,

conprises a first step of calculating distance-to-go

froma present position of a vehicle to an

intersection in the path of said vehicle's proceeding;

a mRehed obiep of aRt br@ddnndirtveAt R ehie et héfH eved MFagmavigation

said intersection on the basis of the speed of said
devmee@“fcﬂesral@arI%u@I@rgqmﬁtelm@gy@ 06 @@u dnﬁerﬁﬁwsl@@ubhf: navigation

dori b B BB, 08, S SEED PG, o o
receivifi® &ditl §dChes@ivé 6)65%3)%0%'1%%115 W@om satellite; an inputting

200 /001977PCT/KR20 /003349 3>Another obj ect of
unit ttheggeesbntinpul evighols opon ke aghitebe luyela, ralavq)rgamil bmg unit to

evi ce. of di spl ayi enl ar genent |nages of . ..
caley ﬁ%%rfi@&@?% b5t tiay, Batstslaels c@f.ﬂﬁarssegtb% Hhigh 1s in the
path d(?rﬁt“!hﬁéﬁ' o it Qzeﬁ%ﬂ:e & YSRhidd &m0k pFé’d‘iQ"tla@eﬁn% to reach said
ecel vi ng unit to receive pOSItIOﬂ S|gna S roma
mtersetteﬂdnl oe; thenbagipudf i sag dudi st ahce-gengs and a nsg»eéd sifgeal s vehicle,

upon an i nput by a user; a controlllng unit to

and t@a cont it e oy hage e@léawmﬁnbmn@g%m fcpald dngprsection; a storing
[ f t].on C t o

ot 8 SRRV ALt DRl B Ry o

displiafi®y s8Ct itond pluPeemasseneat ﬁnaggs @S A entersgot wnd a
speed of said vehicle, and to control displaying
enl argenent images of said intersection; a storing

p data, position data, and i mges of
[Advaﬂ %gfeggatsﬁlttgﬁgtsrjgnd a displaying unit to display

enfiRr gesRnt | R SorthaSahdyvdnthess8CEf Rt s<iiftthat it can guide a
[ Advant ageous Effects] <15>The present invention has

driveadvbmt &geous deféeidios iwithhamotiet barghjenett aedlityer by o providing
xact directiaon with nore .hei ghtened rea

enlargE gt BEGNICAr GBn b PHEgEs of SUrRior Sbith e pradually more
enlar38u9R Ghe VAL ClbpRofer@s iyl or g yen! ar ged. as the

roa n I ntersection. <16>The present
| rﬂenprmml mehamnadi/anhagemvanmgfeemt efifacttshah flat it improves
npr ov.es v15|b|I1ty in guiding direction at_.an

Vlsml.ln@f d8c gy dHicsh iy iatg aB nibegaeriden | b gl 80 kv ipgeenlargement
1mage:sprgg;§ﬁecwt11:ngﬁré’gc"t?org wfltﬁlr fose?g%@@ﬁg?%&neﬁ?tfﬁ1B°foteaé:clt3h 1mage,

contro I'h ‘accor dan
whichwishcenteat | &l appp dachiteg iheccotd@mseckitbna €dr™s approaching the

intersection.

[Description of Drawings]
FIG. 1 is an embodiment of a method for showing an intersection
enlargement image in a conventional navigation device;
FIG. 2 is a flowchart illustrating a method for displaying intersection
enlargements according to the present invention;
FIG. 3 is a block diagram showing a navigation device performing the
method for displaying intersection enlargements according to the present

Invention;
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[ Description of Drawi ngs] <18>FIG 1 is an enbodi nent
of a nethod for showi ng an intersection enl argenent
w0 p@ge0iom7 a conventi onal navi gati on devi ce; <I1BCFKE2002/003349
is aflowmhart illustrating4a method for displaying
i ntersection enlargenents according to the present
i nvention; <20>FIG 3 is a block diagram show ng a
navi gati on device performng the nethod for displaying
i ntersection enlargenents according to the present

i nventionis WP %99&1191@&@73PC-5/ %QQ(Y/ @93369S§1a§2ﬂg>':51§ersectlon

4 is an enbodi nent of a nethod for displaying
enl arigamertsect iaonavigae ndradgenentscindiag navilyapresendeviveation; and

B0, ot P SHS B aB 4 el R i Wrerscction
enlarjg%é{t e?ﬁ' oﬂaf aﬂ&?%@f&: h@c&dnﬁé/ 't%aglgé)%rgseéﬂtc?nventlon.
ccor |ng e present 1nvention >
<24><DESCRI PTI ON ON REFERENCE NUMERALS>
<DESCRIPTION ON REFERENCE NUMERALS>
310: receiving unit 320: inputting unit 330: controlling unit 340:

storing unit 350: displaying unit

[Mode for Invention]

Hereinafter, a preferred embodiment of the present invention will be
described in further detail with reference to the accompanying drawings.
Prior to this, the terms or words used in the specification and claims are
not limited to usual or dictionary meaning, but the present invention should
be understood by the meaning or concepts matching to the technical spirits of
the present invention on the basis of such principles that the scope of the
term can be properly defined to explain the present invention with the best
method by the inventor.

Thus, since the embodiments described in the present specification and
the construction described on the accompanying drawings are only the
preferred embodiments, but do not represent for all technical aspects of the
present invention, it should be understood that various equivalents and
modification examples exist for replacing with the technical aspects of the
present invention at the time of filing the present invention.

FIG. 2 is a flowchart illustrating a method for displaying intersection
enlargements according to the present invention.

The present invention is implemented by a navigation device, which
finds a path for a user to take and guides the user to the direction when the
user inputs his/her destination therein (S210). The present invention is
especially useful when the driver has to pay attention to which road to take

at an intersection.
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<25>310: receiving unit 320: inputting unit 330:
controlling unit 340: storing unit 350: displaying
wWa@20b/0626> [ Mode for | nvention] <27>Her ei naft ePCT/KR2007/003349

preferred enbodi nent of thebpresent invention will be

described in further detail with reference to the

acconpanyi ng drawings. Prior to this, the terns or

words used in the specification and clainms are not

limted to usual or dictionary neaning, but the

Pres8nthal (Wa1bh OResitul hdecapides StROd Ry o here¥BANI Besition by

or concepts matching to the technical spirits of the
calcupaesentcoondamt eonwoth t setehhsies wifgnslch yriichciipl esceivad by GPS

.the scope of the t&rn1can,be properly defi.ned.tq

receidipg anat tHETBRlos AR 3 AOERtI0BNOLidh 1RIRE SBEONNER HBE pck of the
- b j tc0 >T in e; [ :
vehicfy) IXEHCfen 7RO it TonSrk e SO, hereor
comstaddetionn geRCridvegatdnnt deviaeceapallptey dirstancgso-go to the
) are.onlﬁathe preferred enbodi pents, but do not )
interseptrionebasedopn dihe cwdent crasi hxpeof sthsr veliclgr ardthe location of

L dnvention, it .should be.un t rio : e
the gl Bt BAGCHRETT T oAV DR Euae) ALl Iphe o distance-to-go
in conSPARCLRshgd A thBecdreghproaaheA$RE Cingepdect hén FISESENT

invention at the tine of filing the present invention.

<2g>Bl Gsulti spredi ciadchame tiol Feartr 4h¢ rigrter sest ol daprbe estimated
di sp).ayi,ng, i ntersectjon,enlar genent cC [ .o.th
based, PRSI G RVERE T I F0<Ho e  BIGSERK i Gl (R g Cion BT the car
and t?lgfélﬁ%ﬂf %ﬂe@cy I {@llﬁgﬁt(lsfggoﬂ_ew ce, which finds a path

a user to take a gui des the user to the
diThec b esenvhavenbsorueér a ingihod foirsdhsprl agasy ienbatgement images of

.therein (S210). The present .invention is especjall) .
an  igfespest \WHennt Re DAY 187 O ade W 6€ pay SHAT@REFIACH oPYnf plaving the

enlar%qr%{}tggfngg%%é% @go@%géﬁjgﬁggarliw than a set time before the

predicted time to reach the intersection as the car getting closer to the

intersection in the path (5240).

When the enlargement images of the intersection are displayed earlier
than a set time before the predicted time to reach the intersection, the
enlargement ratio of each image is controlled step by step according to the
time-to—go to the intersection. For example, if the time for the enlargement
images of the intersection to be displayed is one minute before the predicted
time to reach the intersection, the enlargement images begin to be
sequentially displayed on the screen of the navigation device one minute
before the predicted time, and each image is displayed with different
enlargement ratio as the car approaches the intersection.

Conventional methods for displaying an enlargement image on the basis
of distance-to-go to an intersection have a drawback of low accuracy in
direction guidance by displaying an intersection enlargement image, which is
caused by error of GPS signals and inexactness in calculating the distance-
to—go in constant change according to the current speed of a car.

In a method for displaying enlargement images of an intersection
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<31>Sai d navi gation device can capture the car's
present position by calculating coordinates with
W@ 26020019 si gnal s, which is received by GPS rBCEKRR2003/003349
unit thereof, and a |locatiof of an intersection in the
track of the vehicle by use of map data, which is
stored in storing unit thereof. <32> 1In addition,
sai d navi gation device cal cul ates di stance-to-go to
the intersection based on the current position of the
accord By Qbetl%r‘%ré%tl P&@dnk P6h Ot hé h& 1 PE&RfeRECina@Bs FNén intersection
corrects, by real tine calculation, the distance-to-go
are dispdapsd anh ctiengbasis tofe ¢ame agpfbadhes thiee car to reach the
, i ntersection (S220). <33>As a.re?ult, redicted time .
intergectighchabetii eplaggenemt dahipelest Part etha88sdg GRntrolled in
di n t Q- t I nt.e [ : ; ;
accorggo}gzlet iw?)%ﬁo‘?&gl hgrggircttg%dpt elemc(:)urrr?%%% tggefé%%g]fs E?ﬁgnéayhmh s o
changgﬁgﬁ%l@)thé@é?'@leetim;eseme_ri b et ?ttemfse(a:i[mt hod for
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ndW; gﬁé%il brPndevilc et hies RERaeRict HMEREPYOLdi & pPathodg 1Jtol‘ﬁeadlSpl"“ylng

. enl.argenent. | nages of an . nters ' ri]
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imagesNEAY BBCH] ARr &St I§NSeC A cofdinkNEo & @58& dfothdeoad on which a car
Intersection in the path (S240). <35>Wen the

is remliaggebetebynsigosovingt Hwei racensaayt i on Arrectiapl Syidgnce at an
. earl.i er than set ti before the. predicted ti t

interSGLiRt T, WESARGE (4o (0% ol A GUREAD  AEF5! 4 Tatdh road, the
time 'tfppngﬁltt'e%&;‘%%ﬁ 118FSc8P Maget e, decalfiiaged @ahhBe set as fifty

-to-go to the intersection. For exanple, if the
secontls efboe theepeadiatgerteme tionagash ohe timéer saodi gectandras dor a car

. .be displayed is one m nute_ before the.predicted tjne
rivigg 4 ABneXEsoHer SBEL6 3K, [9hd IERTSeGLpR R frasgeal Tnages to be

displ g&i MNeahO bgeséﬁo%:rgnieatnliﬂut@ %@k@ﬁ/ethggp%}ﬁc%@& e@i%_e(’ftodreach the

e navi gatron device one mnute before the predicte
intere@Eonancth@abh taviag iigteli sq@oayedofM di fdidricer ént average driving
enl argenent ratio as the car approaches the
speed; pgcorders itona t¥Bexoavierdi-onal met hods for di spl ayi ng

ol . T of dist - _
) P L BT G o s
type dbf Gl | ehadiUCERNGE byetdi spoaut nealap ibyt etlgechbwigation device's

enl argenment i mage, which is caused by error of GPS
recogsi groal of de rorsk dxpadesed onc Bhe wrgsenigpesidion of the car, or can

i st ancet 0-go.Jj n constant . chan according to the .
be Se&ui’?’e eslﬁggqtlaqr €8 cgto. rlﬁg%ﬁ’?fgieﬁp{r}?&an‘f r e&?‘ipﬁa);ihﬁgtlme for
interSBt &g BNhr JBIES i _/ge@n ot R sEGhIHed WA a car driving on an
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expressway is automatically set as one minute before the predicted time to
reach the intersection, the set time to display intersection enlargement
images can be adjusted by the user as one and a half minutes, thereby
performing direction guidance at an intersection with enlargement 1images
thereof earlier than the originally set time.

Meanwhile, enlargement images of an intersection can be real photos or
3D images. In the embodiment of the present invention of a method for
displaying enlargement images of an intersection, merged enlargement images

are employed: the backgrounds thereof are from real photos, and the road, the

directional sign, and the direction sign-arrow thereof are 3D graphic images.
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according to the present invention, the enl argenent
i mges of an intersection are displayed on the basis
woboowioom7t eft for the car to reach the intersePCi/BR2007/003349
and the enlargenent ratio fgr each image is controlled
in accordance with each predicted tinme to reach the
intersection, which is on changing as the car getting
closer to the intersection. <38>In addition, in the
present invention of a nethod for displaying
TherdfBF&! SRE! hAILRP! ALIRIEM chiBGRY dd 'ﬂ‘éEthJi‘a'faﬁPé %thhﬁi%her sense
I ntersection enlargenent 1 mages can be differently se
of raadéty diyngs¢ wfareéypehofod b aoaidwoaromidcthen road, iasd can heighten
runni ng, thereby inproving the accuracy in djrectian )
the Vg@i‘éildﬁglé i the guitaniceeby jUSR. OfroP 1MRELaRag, angk di ppctqonal signs.
c LVi e I : e tl ry; : :
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arrows€lcadSbhéi héne SeEomdse bedienged herddugtiyctd theneat Oapproaches the
] reach the intersection; and as for a car driving on an
interegptions weherebheserving fadr sigmads stec hpvn tdal dirigerentformed that the

X i mages to he di spl ayed can be set.as one mnute before.
car QoS GrghTE (04 ChE HeTEoeebih The hEcraaaRTbns Tals byoice, the
volurc@t Nthd Mn@eARAOYREr &f Ehh fIRS &¥merdINedV i a8Redr tyidide the user
speed according to a type of a road. <39>Tine for
informat sns e tged himnichosprmbat thensfes seot loe eHss py aasenell.
a rding to type. of a road can be.set. autonati cal .
oy e nay 1 Gatiook Wik el SXHARE ghiRAVGRA TR Her K5 ger forming the
methotdy%rb%ggﬂl%]néh?n?ér%%@f‘f O 1Lk eﬂfts“aﬁccﬁﬂ'ingo%oc%ﬂe present
be set by the User thereof. To take another | nstance,

invengvem. i f the time for intersection enlargenent inages

to be displayed in a car. driving on an expressway is _. i
adt oaVigaHIPY seRV1SE oW chi nDeOBBS orldier h@eHhadyi dpeg displaying

N ' t o h the in i0n, Sset .t t : :

entafegy 3oL of o, PHESEELIAN ek IBUREL 1 TRl Bresent iovention

compra€eyid edcOHWwihBeunigeBl@stoireceind dotwtlibn diubes,from a satellite;
. thereby perform ng direction guidance at an . .

an inpyt eingeuni oB20i th TeEEreydARWES biagdiser het ot eRllingrunit 330 to

cont P GAGEIY SOt b AR BAPIL By gtcutaning vine
for PREADS Ot o fRAcHRAE S nt EFsech €orf TAOEhe 8yt h Of helr BOf M288€MNn the real

~ invention of a method for displaying enlargenent )
time idragmseobetaren rither peestendb nposnérgedf ethcavgkindiet andrdgeslocation of
] are enployed:, the backgrounds thereof are.fromreal .
the iRETSALI oM TinENS GRALCTinDERG Gt [ondhLs 1, 2 aHidriRe tnit 340 to
storedhag Wat QN RIcAPTGH oW t RRA elft ePE&t3bh GnBREY € ahBIRE splayi it
ore SR AT AT AN ABN Tl cft s A FuRed £ ahA R splaying uni
350 tpr ésspihy i eml engdment cisnages @i ot graedt igni dartbe seireén thereof.
hi gher sense, of reality by use of real photos of a .
vilg aondaR Pingeu Gag) a‘}?&¥5%]r§_ HEsRJRY Ere PAd \EdpEgenepl, images of
ol |+ Cc | g .
said jRLEBHAf 2rE Bt L3 Begdtd (ROBrqBe Hine for, ghe vehicle to
reachl @Bélsint di st i boN@hesdignsaiandetli riget ¢anbei ghiuatedwy gaetting of
be nore and nore enlarged gradually as the car | . .
the ugspr ozichad se heontrie ks wadargament hatapy feferapchgossaid intersection

entargpfR, Spafi 267e ABSBLNE b ERERR. Ao nEnF e ke the

inter@¥ctvi@nce, the volune or the interval thereof can be
controlled in order to give the user information of . .
gelhei npvipekion tdevipe Whter seerliespnigasths wethed) (for displaying
1. <42>FEl G 3 isca.bl ock di agram show . ng.a navi -0 -
enlarggieie oo Pf i Rectolec G anadh 00t (ELeR Vention adopts
a mefgHdETSREET O6r M Al BRIBEES 0AC Al fligefledto fnRGePr f8@Rtn the merged
i nvention. <43>A navigation device which perforns the
nmet hod for displaying
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enl argement i mages of an intersection according to the
present invention conprises a receiving unit 310 to
WO eweioww7t ocation signals froma satellite; anPCI/KR2007/003349
inputting unit 320 to recei\& inputs by a user; a
controlling unit 330 to control displaying enlargenent
i mges of an intersection by calculating tine for a
vehicle to reach an intersection in the path thereof
based on the real tinme distance between the present
imageP g4 td @BaPiphbbe ofehi ¢ley anclindngn |igeatdeeniod ahﬂeone or more of 3D
intersection and the current speed of the vehicle; a
imagestodr ithg oodd, 346 doest oomlmepguatthe dooettiionm signaarmwd thereof,

sec i on |na ;and a l ayin unlt 50 to . .
and dd.sgﬁmy S pf.%g%sogftﬁ R PERA B Bropgfp the displaying
unit 8eheen thereof. <44> The controlling unit 330

control s displaying said enlargenent inmages of said

i Iér.sect ionaat embeRmehi mef baf aiezhdde fpr edi spleging meéntersection

for the vehicle to reach the intersection, wherein
<’n1ar§§m@t§etntai AeVigah1 o dgu) G peePTsyns t9ethe mgesAntt Havent ion.

sal g Iﬁ{]éjrs%hs %H Jr%]eﬁerﬁnllﬂége%% {c?t45§e P rFI%aCE He shown in

: ersec [Fargemen di'spl aye
sequdn@eseﬂuﬁnfﬁﬁvf’g?attibﬁ Hé’\hﬂdé' Qic@@ﬁflﬂgchﬁs thBepresent invention of a

I ntersection. <45>The navi gation devi ce which
methadmpperdispsaying metdrsdction dnkarigayems. ehftargéhemavigation device

es of |ntersect cor to the resen
cal el AP g S ana, o di VRAUOS ob AR aBbergtion in the
path 9B ahgepRAL bieas d’i@?ﬁr%en fHO8 (R 98KicI¥W0to the intersection and
2009/ 001977PCT/ KR2007/ 003349 8 i mage has a real photo
the speed off dheavahinde arandntler s@vi gatnoandevone displayse aof 13@rsection
i mmge aof the _roa t he di.rectional di rection
f’nlargrﬂ@%tarlma%& t4H9r 8bf 2 $6fd Lame pp §fth@3>ﬁﬁg+f3@ﬁemmq rmgéeach the
i ntersection through the displaying unit 350.
lnungﬁ%fgﬁ‘ 4 is an enbodi nent of a nmethod for displaying
i rifhenseet nani gl ai gewedd €1 spl asneha gﬁtér@ﬂcdﬁ)ﬂi eéelargement images

according to the present invention. <47>
Sequeinﬁt%]rlé’ecg]il%rﬂ“@ﬁﬁﬁr‘b?@néﬁt 430reges enhayged m:r(bl dflcrpqa@ed4enlargement
ratig? quf]he%‘@ﬂ Jagd& IHEN e 'Qaf"‘ Bavd 9{?{1 sap qgvi HE %%é’fs%'c'?%n This
e present invention a for |spla

(:haralcﬂélelfsi‘e@@t {proeed ash@;@HBnTt? 11‘1\f t Bfect héh naM dgedd e dﬁVi@tﬁsrsection
cal cul ates predicted tine for the vehicle to reach an

and glwﬁérb@:twsgr] mavet Rengfatof seakify desito of mergeddiimagmaéth a real
hicle .tg the intersection and the speed of

pho“} &kﬁhﬁ§P mghaft elﬂ§$?gat|on devi ce di spl ays an

| rRIer. S6Ct1|sorhn©ﬂlllé¥ aemeitindntegs 4lthedho@ $& &HoWng intersection
before the predicted tinme to reach the intersection.

f‘nlarngenMem tahpavigat gert idoni ateutow ddng ;ik)aytse Phesent invention.

i 2’:{8 %2‘@038"6%? en$,ar[§ggs%58? |§11I¥IS%§ othan intersection

emplo?nﬂn@trggﬁn?rﬁﬁgﬁ%aﬂ@ t5054(§*%tﬁh'£'%%1 dtBef&arthﬂeEa%kground thereof
Closéer to the intersection. This characteristic

and 3Dnpraphes hﬂagbbiﬂdrtyhélroddreth|drrqgulmnﬂdcelgn, tine direction sign-

ers ctlon and es the user nore sense of
drrOWdJ:Eelfe& w%waeaer%ﬁ&é giidange rdfq1a FREE o r?dr3@d|@a§3l is in the
cours‘éngf%h %Q digages. <49>FIG 5 is another enbodi ment of
a net for show ng intersection
Although the preferred embodiment of the present invention has been

described for 1llustrative purposes, those skilled in the art will appreciate
that various modifications, additions and substitutions are possible, without

departing from the scope and spirit of the invention as disclosed in the



enl argenents in a navigation device according to the
present invention. <50> In the enbodinent of FIG 5,
W b@osoloar genent i mages of an intersecti on enpPOHKR2007/003349
merged i mages 510 to 540 wi ©h a real photo for the
background t hereof and 3D graphic inmages for the road,
the directional sign, the direction sign-arrow
t hereof, which perforns gui dance at a fork of a road
which is in the course of a vehicle. <51>Although the
accomph®f i@k’ €thiggbodi ment of the present invention has been
described for illustrative purposes, those skilled in
the art will appreciate that various nodifications,
addi tions and substitutions are possible, wthout
departing fromthe scope and spirit of the invention
as disclosed in the WD 2009/001977PCT1KR20071003349 9

acconpanyi ng clainms. WD 2009/ 001977PCT/ KR2007/ 003349
10 [ CLAI M5



[Aaim1] A nmet hod for displaying enlargenent
i mges of an intersection in a navigation device,
wob@eeir7t he navi gation device finds a path toPCT/KR2007/003349
destination to guide a user lhereof, conpri sing:
a first step of calculating distance-to-go froma
present position of a vehicle to an intersection in
t he path; a second step of estimating a
predicted tinme to reach said intersection on the basis
of the speed of said vehi §CeAlM3y sai d di stance-to-go
to said intersection; and a third step of
[Cladmshl ayi ng enl argenent images of said intersection at
a set tine_before said predicted tine to reach.said .. .
"t chesbed | o \PLiYin) enlareencpl, (RS G0y AL Hiverection in a
navi g0 8L 1ddy @é,dgﬁéleéjlh‘:%ﬁ% daviBatiOn’ §8G ke SHIHYs! ?tﬁtﬁegé'?&;tinatim
I's cal culated on the basis of one or both of speed o
to gusdée ch vetn chereufd conprasoes=to-go to said intersection,
which is in caonstant change accordi ng fto t he .-
pr%ééé%ﬁ' ﬁéelbf(’fsﬁ*‘fl]d:‘\}éhi“cgl IstapCeitorgp from a PrRgCH e PARd 10D of a

Vehicg% ﬁngn}&eﬁ%ﬁr@%ﬁ sgﬂléjgt;dph{d step is characterized

eac n genment images of said

| 4 ses@nrt soep ofhest iflhsitlgay eshedi 6teenk afeged médch said intersection
di fferent enlargenent ratio as said vehicl e approaches .
on theaihgsi st ef stdet iseeed [l @amdl 4yehicle b smdhetstepcetitarge to said

inter?s’. wher ej n sai d enl argenent inmages of said
PREEPSect%n are nmerged inmages with a real photo of a

VigwhaFPynep oA didplbgimeehl Mpensntt MRagRCkOriAdintersection at a
t hereof and a three-di mensional image of at |east one

set tome deforal saad diredittiednbimes t grreaahdsaad dintecs¢anon.
sign-arrow. WO 2009/ 001977PCT/ KR2007/ 003349 11 [Caim
5]
[Claim 2]

The method of claim 1, wherein said predicted time to reach said
intersection 1s calculated on the basis of one or both of speed of said
vehicle and distance-to—go to said intersection, which 1s in constant change

according to the proceeding of said vehicle.

[Claim 3]

The method of claim 2, wherein said third step is characterized by that
each of said enlargement images of said intersection, when displayed, 1is
enlarged with different enlargement ratio as said vehicle approaches said

intersection.

[Claim 4]

The method of claim 3, wherein said enlargement images of said
intersection are merged images with a real photo of a view around said
intersection as the background thereof and a three-dimensional image of at

least one of a road, a directional sign, and a direction sign—arrow.



The nethod of claim3, wherein said third step nakes
use of voice guidance, whose volune or interval is
w@owoeldrabl e correspondi ng to di splayi ng sai dPCT/KR2007/003349
enl argenent i mages of said ildtersection. [d ai m 6]
The nmethod of clains 1 to 3, wherein said set tine of
said third step is adjustable according to a type of a
road on which said vehicle runs, by setting of a user,
or. by both thereof. [Caim7] A navi gation
[Cldgvsre of displaying enlargenent images of an
i ntersection, the navigation device finds a path to
deliei metheh dfo Juide3a wsaeinheasbfthicdnptémsimagesause of voice
.. receiving unit to receiv osition signals.froma .
i dageg o) (W08 "0 PRt nd MEAINET o) orerara IBhbhe cor peapoading  to
: : ' - qa; \hng unit to
s g e s o SO OB i ch 1 &
in the path on which a vehicle is running and an
predjcted tinme to reach said intersection on the basis
[Clagm &hi d di stance-to-go and speed of said vehicle, and
t 0 I, displ ayi nhar I.ARQg f ' . :
| B ff B " TR SRR ind L s, third step
is ad@stdiienadedrdingnth iaragps Of d Hoad S@CtWhabE; s&iddvehicle runs, by
a displaying unit to display said enlargenment inages
settipg &n ai wiasr, set thyobeth Cherieni 8] The navi gati on
device of claim7, wherein said controlling unit
controls displaying said enlargenent inages of an
[CldintEy section at a set tinme before said predicted tine
to reach said intersection. WO
2009/100187t7PET 1 KB2R7 1 @d3349silaying enlargement 1images of an

intersection, the navigation device finds a path to destination to guide a
user thereof, comprising:

a receiving unit to receive position signals from a satellite;

an inputting unit to generate input signals upon an input by a user;

a controlling unit to calculate distance-to—go to an intersection which
is in the path on which a vehicle is running and an predicted time to reach
said intersection on the basis of said distance-to-go and speed of said
vehicle, and to control displaying enlargement images of said intersection;

a storing unit to store map data, position data, and images of
intersections; and

a displaying unit to display said enlargement images of an

intersection.

[Claim 8]
The navigation device of claim 7, wherein said controlling unit
controls displaying said enlargement images of an intersection at a set time

before said predicted time to reach said intersection.

[Claim 9]



The navi gation device of claim8, wherein said

controlling unit controls enlargenent ratio for said
wepioangement i mages of an intersection gradual PGT/KRR@M/003349

sai d enl argenent images areldi spl ayed, as said vehicle

cones closer to said intersection. [C aim10]

The navi gation device of claim7, wherein said

predicted tinme to reach said intersection is estinmated

on the basis of one or both of speed of said vehicle

amiediGlivageeoh0-@9it® 88 ¢lhnh e8SeGhepdin Weiieh éshtrdlling unit
constant change according to the proceedi ng of said, .
controéhi enlargengngi maliq for saldTﬁglamg@mgg{ i MagaevpE eayf intersection

claim wher.ei n. sai d enl.argenent j.mages of sajid .
sradef) ey 9heR 1T aPh EPUEH T HEGGe S0 (1 Ch B Pharadorenjele comes
close¥! €Vsa] @Undesticdidlt €rsection as the background

t hereof and a three-dinensional inmge of at |east one

of a road, a directional sign, and a direction
[Claim AB*" O
The navigation device of claim 7, wherein said predicted time to reach
said intersection is estimated on the basis of one or both of speed of said
vehicle and distance-to—go to said intersection, which is in constant change

according to the proceeding of said vehicle.

[Claim 11}
The navigation device of claim 7, wherein said enlargement images of
said intersection are merged images with a real photo of a view around said
intersection as the background thereof and a three-dimensional image of at

least one of a road, a directional sign, and a direction sign-arrow.



