SPECI FI CATION Title of the Invention Real-tinme Map Data Updating System and
Met hod Technical Field The present invention relates generally to a
system and nmethod for a real-tinme update of map data stored in a termna
device and, nore particularly, to a systemand nethod for performng a

real -tinme update of map data in a conbination of one or nore of level, tile
and | ayer units according to update conditions. Background Art A
car navigation system devised to use in vehicles offers a function to guide
a current position based on a "JPRPCIEICATION a route to a desired
destination. Wth comuni cati on technol ogi es advanced in these days, a
function to guide an optimumroute based on real-tine traffic information
to users is also offered. Thi s car navigation system may be

classifi ef’itié"'BPtﬁe’TFWé?nttFHrfd navi gation systemand a nap-strean ng _
navi gation system In the fornmer, a term nal device stores map data therein

and, based on tl@&aéfimeemﬁBtag%t%q%Zéﬁ%téﬁwsaﬁHrhfl%t'i%)aopsi tion and

perfornms route gui dance. e term nal device operates by
receiving real-tinme nmap data froma server through a network. The
map- stored navigati on system has a fast operating speed because of using
stored qﬁtéa, Qﬁt requires a frequent update of the stored map data
because ofeGHMGA dUPL changes in map data due to passage of tirme.
Unfortunately, no update, of data may make it difficult t erform exact
foute gui dance iR PrESeRaABIEEIPLEUREDIHSNG Al tRe? isyisiem and e
map- stream ng navi gation system can al ways offer the newest nap data to
users becf&ﬁ@erqatl't#r@éelm/é%tenﬁb”‘tﬁé’c datd styjes inap darminshdedes AV
networ k throughout its operations. However, this systemrequires nmuch tine
for receiRartiguiady.dicspl aysted was methodntpr perfasmina@siealsiioe opdate dat a
results from data conmunication environment or surroundi ng environnent,
fails to affrhep dateoun @ qpundisnadiorsef oheeont mous exfdeveettdelant! Basyrimts on of
the Invention

according to update conditions.

Background Art

A car navigation system devised to use in vehicles offers a
function to guide a current position based on a map or to guide a route
to a desired destination. With communication technologies advanced in
these days, a function to guide an optimum route based on real-time
traffic information to users is also offered.

This car navigation system may be classified into a map-stored
navigation system and a map-streaming navigation system. In the
former, a terminal device stores map data therein and, based on the
stored map data, detects its current position -and performs route
guidance. In the latter, the terminal device operates by receiving real-
time map data from a server through a network.

The map-stored navigation system has a fast operating speed
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Techni cal Probl ens Accordingly, the present invention is to solve

t he above conventional problens and, nore particularly, to provide a

real -time map data updating system and nethod that can always offer a

servi ce based on the newest map data and mnimze user's waiting tine by
conbi ning a map-stored system and a map-stream ng system Al so, the
present invention is to provide a real-tinme map data updati ng system and
nmet hod that performa real-tine update for map data in a conbi nati on of one

or nore OhetRYSL of Ush Irgge@meldamearp 48id %Lﬁ%aru@ﬂé@gatfpeqw@mt@p&wa bips

|nclud|ngatermna vice state and a network state. And al so,

the prese ﬁ\%? ?J%tésbéé’a Vdfd%é%t(r?gaﬁé é %gégﬁgdﬁ%e?p UpAat Hoe fé/Stem

and met ho ormare time up ata 1n units of |ayer

data that 3?%’#&%'&“9%“ UALABRARAPORY Bk ee@sgﬁgj@o fachidy Byage then

this info? expressing a s cl ass rT but e.

real -t et P hBaBeranm myots (R Bl 5%%%3 PRI Wand e@i&%ﬁ@i‘“des )

confi gure to store map data |ncI udi ng one or nore of physical |evel data
whi ch expf‘é%%%t'%nspem fic area on one or nore scales, one or nore of tile
data which indicates given-sized division of the s eC|f| c are a one or
more of |ayer d-gli‘% MARATSRHNE I IN497 QY PH IS MmPRBn 20HAYS nﬁger ﬂ'(\)e
provide the map data in one or nore units of level, layer and tile unlts at
an updat enQ‘éaﬁgé"ﬂa%fdaéat@ WSEES RRSAUSS; ItaiRFaiYRS tr@?%q%tla Hg\}‘i’%%l @Eﬁ?ﬁi gur ed
to performa route guidance function based on the stored map data,

det er ni nefTpAY Bs SEHYETUNLRLER NEiWORe t@f@w@@owapts(japaratﬂpm%vélowwertha%d tile
units according to update conditions, to receive map data of the determ ned
parts by symidimiequiresueseh tine fier Eegaiving dadidieplayiig to2apsiate ant ifecei ved
map data to the stored nmap data. In the real-time map data updating
syst em ofne hiteansmissiormn,oft eaperdatae wswlise fronf udiaher coomiugicatdon o
classify pieces of information expressing the map data according to

at tri but espvitonmens toruairroapdishat anvisonmentplfaitsaito toffefa pbateguddaheyer dat a
each of which shows information corresponding to and classified .by each
attri but ese@ick t® useargige an update version of the nmap data by the
respective | ayer data. Anot her aspect of the present invention

provi des a service device that conprises a nenory unit configured to store
map data including one or nore of physical |evel data which expresses a

speci fic BEERIOF S B’“W Sfﬁﬁéhﬁ%en‘i% or nore of tile data which

i ndi cates glven Sl ze Ivision of the specific area, and one or nore of
| ayer dat ?(yge %ssﬁledlnformatlon on a map; a nap data
managenen un| on I'gured to nmanage versions of the map data, and to

determ ne partsyfor pdgt end LRSS IRP LA 3Compi gl Lonal

te mor e
of level, layer and tlgﬁg unl‘?s accordi ng to update conditions o?lslgv?errri nal

device; and a ata transm ssign unit nf| ur r m t he
menory un?(fnver{ga&'hagt Br%t?lem]s tgnqrgr P&ﬁﬁgv'éf%etﬁ rﬁ(\éé]e f%é? rvﬁ)é)gdata
managemant un 0 tra smt tr| v map . data to the term nal
Gov oe Thap"data ABARLAGLP IR qal B B A SR B AYR el Spnict
conditions includes one or nore of a travel state of the term nal device, a
Cravel SORAREGION HBer BEHAShI Masy REls 31 RITHEN 4, KOS & Warting: tine
service device of this invention may further conprise one or nore of an

aut hent i cGMBHINAId W?@@deﬁlﬁt@%@tnﬁe@\tm%%ﬁér%a@é?gns?é%telﬁ@e right for a
user of the termnal device, and a route service unit configured to extract
route informat iASOE rthm BFESANgiM@Enton 1o ta BEaMidaaa | Galitineedgphdatao a
request for the route information fromthe term nal device, and to provide
the extramdatingutystem andatiedhotiothtepedormnal regartioe. update for map

data in a combination of one or more of level, tile and layer units
according to update conditions including a terminal device state and a

network state.



In .the service device of this invention, the nmap data nmanagenent unit may
be further configured to collect in real tine operating environnent
information fromthe term nal device, and to determ ne the update
conditions on the basis of the collected operating environment information
In the service device of this invention, the map data managenent unit may
be further configured to classify pieces of infornmation expressing a map
according to attributes, to store nap data, in the nenory unit, forned of a
plurality of pi pye RREMRN WitshoripYe Lnfed|BhkOmha
correspondi ng t%ﬁ(g?\aolgél éssiélréej%rﬁy each art]ttri Eu?e, and to o‘et er thnepIayer
data to b p LN ] eyi accar gi n
Fatd ﬂg&%ﬂnphséyrg%gppaatnﬂ %det%!aﬁe{f%tnb@ﬁbrrqlﬁ 4 1&1he g%ggt FoP

oper ati ng sta erm na evi ce. e servi evice of

this invention,, the t n nj.t: u fi ed to,
when the P MauiRE & DePe b AR FHRE sngllishBindfahi P LEERERTILH
destination, determ l.ayer data of attribute associated with a route

di spl ay t'GREFGWVFe adgfgqli'tﬁét i'bA®8s ”t%)'r?e NLQENALAR 5 EXRTERSYda? e 13RS when
the term r]al g,evi ce a proach?s_the destination within a given distance, to
det er mi ne'PaSEILdGRAECPGHNA{e AliRWCassoci ated with a position display of the
destination as the layer data to be updated. In the service device
of this invention, the |ayer data of attribute associated with a route

di splay toward the destination may be |ayer data that shows one or nore of
a road, alecinipall$elitieng a bus 1ine, and also the |ayer data of attribute
associated wth a position display of the destination nmay be |ayer data
that shows bui l@hagaspedd allithg aresedti owendionephevidies a wraldime MAage, a
school, a public office, a hotel, and an apartnent. Still another
aspect ofdatheupdesiegt siysteant ihat poovirides a servicaabedms configatredotpri ses a
communi cation unit configured to transmt and receive data through a

net wor k; storenmiy daitd oehddiggr edet orstnare pbpplisdiaal neveldidagaowdict nore
of physical |evel data which expresses a specific area on one or nore

scal es, angressevrg Pedifit eardat anwbnehor nrireaseslegi, are sirzedrdi of silon of
the specific area, and one or nore of |ayer data which shows classified

i nf or mat i piaOWhfcH R icatELRivah-sidd Je@iBfd 0 ef allet SpPeificoarasn andtengui dance
function based on the map data, to determ ne update parts in the map data

in a CO”tBr“ﬁto!rQrbfolfatyeF‘%ia‘?é_vVPircﬁ Mows\@hssificheindbnhA¥Arond Ffacasd ding to
update conditions, fo receive map data of the determ ned parts froma

service gevhegid@ite WagRRItY ihhd BF ehyRAUARE dHakdef, 99} BF aplofigd MRe dat a;

and a display unit COI’I?I gured to display a route basea on the map data

under t he,.cont ruB![dﬁ?é xlerb[%ecﬁ?néfp% tdRhina) Fe(\:iice'l Ankinehd SeMiiifh dRNice Of
unit rmay iInclu

t hi fs i nvegtl on, ) e C(ﬁn rod By | be an :deajt e m.anagerant. nodul e
oper ati ng B PR BT rhe o5 Ut Ze i ElA R 2R PRl B 11 the

map data in the conbjnation of one or nore. of level, tile apnd.layer, units
accor di nd"#8 ‘?ﬂé’ Eﬁcﬁﬁqgr"é’ﬂ??diplai”c?n&r UWpdats 1y %§¥%reﬁpﬁﬁpedﬁg%m Zg\é%lnfi gur ed
to receive, by sending. a request to the servi device, map data ,of the
updat e paP¥8’ @Bpr%@pH%H? @%St%g%m%ﬁtqwg?”ﬁn@ 6?Cﬁﬁd.ée”lﬂ‘p pé\if%l , tile
and | ayer units determ ned by the update managenent nodul e, and to apply
the r eceiQfef@enﬁ%tQiﬁt'aefjd)Qﬂﬁ%%é/t e RAINYaD r@gtugsg to the servjoe dRyiG&rFRHal
device of this invention, the nenory unit may be further configured to
store an taparply thabeseitrd Ny daéa tagbatdord NaRBiassed as conbi nati ons
of one or nore of level, tile and |layer units according to predeterm ned
updat e condi ti dnsthearehlttheecompr datamipdatmg bysfaim tafethigdnyeatieadthe
determ ne the update parts by referring to the update table. The
t er mi nal sbvicee defviceniis furtiest icomfigayetiuta hdassidypiesesaotAgfamiation
configured to detect and offer one or nore of a position, noving direction
and speecxpfresbimg evarinnap digsi ecdrdimg tosstdribotest te coudteuguntemdatand
update parts determ nation.

using a plurality of pieces of layer data each of which shows information

corresponding to and classified .by each attribute, and to manage an
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Additionally, the update conditions may include one or nore of a travel
state of the termnal device, a travel speed of the term nal device, and a
net wor k st at e. In the term nal device of this invention, when
information expressing a map is classified according to attributes, one or
nore of the |layer data may show i nformati on corresponding to and cl assified
by each attribute. In this case, the control unit may include an update
managenent nodul e configured to check in real tinme an operating state of
the termpajatderigfn 8nthd talStRRaIHIEH AV p AR By dKtal nfor mation of
attribute required for the term nal "device as | ayer data to be updated; and
a map data upd u fi d I : i r to the
service devi ce%ﬁ;ﬁgfaég?ggﬂ;t%@gégerprrrng?léeﬁpgbvtgﬂtelgﬁpggggld%ngage%ﬁfﬁmduI e,
g”d. to appl el hﬁarteEE?h%‘?Fée%a% daLa L9 LAk éér‘?ﬁgﬂréﬂaﬁod%&@ré “méged%{%( m nal
evice of thrs invention,” the update’ managenent .~ ~ nodul e may De Turther
configured to, before route guidance toward.a destinatiaon_is_started,
det er ot nd PLiGRS it Bpridie pP BB S B WITRh SRl SR8 et A SR e o
t he destination as the |ayer dlata to be updatqe;d | andtwheg.the q&l.erin' nal
devi ce apPF8atRelN? Y BELEI BCR/FSn A& RMMLTGi Ve GiddtandBIdLINAGHFR rout e
gui dance, .to det er_ra'_n_e_lay?r dat a o,& attri butqe associ at ed ¥vith a g?si tion
di spl ay &VeRSEeIiNieRT 48t $ReFIH ATedat3) G ONFOL AT ayer dataey
anot her aspect of the present invention provides a real-tinme map data
updat i ng WeiChothewatclassipeds edognalenc®n comaist # HgaBpédia MaagRmeBhnent
information of a term nal device as basic information for update condition
det er ni natnibgontigeekd ig Mpaage ¥erdPns ofsthe mate datpniandl teldlateemiye
conmparing the collected operating environment information with
pr edet er mattsl for iupsidta, int bee updat déateoniia icombinadiandiohgor@mecromarer ef of a
travel state, a travel speed, and a network state; in response to the
checked updal dagendind bihs,ursl actondjngptiatu@dade tcoroditionp dhtaténmiaal
conbi nati on of one or nore of level, tile and layer units; and updating map
date of tdwvisel eatied mpgatiatpardrssmission uritirdomdiguaedt teerebaspest from t he
present invention provides a real-tinme map data updating nmethod in a | ayer
dat a uni ttheWnie@ho GO AN SBSp Sd&2S offthebyafs ST viigeate determaidebyctigssi fyi ng
i nformation expressing a nmap according to attributes, storing nmap data
formed ofmapdataakidnadgdimeheedst, And ayeirafaingt aashetfieVéd Ghaph@d@ to
informati on corresponding to and classified by each attribute; checking an
oper at i ngnatiah@i®d| fefieem nal device storing map data; if route guidance
toward a destination is not started as the result of the checking,
transmtting | gyef et Rl d2lidd R iasHRRIAIdH Wd uguaeuicedisghay
toward the destination to the termnal device; and if the termnal device
appr oachgg & AERL! QPH ot PUTN et i ﬁuteag'{ﬁnﬂ‘élﬁ '&%Ege o QL8

t of thne I'ng

gui dance as thé resu checki ng, transm ayer data of
attribute assocjated with osition display of .the destination to the
terni nal “B&V c%f fhe germmallzgles)/hceer, %rh%tah%?t%\é%%eot@t%f the present invention

provides a real-tine map data u tin thod in_a, layer data unit, which
Ponpr | ses st opd st SERR deife Pl Oriialy fuay’ b8l BpriiSsiiid b 'on
expressing a n'?p according to attri buﬁes, tori ng] g\li@ ?ata formed of a

pl ural i t Y@ OFf Eedugientigation Al eQRHIHFENAP A IERENSALR D SFAYIFEnUSE
corresponding to and classified by each attribute; when there is a request
for rout &G dahce, UsPda®h dhel dgepinglt deyicait aNb R erASoSRAVES Witih a
route display toward a destination in the map data; performng the route
gui dance cofigiided hdodexdiatdt irente baxfedmatiahelrap aat LHEViRAgN He updat ed

| ayer data of attribute associated with a route display toward the

dest i nat idestinaieekimge sien e rtoappecaeist figr tthe hagei indeiroatiant fibm &hei ven

di stance during the route guidance; if approaching the destination within a
gi ven di $¢anom| dedati rapd dagepradada the aktnaiched ecads dofatredtiont to dheosi ti on
di splay of the destination in the nap data; and perform ng the route

gui dance téowharal ddwecelesti nati on, based on the map data having the updated

| ayer data of attribute associated with a position display of the
destination. |n theAl s&rvitde qyeeentof NHABL i igNeptiow, daped map data
conput er -r eadabl e nmedi umt hat records thereon a program executing the
aforesaid real -tinme map data updati ng 4ret hod. Advant ageous Effects



According to the present invention, when a term nal device stores map data
and perforns route gui dance based on the stored map data, the stored map
data is partially updated in real tine in a conbination of one or nore of
physical level, tile and | ayer units according to update conditions of the
termnal device. It is therefore possible to offer route gui dance based on
t he newest geographic information with user's waiting tine mnimzed.

Al 'so, in update of map data, this invention allows an effective update with
m ni m zednyaghehGANYEN FRSE DY HRERE! NDriffhuredl t6i BBlI&&STnt ReaMhifhgrum
information réquired for operation and transm ssi ble based on a travel
state an Iﬁﬁg Ofa iV i I e t aL6; And
a!sp,_inQ)p aﬁggoﬁnnéprgg%gfq?h?§%¥w®gh??ghqgﬁlg%@ﬁﬁﬁﬁe egf?vgnapa%te W th
m nim ze : Y Cc upda [ - - m

ot or mat 1SSHeTUtA S04 (IR et g b I e e e B4t PP e

of the term‘.rnal de%irge. . As a result, this invention can remarkably
enhance (g CYRVEhi Hé@atB&?”raki ng advant ages of both a nmap-stored system

and a map-stream ng system Descr.iptio f. the Draw ng FI lis a
bl'ock i agr am {1 UBE: xEPRACE raayioBi nel niiSdaryeaRea | H§osy DAt fata
accordance wth an enbodi nent of th prese?_t i nvention. . . Fl 2 1is
a bl ock dNagrIRM&Hedl§ JRAYy big Ifl'j'éﬁ}%[t iGegfigused yde quaﬁ'fyndﬁeEiS?aoused in
a real-time map data updating systemin accordance with one enbodi nent of
the presdRformatig eyrressing a map gegording -AHARLERS dicagicdm MePUddtRat i ng a
structure of map data in accordance wi th one enbodi nent of the present

i nvent i orin the memauyainid, fermed cHeamil i@ ldy &jriacep| afstayer idajaeash oft ure of
map data in accordance with anot her enbodi nent of the present invention.
FIG 5 i whishexsdawsarnfdiragtiam idorigspanding ltayanddatlassifiesadty agaeh but e
constructing nmap data in accordance wth another enbodi nent of the present
i nvent i orattribute, andFtccdedeimire bdymkddiado dm updased abimgpadatandf fgue at i on
of a service device in a real-tine map data updating systemin accordance
wi th an eshoiliateddvioé ddvergiresenani operdtimnstate of the fer@indl devicebl ock
diagramillustrating a configuration of a termnal device in a real-tine

iﬂﬁeeﬁ?it gnurndat iIAY theSt e8TViBe acd®rigancef Witiig aimvembiow methle ofmdpghe dat@sent

ﬁanagement unit may be further configured to, when the terminal
device performs route guidance toward a specific destination, detérmine
layer data of attribute associated with a route display toward the
destination as the layer data to be updated, and when the terminal
device approaches the destination within a given distance, to determine
layer data of attribute associated with a position display of the
destination as the layer data to be updated.

In the service device of this invention, the layer data of attribute
associated with a route display toward the destination may be layer
data that shows one or more of a road, a subway line, and a bus line,
and also the layer data of attribute associated with a position display of

the destination may be layer data that shows buildings including a

station, a terminal, a general house, a school, a public office, a hotel,
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FIG 8 is a flowdiagramillustrating a basic concept of a real-tine mp
data updating nethod in accordance with one enbodi nent of the present

i nvention. FIG 9is a flowdiagramillustrating an exanple of a
real -tinme map data updating nmethod in accordance with one enbodi nent of the
present invention. FIG 10 is a flow diagramillustrating anot her
exanple of a real-tine map data updating nethod in accordance with one
enbodi ment of the present invention. FIG 11 is a flow diagram
iITustratifigpanasxamm. of a real-time map data updating method in
accordance wi th another enbodi rent of the present invention. FI G

12 is a 1 ow diggl adthbHspatt b HE0hARErRXATBROA! pRViGeL d tefmifiap data

updating nethod in accordan e with ano enbodi nment o e present

| nvent | 081 %gghg? Fl%’%@% Hnrh ﬁjdeﬂ?’ﬁfhhﬂnconﬂg%red wrtférg?rhﬁeénd a

preferre Rent resent invention wll descri in detail

Y“htersLEf 4 ﬁs%%ﬂ%}éﬁﬁ i ﬁﬁ%f“%ﬁv L&iﬁ“’?xﬁﬂ%qﬁ%&t?@n?& e
confi gur

b df d d
PMNEACET fwi“vd'wgnﬁn%é"ﬁitfﬁpéﬂé%{“ OB HE b AT i by T oSl

reference nunerals althou they are shown in differen
Fro 1 SHEGTGeR A QB Pl ISPFaITeRIoe D08 oF| Mo Fed! 48 HAIGIRNT system

in accordance with an errbodl ment of the present inventjon.
Referri ngntﬂ&ai?% aiveprdzedafivisigs %H"%Ia?tpﬁcufb%a?tr?ﬁg %Péﬁn PE MR Pfed
using a service device 100 and a term nal device 200 which transmt and
recei ve daver datauyhich aeewsr klasedfied informatian oe 2eisedi Frsontet Wit s
invention, the service device 100 stores map data show ng geographic
i nf or mat |cszwegrf@vi>aefgrmh@ redpe gatidance dunclieizbased anithegnhapidata, | evel
and | ayer at the request of the term nal device 200. The term nal device
200 checks dpwateneounpdaicopsrts2in the map data in a combination of one or
more of level, tile and layer units according to update conditions, to
receive map data of the determined parts from a service device, and to
apply the received map data to the stored map data; and a display unit
configured to display a route based on the map data under the control
of the control unit.

In the terminal device of this invention, the control unit may
include an update management module configured to check the update
conditions by collecting in real time operating environment information,
and to determine the update parts in the map data in the combination of
one or more of level, tile and layer units according to the update
conditions; and a map data update module configured to receive, by
sending a request to the service device, map data of the update parts
corresponding to the combination of one or more of level, tile and layer

units determined by the update management module, and to apply the

received map data to the stored map data.
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according to its operating state and a network state and, depending on the
update conditions, sends an update request for partial data of map data in
units of tile, level and layer. Then the term nal device 200 receives parts
of map data fromthe service device 100 and perforns a real-tinme update by
applying the received map data parts to the stored map data. Al so, the
term nal device 200 provides a route gui dance service based on the

real -time update map dat a. I n anot her enbodi nent of this invention,

the service devi,C el 90 ihal ¢ vidP fahi ItRh, AREIRRNG S bﬂt%gytbé’” and

checks real -tine update conditions according to an operating state of the

terni nal gyl he 20N nsfow@rlgas&gagte T feCieas hghig amvet

condi tions e“8ervrce device data

correspo n v r un t devi ce
200 and 1 Mg BaEE rﬂ@ﬂfﬁ sofEontndr BV alieded i 60 Bl sy

ver si on of na dat a ang gerfor Fute al{l dance ?rw ce b sed,on the
stored meBCHREIN &g erekerinss pareiecopiiohy g TR CEE Ub Y ng t o
one of tile d layer units fromthe I‘VIC evi ce 100,

Cerm nal | RRVIEB SRy GHnio HoHeAT NG MRS e R 1Y S BAOH i
Updat e condl ti ons nay include at |east one of a travel state (standby,
start of W9atentgbl@uring driving, end of driving, etc.) of the terninal
device 200, a travel speed (high speed, |ow speed, etc.), and a network
state (poor, gobde i@rginal device qfnthyshinrvemian, maKi Birthrie SONRIISE |Bus t he
service device 100 or the term nal device 200 to check various update
condi t i oneP&s it amdilirebotie detgct capdreffarl Iopeupdamorneapf dat positionhe basi s

of .the 13 checked update conditions such that a route gui dance based on
t he newesmnonag idifentitat iaon sprebeopdbsiterminalt Heumer te hemiusiadyfoi hee

mnimzed For better understanding of a real-tinme map data update
in this inwetgwdanca@rihupdappbioetd detdrhiinatiomention will be now descri bed
with reference to FIGS. 2 and 3. Referring to FIG 2, the map data

10 which is USQ@ddWoridN?, tiealupdare doplitlahs madahthgesyateasn wiorkhifsa
invention is conposed of nmap display data 11 used to form an actual map,
nmap settitpgyélodtatd drapsoeraigsl detilkea aMBAVEREHEEE didtheM@PriRALEEVRE, | evel s
or the like, map resource data 13 such as | andmark i mages or font resources
di spl ayed; i @getd&iokNsilfe map, and address data 14 recordi ng address

i nformation corresponding to respective coordi nates of the map. Anong them
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pi eces of | ev at a 20 shown in FlL.G si_cal el neans
the scal & &ablatr?d En ﬁﬂ?cé’?sﬁlf e GORPlcUpt g\?é'l "d%@g% @nnéjgrq g ari ous
maps on dlfferent scales for the entire area. the map data 10 can
exbr ecs (HANGHRESHRCGIG FONIS SR EHhE: SRGLIER 21 diRs T 20ACS B can
provide view levels of different users. Additionally, the map display data
11 especi®l hg ta{eNNB! sevien, ang tﬁh@%tieéﬁl'n‘?é%?réé‘lt%lsi‘@w'f‘g iR adanof M
pi eces of |ayer data 30 and N pieces of tile data 40. Mand N are natural
nunbers. of attributesreauirad Jermibe daraxprlededeeias Lyaipdata 1 hesindaigd;
according to attributes, the layer data 30 neans nmap data that indicates

i nf or mat iayrd cormeppdath ngodaieanwd:ulassoﬁflgdrw teacécaiver ilutsendihgsa
attributes nean classification criteria for information that expresses a
map. A siregluestdp the senptetdslibyg, thedayecdatpidedeahimtibyl heupdata 30.
For exanple, the attributes of the layer data 30 may include a water
system anbhaugdarent madedd, aadbis hgphgthea rgceredamam datal td hael stoeed
dependi ng on types of information displayed. If necessary, they may be
subdi vi denala'prugqaa contour, a continent boundary, a national boundary, an
adm ni strative boundary, an expressway, a general road, a trunk road, a
subway line, anpagpar Féf?rﬂha‘l?‘d@?/'l@é( ofafh$50mntwr%xupéaﬁ@rnkaﬁé@e&re?ﬁn a
public office, a general building, an apartment, a subway station, and the
i ke. 7



The tile data 40 neans gi ven-sized horizontal division of map data.
Respective pieces of the tile data 40 indicate map data of different areas.
A single map is forned by a horizontal conbination of such tile data 40.

As shown in FIG 3, each piece of the physical |evel data 20 is conposed of
one or nore |layer data 20 and tile data 40. The nunber of the |ayer data 20
of each piece of the physical level data 20, nanely M is unvaried in all

pi eces of the physical |evel data 20, but the nunber of the tile data 40,

namely N, mgRyiidendarp&quaherr biftydredPtecesfnt fdikePhiriidle kewatd data 20.
This is caused by a difference in data anount anong respective pieces of

the physigaliidaysi iéig,ttértée; JRQEMRIeY 14t @aRUBE a@ifriBug%%M&igfbd AHired to

be expressed as nap data I ncreases in proportion to e size of scale.

Ther ef or e, rhgtfﬁ?‘%lggttg%ah%% BéktiéSMSbeér’?ttﬁe qué‘ﬁ\ﬂi’@gg t8 benfsyateal e the

nunber of "t _ _ becones grea real-ti rre'upplate
o e T 3 954 81 e A SR RO R O BT By oo
11 ot 2y B b B & BB RIS B LR 10
updat e condl L1005 T R5BUESS ALMA00S AR 300Uk a0k TaslaRbel o
be updated.
Yet another aspect of the present invention provides a real-time
map data updating method that comprises steps of collecting operating
environment information of a terminal device as basic information for
update condition determination; checking update conditions of the
terminal device by comparing the collected operating environment
information with predetermined criteria, the update conditions including
one or more of a travel state, a travel speed, and a network state; in
response to the checked update conditions, selecting update parts of
map data in a combination of one or more of level, tile and layer units;
and updating map date of the selected update parts.
Further another aspect of the present invention provides a real-
time map data updating method in a layer data unit, which comprises
steps of, by a service device, after classifying information expressing a
map according to attributes, storing map data formed of a plurality of
pieces of layer data each of which shows information corresponding to
and classified by each attribute; checking an operating state of a
terminal device storing map data; if route guidance toward a destination

is not started as the result of the checking, transmitting layer data of
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attribute associated with a route display toward the destination to the
terminal device; and if the terminal device approaches the destination
within a given distance during the route guidance as the result of the
checking, transmitting layer data of attribute associated with a position
display of the destination to the terminal device.

Further another aspect of the present invention provides a real-
time map data updating method in a layer data unit, which comprises
steps of, by a terminal device, after classifying information expressing a
map according to attributes, storing map data formed of a plurality of
pieces of layer data each of which shows information corresponding to
and classified by each attribute; when there is a request for route
guidance, updating layer data of attribute associated with a route
display toward a destination in the map data; performing the route
guidance toward the destination, based on the map data having the
updated layer data of attribute associated with a route display toward
the destination; checking whether approaching the destination within a
given distance during the route guidance; if approaching the destination
within a given distance, updating layer data of attribute associated with
a position display of the destination in the map data; and performing the
route guidance toward the destination, based on the map data having
the updated layer data of attribute associated with a position display of
the destination.

Also, the present invention provides a computer-readable
medium that records thereon a program executing the aforesaid real-

time map data updating method.
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Advantageous Effects

According to the present invention, when a terminal device
stores map data and performs route guidance based on the stored map
data, the stored map data is partially updated in real time in a
combination of one or more of physical level, tile and layer units
according to update conditions of the terminal device. It is therefore
possible to offer route guidance based on the newest geographic
information with user’s waiting time minimized.

Also, in update of map data, this invention allows an effective
update with minimized user inconvenience by updating in real time just
the minimum information required for operation and transmissible based
on a travel state and speed of the terminal device and a network state.

And also, in update of map data, this invention allows an
effective update with minimized user inconvenience by updating in real
time just the minimum information required for exact routé guidance
based on an operating state of the terminal device.

As a result, this invention can remarkably enhance user
convenience by taking advantages of both a map-stored system and a

map-streaming system.

Description of the Drawing
FIG. 1 is a block diagram illustrating a real-time map data
updating system in accordance with an embodiment of the present

invention.
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FIG. 2 is a block di'agram schematically illustrating a structure of
map data used in a real-time map data updating system in accordance
with one embodiment of the present invention.

FIG. 3 is a schematic diagram illustrating a structure of map
data in accordance with one embodiment of the present invention.

FIG. 4 is a schematic diagram illustrating a structure of map
data in accordance with another embodiment of the present invention.

FIG. 5 is an exemplary diagram illustrating layer data of each
attribute constructing map data in accordance with another embodiment
of the present invention.

FIG. 6is a block diagram illustrating a configuration of a service
device in a real-time map data updating system in accordance with an
embodiment of the present invention.

FIG. 7 is a block diagram illustrating a configuration of a terminal
device in a real-time map data updating system in accordance with an
embodiment of the present invention

FIG. 8 is a flow diagram illustrating a basic concept of a real-
time map data updating method in accordance with one embodiment of
the present invention.

FIG. 9 is a flow diagram illustrating an example of a real-time
map data updating method in accordance with one embodiment of the
present invention.

FIG. 10 is a flow diagram illustrating another example of a real-
time map data updating method in accordance with one embodiment of

the present invention.
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FIG. 11 is a flow diagram illustrating an example of a real-time
map data updating method in accordance with another embodiment of
the present invention.

FIG. 12 is a flow diagram illustrating another example of a real-
time map data updating method in accordance with another embodiment

of the present invention.

Mode for Carrying Out the Invention

Hereinafter, a preferred embodiment of the present invention will
be described in detail with reference to the accompanying drawings.
However, to avoid obscuring the subject matter of the present invention,
well known functions or configurations will be omitted from the following
descriptions and drawings. Further, the same elements will be
designated by the same reference numerals although they are shown in
different drawings.

FIG. 1 is a block diagram illustrating a real-time map data
updating system in accordance with an embodiment of the present
invention.

Referring to FIG. 1, the real-time map data updating system is
realized using a service device 100 and a terminal device 200 which
transmit and receive data through a network 300.

In one embodiment of this invention, the service device 100
stores map data showing geographic information and provides the map
data in at least one unit of tile, level and layer at the request of the

terminal device 200. The terminal device 200 checks update conditions

12



current position 8 Poor Current |evel around current position Main |ayer
around current position 9 f(A B) Standby Low speed Every |evel around

according to its operating state and a network state and, depending on
the update conditions, sends an update request for partial data of map
data in units of tile, level and layer. Then the terminal device 200
receives parts of map data from the service device 100 and performs a
real-time update by applying the received map data parts to the stored
map data. Also, the terminal device 200 provides a route guidance
service based on the real-time update map data.

In another embodiment of this invention, the service device 100
stores map data showing geographic information and checks real-time
update conditions according to an operating state of the terminal device
200 and a network state. Then, depending on the update conditions, the
service device 100 sends partial data of map data corresponding to one
of tile, level and layer units to the terminal device 200 and issues
update instructions. The terminal device 200 stores any version of map
data and performs a route guidance service based on the stored map
data. Once receiving partial data of map data corresponding to one of
tile, level and layer units from the service device 100, the terminal
device 200 performs a real-time update of the stored map data.

Update conditions may include at least one of a travel state
(standby, start of driving, during driving, end of driving, etc.) of the
terminal device 200, a travel speed (high speed, low speed, etc.), and a
network state (poor, good, etc.).

In other words, this invention allows the service device 100 or
the terminal device 200 to check various update conditions as

discussed above and to partially update map data on the basis of the
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checked update conditions such that a route guidance based on the
newest map information can be possible with user’s waiting time
minimized.

For better understanding of a real-time map data update in this
invention, map data applied to this invention will be now described with
reference to FIGS. 2 and 3.

Referring to FIG. 2, the map data 10 which is used for the real-
time map data updating system of this invention is composed of map
display data 11 used to form an actual map, map setting data 12
associated with a map setting for map colors or levels or the like, map
resource data 13 such as Iandmafk images or font resources displayed
together on the map, and address data 14 recording address
information corresponding to respective coordinates of the map. Among
them, the map display data 11 is information used to realize actual map
images and includes background data 15 and explanatory note data 16
representing text displayed on the map. The explanatory note data 16 is
text data expressed together with geographic information of the map
and, for example, indicates names of respective facilities or areas.

The map data 10, especially the map display data 11, includes L
(L is a natural number) pieces of physical level data 20 as shown in FIG.
3. A physical level means the scale of map, and L pieces of the physical
level data 20 means various maps on different scales for the entire area.
Namely, the map data 10 can express the same area on various scales.
The physical level data 20 can provide view levels of different users.

Additionally, the map display data 11, especially each piece of
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the physical level data 20, is composed of M pieces of layer data 30
and N pieces of tile data 40. M and N are natural numbers.

When information expressed in a map is classified according to
attributes, the layer data 30 means map data that indicates information
corresponding to and classified by each attribute. These attributes
mean classification criteria for information that expresses a map. A
single map is completed by a vertical pile of such layer data 30. For
example, the attributes of the layer data 30 may include a water system,
a boundary, a road, a building, a green area, and the like, depending on
types of information displayed. If necessary, they may be subdivided
into a contour, a continent boundary, a national boundary, an
administrative boundary, an expressway, a general road, a trunk road, a
subway line, an apartment complex, a school complex, a park and
green, a public office, a general building, an apartment, a subway
station, and the like.

The tile data 40 means given-sized horizontal division of map
data. Respective pieces of the tile data 40 indicate rﬁap data of different
areas. A single map is formed by a horizontal combination of such tile
data 40.

As shown in FIG. 3, each piece of the physical level data 20 is
composed of one or more layer data 20 and tile data 40. The number of
the layer data 20 of each piece of the physical level data 20, namely M,
is unvaried in all pieces of the physical level data 20, but the number of
the tile data 40, namely N, may be varied according to pieces of the

physical level data 20. This is caused by a difference in data amount
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among respective pieces of the physical level data 40. Normally the
amount of information required to be expressed as map data increases
in proportion to the size of scale. Therefore, in case of the physical
level data 20 having a large scale, the number of the tile data 40
becomes greater.

For a real-time update of the map data including, as discussed
above, one or more of the physical level data 20, one or more of the
layer data 30, and one or more of the tile data 40, this invention allows
a partial update in level, layer and tile units according to update
conditions.

Parts to be updated by update conditions may be predetermined

as shown in Table 1 given below.

| evel

[Table 1]
tem
State Level Layer
Every level around Every layer around
1 Standby BS-based current BS-based current
position position
Origination- Major roads
21 g Start destination boundaries. 10/JC
summary level
3 Driving Current level grpund Roads, buildings
current position
4 End Level unreceived Layerj unreceived
during driving during driving
5 Low speed Every level a.rqund Every layer a.rpund
f(B) current position cgrrent position
6 High speed Current level around | Main layer around
current position current position
7 Good Every level a.rqund Every layer a.r.ound
£(C) current position cqrrent position
8 Poor Current level g(ound Main layer ar.o.und
current position current position
9 Low speed Every level a'rc.>und Every layer a_rc_>und
f(A,B) Standby current position current position
10 ' High speed Current level around Main layer around
current position current position
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End Low speed Level unreceived during driving Layer unreceived

| evel

around current position Mjor

r oads,

Origination- .
. ) Major roads,
11 Low speed destination boundaries, 1CG/JC
Start summary level
Origination- Maior roads
12 High speed destination J !
boundaries
summary level
Current level around Roads, buildings,
13 Low speed - g
Driving current position s_tatlons
14 Hi Current level around Major roads,
igh speed i, L
current position buildings
15 Low speed Leve! unreg:e_lved Layer. unrepglved
End during driving during driving
16 High speed Leve[ unrepe_lved Layelf unrepe_lved
during driving during driving
Every level around Every layer around
17 Low speed BS-based current BS-based current
position position
Standby Current level around Main layer around
18 High speed BS-based current BS-based current
position position
Origination- .
. ) Major roads,
19 Low speed destination I boundaries, 1C/JC
Start sum_mary_leve
f(A,C) Origination- )
. . . Major roads,
20 High speed destination .
boundaries
summary level
21 Low speed Current level ground Roads, puudmgs,
Driving current position s_tat|ons
. Current level around Major roads,
22 High speed - -
current position buildings
23 Low speed Level unreceived Layer unreceived
End P during driving during driving
24 High speed
25 | f(A,B,C) Good Every level a.rqund Every layer a_rpund
Low current position current position
26 speed Poor Every level around Every layer around
Standb current position current position
27 y G Current level around Main layer around
: ood S o
High current position current position
28 speed Poor Current level around Main layer around
current position current position
Origination- .
29 Good destination Major roads,
L boundaries, IC/JC
ow summary level
speed Origination- :
30 Poor destination Major. roads,
I | boundaries, 1C/JC
Start summary leve
Origination-
31 Good destination Major roads
High summary level
speed Origination- :
. ) Major roads,
32 Poor destination boundaries, 1C/JGC
summary level
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during driving 16 H gh speed Level unreceived during driving Layer
unreceived during driving 17 f(A C Standby Low speed

Current level around -
33 Low Good current position Roads, buildings
speed Current level around Roads, buildings,
34 Poor T g
Drivi current position stations
riving Current level around
35 . Good S Major roads
High current position
36 speed Poor Current level around Major roads,
current position buildings
37 Low | Good Level' unrepgwed Layer. unrepglved
during driving during driving
speed
38 Poor
End . .
. Level unreceived Layer unreceived
39 High | Good during drivi during drivi
speed uring driving uring driving
40 Poor

Additionally, in still another embodiment of this invention, when
classifying information for expressing a map according to attributes, the
service device 100 constructs and stores map data as a plurality of
pieces of layer data each of which shows information corresponding to
and classified by each attribute. Map data formed of several pieces of
fayer data is updated in a unit of layer data. The service device 100
manages update information (version information) of map data in a
layer data unit. Also, when there is a request for a map data update
from the terminal device 200, the service device 100 provides the
newest version of map data in a layer data unit, depending on an
operation state of the terminal device 100.

The terminal device 200 outputs a route guidance screen on the
basis of stored map data. Further, the terminal device 200 sends a
request for a map data update and its operation state information to the
service device 100, receives the newest version of map data from the
service device 100 in a layer data unit, and applies it to the stored map

data.

18



Every | evel
current position 18

position

H gh speed Current |evel around BS-based current

Namely, in still another embodiment of this invention, the map
data 10, especially each piece of tile data 20 of the map data 10, is
constructed using several pieces of layer data 30 each of which shows
information corresponding to and classified by each attribute as shown
in FIG. 4. These attributes mean classification criteria for information
that expresses a map. A single piece of map data is completed by a
vertical pile of several pieces of layer data 30.

The respective attributes of the layer data 30 may include a
water system, a boundary, a road, a building, a green area, and the like,
depending on types of information displayed. If necessary, they may be
subdivided into a contour, a continent boundary, a national boundary
an administrative boundary, an expressway, a general road, a trunk
road, a subway line, an apartment complex, a school complex, a park
and green, a public office, a general building, an apartment, a subway
station, and the like.

FIG. 5 is an exemplary diagram illustrating layer data of each
attribute constructing map data in accordance with another embodiment
of the present invention.

Referring to FIG. 5, when information expressed in a certain
map is cohﬂposed of general road information, general building
information, and explanatory note information illustrating each building,
map data 34 includes the first layer data 31 expressed by matching
general roads with coordinates on the map, the second layer data 32
expressed by matching general buildings with such coordinates, and the

third layer data 33 expressed by matching explanatory note data
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illustrating specific positions or facilities with such coordinates.

By piling up the first layer data 31, the second layer data 32, and
the third layer data 33, the map data 34 in which general road
information, general building information and explanatory note
information are shown is realized.

This invention constructs map data, depending on an operating
state of the terminal device 200, and updates such map data in a unit of
layer data that shows corresponding attribute information.

An operating state of the terminal device 200 may include
activation or not of route guidance, approach or not to destination
during route guidance, and the like.

For example, before the terminal device 100 starts route
guidance toward a selected destination, it updates the layer data of
attribute associated with a route display toward a destination. Also,
when the terminal device approaches a destination within a given
distance during the route guidance, it updates the layer data of attribute
associated with a position display of a destination. Here, the layer of
attribute associated with a route display toward a destination means
information that should be exactly offered during route guidance, and
may be for instance the layer data that shows one or more among a
road, a subway line and a bus line. The layer data of attribute
associated with a position display of a destination means information
required for exactly showing the position of a destination, and may be
for instance the layer data that shows buildings including a station, a

terminal, a general house, a school, a public office, a hotel, and an
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apartment.

Meanwhile, in the real-time map data updating system of this
invention, the service device 100 may be realized in a server computing
style or a cloud computing style. Here, the cloud computing means
technology that services, in on-demand form, IT resources virtualized
using internet technology such as hardware (server, storage, network,
etc.), software (database, security, web server, etc.), service, data, and
the like. In this invention, based on such cloud computing, the service
device 100 provides computing resources, including at least one of
software, hardware, data and service for a real-time map update, to the
terminal device 200 through the network 10. For example, the service
device 100 may provide map data or a storage space in which map data
is stored. Also, the service device 100 may provide a program for
executing route guidance based on map data to the terminal device 200.
And also, according to this invention, the service device 100 may
provide a real-time partial update service for map data in a combination
of one or more of level, layer and tile units.

Hereinafter, in the real-time map data updating system of this
invention, detailed configurations of the service device 100 and the
terminal device 200 will be described with reference to FIGS. 6 and 7.

In the real-time map data updating system in accordance with
one embodiment of this invention, essential functions of real-time map
data update may be realized by the service device 100.

Referring to FIG. 6, the service device 100 for real-time map

data update may include an authentication unit 110, a memory unit 120,
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a map data management unit 130, a map data transmission unit 140,
and a route service unit 150.

The authentication unit 110 is a part for authenticating a service
use right for a user of the terminal device 200. A service may be
provided to only the terminal device 200 of users having a use right
authenticated by the authentication unit 110. By using, for example,
identification information of the terminal device 200, ID and password of
a user, or the like, the authentication unit 110 may determine whether
the user has a use right.

The memory unit 120 is configured to store data required for the
operation of the service device 100, and basically stores the newest
version of the map data 10. Further, the memory unit 120 may store
various versions of the map data 10 together.

In one embodiment of this invention, a specific version of the
map data 10 stored in the memory unit 120 is composed of one or more
of the physical level data 20, one or more of the layer data 30, and one
or more of the tile data 30 as earlier discussed with reference to FIGS.
2 and 3. Also, the memory unit 120 may further store an update table
that indicates parts of map data to be updated according to
predetermined update conditions.

In another embodiment of this invention, the memory unit 120
may store map data composed of several pieces of layer data each of
which shows information corresponding to and classified by each
attribute.

In this case, the memory unit 120 may store the newest version

22



End Low speed Level unreceived during driving Layer unreceived during
driving 24 H gh speed 25

of map data or all respective versions of map data.

Next, the map data management unit 130 is a means for
managing the version of map data stored in the memory unit 120.
According to one embodiment of this invention, the map data
management unit 130 determines data, as a combination of one or more
of level, layer and tile units, to be updated among map data stored in
the terminal device 200, depending on update conditions of the terminal
device 200. For this, the map data management unit 120 may check
update conditions of the terminal device 200 by collecting a variety of
environment information associated with the terminal device 200 from
the terminal device 200 or any other external device, or may directly
receive update conditions from the terminal device 200.

Update conditions are information that indicates one or more a
travel state, a travel speed, and a network state. The travel state may
be classified into standby, start of driving, during driving, and end of
driving, in connection with a route guidance service. The travel speed
may be classified into high speed and low speed which correspond to a
moving speed of the terminal device 200. The network state which
indicates data network conditions between the terminal device 200 and
the service device 100 may be classified into poor and good.

Particularly, the map data management unit 130 may determine
parts to be updated, as a combination of level, layer and tile units,
depending on update conditions selected referring to the update table
stored in the memory unit 120.

Referring to Table 1 for example, if the terminal device 200
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moves at a low speed in a standby state, the map data management
unit 130 extracts, as parts to be updated, main layer data of every
physical level data for area around a current position.

Additionally, in another embodiment of this invention, the map
data management unit 130 determines layer data to be updated among
map data stored in the terminal device 200, depending on an operating
state of the terminal device 200. For example, when the terminal device
100 starts route guidance toward a selected destination, the map data
management unit 130 may determine the layer data of attribute
associated with a route display toward a destination as layer data to be
updated. Also, when the terminal device 200 approaches a destination
within a given distance during the route guidance, the map data
management unit 130 may determine the layer data of attribute
associated with a position display of a destination as layer data to be
updated. At this time, the map data management unit 130 may receive,
from the terminal device 200, the position of the terminal device 200
and information on whether to perform route guidance.

Next, the map data transmission unit 140 retrieves, from the
memory unit 120, the layer data for update determined by the map data
management unit 130 and then transmits it to the terminal device 200.

Thus the terminal device 200 may update map data in a
combination of one or more of level, tile and layer units by replacing
corresponding parts of stored map data with received layer data.
Particularly, in another embodiment of this invention, the terminal

device 200 may perform a map data update in a layer data unit by
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replacing corresponding layer data of stored map data with received
layer data.

Furthermore, the route service unit 150 is a means for providing
route information at the request of the terminal device 200. More
specifically, the route service unit 150 extracts a route from an
origination to a destination on the basis of map data in response to a
request for route information from the terminal device 200 and provides
it to the terminal device 200. If necessary, the route service unit 150
may be omitted. For example, when the terminal device 200 performs a
route search function, the route service unit 150 may be omitted.

in another embodiment of this invention, essential functions of
real-time map data update may be realized through the terminal device
200.

Referring to FIG. 7, the terminal device 200 in an embodiment of
this invention may include a control unit 210, a communication unit 220,
a GPS unit 230, an input unit 240, an output unit 250, and a memory
unit 260.

The control unit 210 is a means for controlling the whole
operation of the terminal device 200. In this invention, the control unit
210 outputs a route guidance screen based on map data and,
depending on update conditions corresponding to operating
environments, performs a real-time update in a combination of one or
more of level, tile and layer units.

For this, the control unit 210 may include an update

management module 211 and a map data update module 212. The
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update management module 211 ‘and the map data update module 212
may be realized by means of hardware, software, or their combination.
For example, the update management module 211 and the map data
update module 212 may be realized using a set of a microprocessor
(MPU) and a program that is programmed to execute a relevant function.

The update management module 211 for a real-time update
management of map data stored in the terminal device 200 performs a
real-time check for operating environments of the terminal devicve 200
and determines parts to be updated in map data as a combination of
one or more of level, layer and tile units. For this, the update
management module 211 may refer to an update table stored in the
memory unit 260 to define update parts of map data according to
update conditions.

The map data update module 212 receives, from the service
device 100, data of parts determined by the update management
module 211 and performs a partial update of map data by applying the
received data to map data stored in the memory unit 260.

Through this, the terminal device 200 can effectively update the
map data according to operating environments.

Additionally, in case of another embodiment of this invention, the
update management module 211 of the control unit 210 determines
layer data to be updated by performing a real-time check for operating
environments of the terminal device 200. More specifically, before route
guidance toward a destination is started, the update management

module 211 may determine the layer data of attribute associated with a
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route display toward a destination as the layer data to be updated. Also,
when approaching a destination within a given distance during the route
guidance, the update management module 211 may determine the layer
data of attribute associated with a position display of a destination as
the layer data to be updated.

Also, the map data update module 212 receives, from the
service device, layer data determined by the update management
module and applies the received layer data to map data stored in the
memory unit 260.

Through this, the control unit 210 performs a real-time update
for actually required map data in a tile unit during the operation of
navigation. Therefore, a user does not need to wait while the entire data
of map data is received, and can use a route guidance service more
quickly.

The communication unit 220 transmits and receives data through
the network 300. Specifically, by communicating with the service device
100 through the network 300, the communication unit 220 can transmit
version information of map data stored in the terminal device 200,
operating environment information, or information about data to be
updated, and receive, from the service device 100, data of parts
corresponding to a combination of one or more of level, tile and layer
units, or the newest version of layer data. Further, after transmitting a
route information request message including origination and destination
information, the communication unit 220 may receive corresponding

route information.
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The GPS (Global Positioning System) unit 230 detects one or
more of a current position, moving direction and speed of the terminal
device 200. This information of position, moving direction and speed
detected by the GPS unit 230 may be used to perform a navigation
function in the control unit 210, namely, to track and display on a map a
current position and moving direction detected by the GPS unit 230 or
to display a route searched on the basis of an origination and é
destination together with a current position, moving direction and speed
of the terminal device 200. Also, information of position, moving
direction and speed detected by the GPS unit 230 may be used for the
update management module 211 of the contro!l unit 210 to determine
parts to be updated on the basis of a current position.

The input unit 240 is a means for creating a user input signal for
manipulating the terminal device 200 and, specifically, used to input an
origination and a destination for navigation. The input unit 240 may be
realized using various types of input means including, for example, one
or more of key input means, touch input means, gesture input means,
and voice input means. Here, the key input means is to create a signal
corresponding to a selected key and includes a keypad or a keyboard.
The touch input means is to recognize an input action by detecting a
touch on a specific point by a user and includes a touch pad, a touch
screen, or a touch sensor. The gesture input means is to recognize, as
a specific input signal, a predetermined user gesture such as shaking or
moving the terminal device, approaching the terminal device, or blinking

eyes and includes at least one of a geomagnetic sensor, an
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acceleration sensor, an altimeter, a gyro sensor, and a proximity sensor.

| The output unit 250 outputs a route guide screen based on map
data under the control of the control unit 210. In this case, a
background map displayed together with a route is realized on the basis
of map data partially updated according to update conditions by the
control unit 210. In another case, the background map displayed
together with a route is realized on the basis of map data updated in
real time in a layer data unit by the control unit 210.

The memory unit 260 stores the map data 10. The map data
stored in the memory unit 260 of the terminal device 200 is composed
of one or more of the physical level data 20, one or more of the layer
data 30, and one or more of the tile data 30, as earlier discussed with
reference to FIGS. 2 and 3. Also, the memory unit 120 may further store
an update table (see Table 1) that indicates parts of map data to be
updated according to predetermined update conditions. In another case,
map data stored in the memory unit 260 is composed of a variety of
information as shown in FIGS. 4 and 5, and especially includes several
pieces of layer data each of which shows information corresponding to
and classified by each attribute. Also, the memory unit 260 may store
version information about each respective map data.

Now, some embodiments of a real-time map data updating
method performed on the basis of the above-discussed configurations
will be described with reference to FIGS. 8 to 12.

FIG. 8 is a flow diagram illustrating a basic concept of a real-

time map data updating method in accordance with one embodiment of
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the present invention.

Referring to FIG. 8, in this invention, for a real-time map data
update, the first step is to collect operating environment information in
the terminal device 200 (S105). Here, the operating environment
information is basic information used to determine update conditions
and may include, for example, a travel state value matched with route
guidance in the terminal device 200, a moving speed value of the
terminal device 200, a data transfer rate value or data transfer time
between the terminal device 200 and the service device 100.

The next step is to check update conditions for the terminal
device 200 by comparing the collected operating environment
information with predetermined criteria (S110). Update conditions may
include one or more of a travel state indicated as one of standby, start
of driving, during driving, and end of driving, a travel speed indicated as
high speed or low speed, and a network state indicated as poor or good.
For example, the travel state may use intactly a collected travel state
value. Through a comparison between a predetermined reference speed
and a collected driving speed, the travel speed may be determined as
high speed when the collected driving speed is greater than the
reference speed or as low speed when lower. Similarly, by comparing a
collected data transfer rate value or data transfer time with a reference
value, the network state may be determined as poor when the collected
data transfer rate value is lower than the reference value or when the
collected data transfer time is greater than the reference value or as

good in reverse case.
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After update conditions are checked, the next step is to select
parts of map data to be updated in response to the checked update
conditions, as a combination of one or more of level, tile and layer units,
by referring to an update table as shown in Table 1, and then to update
the selected parts of data (S115).

The aforementioned steps (S105, $110, and S115) may be
performed through the service device 100 or the terminal device 200.
Respective embodiments will be described with reference to FIGS. 9
and 10.

FIG. 9 is a flow diagram illustrating an example of a real-time
map data updating method in accordance with one embodiment of the
present invention.

Referring to FIG. 9, in one embodiment of this invention, the
service device 100 stores map data including one or more of the
physical level data 20, one or more of the layer data 30, and one or
more of the tile data 40 (S205), as discussed with reference to FIGS. 2
and 3. The map data of the service device 100 is updated in a certain
cycle or whenever geographic information is changed, and update
version information of the map data is managed in level, layer and tile
units.

The terminal device 200 stores map data and may perform a
route guidance function based on the stored map data.

Further, for update of the stored map data, the terminal device
200 may send a request for map update information to the service

terminal 100 (S210).
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This step (S210) is an initial action of the terminal device 200
and may be made once at power-on or performed at every
predetermined time, e.g., on a weekly or monthly basis, according to
map update schedule.

The service device 100 receiving a map update information
request from the terminal device 200 compares the newest version of its
own map data with the version of map data stored in the terminal device
200 in level, tile and layer units, then extracts update information in
level, tile and layer units from updated parts, and provides the extracted
update information as a map update information response to the
terminal device 200 (S215). At this time, the service device 100 may
just compare the version of its own map data with that of map data
stored in the terminal device 200 and then provide, as update
information, only whether update is required or not.

Thereafter, the terminal device 200 may perform a route
guidance function based on stored map data. However, regardless of a
route guidance function of the terminal device 200, an updating process
is further performed as follows.

Namely, the terminal device 200 collects in real time operating
environment information for update condition determination (S220). As
discussed above, the operating environment information may include a
travel state value of the terminal device 200, a moving speed value of
the terminal device 200, a data transfer rate value or data transfer time
between the terminal device 200 and the service device 100.

Thereafter, the terminal device checks update conditions by
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comparing the collected operating environment information with
predetermined criteria (S225). Update conditions may include one or
more of a travel state indicated as one of standby, start of driving,
during driving, and end of driving, a travel speed indicated as high
speed or low speed, and a network state indicated as poor or good.

After update conditions are checked, the terminal device 200
determines parts of map data to be updated in response to the checked
update conditions, as a combination of one or more of level, tile and
layer units, by referring to an update table as shown in Table 1 (S230).

Then the terminal device sends a request for data parts to be
updated to the service device 100 (S235). At this time, one or more of
level information, tile information and layer information indicating parts
of map data to be updated may be sent together.

The service device 100 extracts parts of map data requested by
the terminal device 200 in level, tile and layer units and then sends it to
the terminal device 200 (S240).

The terminal device 200 receiving data of requested parts
performs update by applying the received parts to stored map data
(S245).

After a partial update of map data is performed as above, a
route guidance function is performed on the basis of partially updated
map data.

FIG. 10 is a flow diagram illustrating another example of a real-
time map data updating method in accordance with one embodiment of

the present invention.
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Referring to FIG. 10, in another embodiment of this invention,
the service device 100 stores map data including one or more of the
physical level data 20, one or more of the layer data 30, and one or
more of the tile data 40 (S305), as discussed with reference to FIGS. 2
and 3. The map data of the service device 100 is updated in a certain
cycle or whenever geographic information is changed, and update
version information of the map data is managed in level, layer and tile
units.

- The terminal device 200 also stores map data and may perform
a route guidance function based on the stored map data.

At this time, for update condition determination, the service
device 100 collects in real time operating environment information by
sending a request to the terminal device 200 (S310, 315). As discussed
above, the operating environment information may include a travel state
value of the terminal device 200, a moving speed value of the terminal
device 200, a data transfer rate value or data transfer time between the
terminal device 200 and the service device 100. Here, a data transfer
rate value or data transfer time between the terminal device 200 and
the service device 100 may be measured at the service device 100.

Thereafter, the service device 100 determines update conditions
by comparing the collected operating environment information with
predetermined criteria (S320). Update conditions may include one or
more of a travel state indicated as one of standby, start of driving,
during driving, and end of driving, a travel speed indicated as high

speed or low speed, and a network state indicated as poor or good.
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Poor Additionally, in still another enbodi nent of this
i nvention, when classifying information for expressing a map according to
attributes, the service device 100 constructs and stores map data as a
plurality of pieces of |ayer data each of which shows infornmation
corresponding to and classified by each attribute. Map data forned of
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the service device 100 at any time in operation and then performs route
guidance based on partially updated map data by applying the received
parts to map data.

FIG. 11 is a flow diagram illustrating an example of a real-time
map data updating method in accordance with another embodiment of
the present invention.

Referring to FIG. 11, in another embodiment of this invention,
the service device 100 classifies pieces of information expressing a
map according to their attributes and then stores map data formed of

pieces of layer data each of which shows information corresponding to

35



illustrating specific positions or facilities with such coordi nates.

By piling up the first layer data 31, the second | ayer data 32, and the
third | ayer data 33, the map data 34 in which general road information,
general building information and explanatory note information are shown is
realized. This invention constructs map data, depending on an
operating state of the term nal device 200, and updates such map data in a
unit of layer data that shows corresponding attribute information.
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service, glaldateanthddeirhéke. gl noih ha svéakigndbi enontidg eshois, e rdingudo
conputing, the service device 100 provi des conputing resources, including
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140, and a route service unit 150. o
the basis of the newest version of map data. At this time, the newest

version information of map data, namely, being used as basis of the
update layer list, may be sent together.

Further, in reply to user’s route guidance request, the terminal
device 200 may request route information by sending an origination and

a destination to the service device 100 (S420). Then the terminal device
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layer data from the service device 100 (S440).

Then the terminal device 200 applies layer data of attribute

associated with a route display to the stored map data and, based the

on map data, performs route guidance up to a destination (S450).

Therefore, route guidance to a destination is performed on the basis of

the newest road information.

Also, based on the updated layer data list received in step S415,
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t heir conbination. For exanple, the update nmanagenment nodul e 211 and the
map data UpRI&Teemasrerdng faythe arpRIqasdy tewaﬁé thecfleatingligh crBpF8cessor
(MPU) and a programthat is programmed to execute a relevant function.
The updatexaginagéennitidapaal @ e perfosmedapnttheebapidadanafRgkmticds nap
data stored in the termnal device 200 perforns a real -tine check for
oper at i nghenvéweahgavgraphicheferenatipalardend dbexdesthnati et @piphes . parts to
be updated in nmap data as a conbination of one or nore of |evel, |ayer and
tile units. ForMehnwhileheinpdavthemnambodimembdof etl#isl inagntiefer madnan
update table stored in the nenory unit 260 to define update parts of map
dat a accqsrdicegstry fpdat ealdidet mapsdata updatéhe lyerdétta updatmayodel e 212
receives, fromthe service device 100, data of parts determ ned by the
updat e ngRRBEIREY tAEsYIE tRd Seanidepgsfieenso@ partial update of map data by
applying the received data to map data stored in the nmenory unit 260.

FIG. 12 is a flow diagram illustrating another example of a real-

time map data updating method in accordance with another embodiment
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Through this, the term nal device 200 can effectively update the nmap data
according to operating environnments. Additionally, in case of

anot her enbodi nent of this invention, the update nmanagenent nodul e 211 of
the control unit 210 determ nes |ayer data to be updated by performng a
real -time check for operating environnents of the term nal device 200. Mre
specifically, before route guidance toward a destination is started, the
updat e nmanagenent nodul e 211 nay determi ne the | ayer data of attribute

associ at A isplay toward a destination as the layer data to
be update .twﬁl és}g,%emgwg%tgér@achi ng a destination within a given di stance

during the rOUtF%?f%griiﬁgﬂéeFlé,thUF?ggts d%%?ﬁgg}%%t 15@?@%%?% gf/é/co%egpr m ne

the |l ayer data o ut e asSoci ate 0S|

destinatiop as the layer data to_he_updated. : h ta
updat e nﬁaﬂqr@%@ r?&%ﬁ@égg 4 dpdaPh@cg(é&{)ﬁgetodet\bﬂre,aﬂrgo&etﬁgdgpgam rm ned
by the update managenent nodul e and applies the receiyved | r data to map
Gt & ot orfdBIS TTRE GRG0l TR 1o 28 Bces B 18Van ARG e e o PRSI uni
210 perfaorpms a real-time update for actually required map,.d i_n tile
uni t dur i'RPTMREIGpEPEIGSHONSHN Qi 324 i Skl o h HGEDE 3559500M need t o
wait while the entire data of nmap data is. received, and can use a route

gui dance tBerWiagedats stef@dci yhe service gruiceARGnINBAP| IBFCTUIRAHIOP NAN®GNnsni t s
and receives data through the network 300. Specifically bg conmuni cat i ng
with the asetimeeparsadtanapobe hipdaied e la¥enoiatazgoitst HeudbafuHPeate on uni t
220 can transmt version information of map data stored in the term nal
devi ce 20@rsmreirdormgtionvofrmapetiata mfayr batmanaged indpyemgeitaninatsout data to
be updated, and receive, fromthe service device 100, data of parts
correspondi ng tAdditionatiynéhé aerefceodevare Mlenafy receive ai mapangdbéger
units, or the newest version of |ayer data. Further, after transmtting a
rout e i nfiaforedation request frorasthge temeinadideyios iZPMBi5dD)ama ttes tdasat | on

i nformation, the comrunication unit 220 nay receive correspondi ng route

i nfornat itpB. service devibe & {Eimpbats Rpsl heisigvEwsdendf s bwa3tnalet ect s
one or nore of a current position, nmoving direction and speed of the

term nal gayi 6an26 vERsRr R omERt Haka AftoP8$iihi e tBRvinW devret RO, and
speed detected by the GPS unit 230 may be used to performa navigation
functi on thantdar £ORL L0l it d3h0er HRE!ISL, HAALE RIS Ei R A¥doByar MBp a
current Sospté}grﬁ %)[nd mgjvp:ar?g di rgg{i on detect ecF by the GDSLﬁdl}Jnit 238 or to

i spl 2y iUt 563 ghed Ridle BRLSIRh AN Ralieninal dRsktoat i on

t oget her ‘W a curren i on, noving ction and speed of the

Lermnel S8Y!8%890n ko) IR IEILElsPERLAAST (RGN i aekd 95 on
dul 211 of . t t . it 10 t t 1. b t th

ol e 21 B8, SOTAY e 340 6, RIS BBV, 2P0 YRERATRn e

Creatt N0 % RSB BLOTA! of O meaLpl! 2tie 06! S hal 58,200 and.

navi gation, The input unit 240 nay pe realized using variqus types of input
means i ndMIMgfion &f samplada, g Y’n}B‘?'é‘goPSEé’ya?ngﬁﬁ'%é’gn@‘,e K’Gﬁ’@ﬁei nput
means, gesture input nmeans, and voice input neans. Here, the key input
means i s lepechshibay by gaat teagsthesponding to a sel ected key and includes a
keypad or a keyboard. The touch input nmeans is to recognize an input action
by detecting a Ruther, dheasepdeefdevigsi h0Obpay (eegivandremcthaiéerminauch
pad, a touch screen, or a touch sensor. The gesture input neans is to
recogni zelevase a2@8Peci frequeabdor siogihal infarrpatidat &om neal edeinadest Gpeasuch as
shaki ng or noving the term nal device, approaching the term nal device, or
bl i nki ng dasmatith i(8626JeT abuhbast respp ofe angesaggnehe csspmedrde\dne

accel eration sensor, an altinmeter, a gyro sensor, and a proximty sensor.
The out puhaynpiovZE thiet parinsinal raxiiee gROOewitbr esunteb asfedmaniom e xticdcdednder
the control of the control unit 210. In this case, a background map

di spl ayednt ReFo et SedrdrPftotn ish bEidlinFe6h a6 4 RiediRsitiro{SHBP).dehe
partially updated according to update conditions by the control unit 210.

I'n anot hefrorasfid ét@%sbggkgr&u@@ﬁﬁaﬁlﬂj pel @meHQQWss\éirth?p%@Hilgléi S

realized on the basis of map data updated in real time in a |ayer ta unit

by the control unit 210. 39



The nmenory unit 260 stores the map data 10 The map data stored in the

menory unit 260 of the term nal device 200 is conposed of one or nore of
t he physical |evel data 20, one or nore of the |ayer data 30, and one or
nore of the tile data 30, as earlier discussed with reference to FIGS. 2
and 3. Also, the nenory unit 120 may further store an update table (see
Table 1) that indicates parts of map data to be updated according to

predet ermi ned update conditions. In another case, map data stored in the

Memory  uny 6@ ?P%ﬂé‘?ﬁ udz;fo el %Mteo‘cseia'?él?rfrﬂ‘?ﬁtciti%'ﬁ, aheS BpYYR g F1 CS. 4

and 5, and especially inc s several pieces of layer data each of which

shows i nfs%gg}%'%%%%%§§g?r}qw%é Bn‘ﬁﬂ@.dd assified by each attribute. Al so,

t he nenory ore’version I nformati on about each respective map

per formed on t R EBREIGT P, SERGe”HeBidtar of Ry BRrATHT A TR 1R ™ "

d ibed with ref to FIGS, 8 to 12. . FIG. 8.1 fl [

T ust ratT A deauPERRS R dBy b iaia s thhenaaling el BRA NG Sefhed
accor dancg _'th._onle errboqghrrﬁntt of the g{ esent invention. Referring
to FIG 8neilernal de\eRhah Steiss BakdPiq i ne nap data update, the first

step is to collect gperating environnent information in the term nal device
200 (S105). Her¥Pedifieabyerth€i meruiRa r davisst 14 of fiRMYACSs WaRther to
information used to determ ne update conditions and may include, for

exanpl e, Wdatgyvkayestdala pasaeiatetcwid @i tauteodisP!gui idamar idatenef teeni nal
devi ce 200, a noving speed value of the term nal device 200, a data
transfer teaminaladendcerGu&535andeie speaeifisellveds theeresulriafaherkinge 200
and the service device 100. The next step is to check update

condi ti onsersmm infermeativinnaf niapidata280diyn cperatinggstatie elotheterwdingder ati ng
environnment information with predetermned criteria (S110). Update

condi ti oreviey, ifndutdegoitamre opr 0 &f dastinatien & até stadieckataud af thae of
standby, start of driving, during driving, and end of driving, a travel
speed i ndiegsicrd oismbpgbatperss oviateavwireed roated désplatywer Kisstiatilar] e cat ed
as poor or good. For exanple, the travel state may use intactly a collected

travel stgdr@icedldesicel ronigietaredmearihs®nubeiteeesr dapeedritar Aksediatefier ence
speed and a collected driving speed, the travel speed may be determ ned as

hi gh speggitmberptbeliepldyert #8edelVi Ng speed is greater than the reference
speed or as | ow speed when lower. Simlarly, by conparing a collected data
transfer rate val ug or t45a FrihBBoM L &, efre Y3kpe gdihe
network state r?"géy eé)dgtg%éﬁi rﬁd@%ﬁégﬁrgﬁmﬁe’n t he Ia;cdﬁ‘]%rect ed éZta transfer

rate val uadehid @i (blife TARBIANIE Ak onhenibe aalbectedadal

transfer Ime 1S greater r‘eference val ue or ood I n reverse

case. fle te C i L I d,. th X} S .S, to
o ot plpYe Pithey AR BENHaRRE A § dEHER PR 1 IS uR el Tilaat o
conditions, .as a conhbinati,on of one or_nore aof level, tile ,and | ayer units,
by refer rquYéC?oS"é\ E{% t@el?é{BPL %%ﬁghBW?H %5’5 eSPregny ﬁﬁgnq‘?ﬁn ate the
sel ected parts. of data (S115). The af orenentioned steps (S105, S110,
and 3115)J0%9e @%%@@%%aé?fﬁ%&ﬁﬁ‘%e servi ce device 100 or the term nal
devi ce 200. Respective enbodinments will be described with reference to
FIGS. 9 and 10Additionally) dheg service | davigicaghin Artersengsi nyhahedxdfpl e of
areal-time map data updating nethod in accordance with one enbodi nent of

t he preseédatavayer giata of attributepesprijedovith@ pesitian shep @yboesdheht of
this invention, the service device 100 stores map data including one or
nore of tSregfigailyalf thederganal 2eviemel@? igoperforming fauter gutan®o, and
one or nore of the tile data 40 (S205), as discussed with reference to
FIGS. 2 amd ¥ théheemsprdaf dagér tdedasef atirid devasgodidded svilpdatmasitiona
certain cycle or whenever geographic information is changed, and update
ver si on idisplayadi andedtindtiomip dissimilar, mhoagadiden deeves 1 0l0ageterandesti | e
units. The term nal device 200 stores map data and may perform a
rout e guitdane@dbteGoi Paydrageth omn dthehsteonssoompedatidh a position display

is needed.
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Further, for update of the stored map data, the term nal device 200 may
send a request for map update information to the service termnal 100
(S210). This step (S210) is an initial action of the termna
devi ce 200 and may be nmade once at power-on or performed at every
predetermned tine, e.g on a weekly or nonthly basis, according to map
updat e schedul e. The service device 100 receiving a nap update
information request fromthe term nal device 200 conpares the newest

version of its ounHBRLA/MEA I tdét&hﬁméaqlroﬁi,omf QfpdRe dak aifer @éthnot he

term nal device 200 in level, tile an ayer units, then extracts update

| of Mt I Aibid SXRlocidldd® R LayB N | SiehIAT UPHRRRpalfs: <A ovi des
t he extrac ed update Tnformation as a nmap u te |nfor_mat|on response to
the ter mcﬂﬁ)ic?eyd(f%h%%@s( ?}%o‘sit%n t(ﬂ' ﬁwe&%{@qin%ﬂ%f\ﬁ%‘%@ gr§§l5?§t&ar9@ my

just conpare The version o S own map Wt h Stored
in the term,nal device 200.and then provide, ,as up infar iLQn,_only
whet her H&Qteé i%%céﬁui glaat@?r ni?? termina Th%?\élﬁgt ce?(?@t @}F{C}g%ﬁ% Yevi ce
200 may perform a route gui dance functi ased on stored map data.
However , eesdg}ag}cg)sylﬁyng megﬁﬁ?ﬂ%%égggégcti on of the term nal device
200, an updating process is, further perfornmed as foll . Nanel y
the terminal devi €8S F65ukopl GRESK if Hheytermaz! Y'&?iﬁ@g&mwaﬁhﬁﬁta
information for_ update condition determ nation (S220Q). As di scussed above,
the oper &gsiatinn miiBm diverratanse tag seMicRideyies A sepdedavsrue of
the termnal device 200, a noving speed value of the term nal device 200, a
dat a t r arfiFtarofr atteibyide @sseciatedawithapgiesition isplayweéihe e stsratiamto devi ce
200 and the service device 100 Thereafter, the term nal device checks
updat e cdhdi teirorisabyeviearsaichnthatheelevankpasts openapi detaeataredniretie
information with predetermined criteria (S225). Update conditions may
i ncl ude deemaralndedcef2G0 teaved updated i(Fdicdat ed as one of standby, start of
driving, during driving, and end of driving, a travel speed indicated as
hi gh speed or ITdwosigdethe aitbve @lenatisnst the serdicatdedics Hibupaatgsod.
After 'update conditions are checked, the term nal device 200 determ nes
parts of map dataastarebeinupiatetminalr@spessie layerhataheckshagddirg to
conditions, as a conbination of one or nore of level, tile and | ayer units,
by ref er riigngpbPatity WRSRE aricfBliBwasra e rotitd igadcé $4B8Pkhe minimunfhen the
term nal device sends a request for data parts to be updated to the service
device 1Qf4th te At this tine, one or nore of level information, tile
information and | ayer information indicating parts of map data to be
updat ed may be t . Lo : I i parts
ﬁ%‘reépgﬁ%]ﬁéa{)edata upll ?l@eW%tgwg)d?ﬁYltﬁPs H ?‘cgrf Efﬁ%?

of map data requeste rmnal” device evel, tile a | ayer

oS, b DRRTERER L s AL bR 18000 b g vl o,

appl ying otfhceor%gﬁ?eirvr%%%asrgrsmdtge sr(t,_)&r)re ed' TP a%%tgo&%%ltlgp—readable medium.
Here, this medium may contain, alone or in combination, program
instructions, data files, data structures, and the like. These program
instructions recorded in the medium may be specially designed and
constructed for the present invention or well known to persons in the
field of computer software. For example, the medium includes hardware
devices specially configured to store and execute program instructions,

including magnetic media such as a hard disk, a floppy disk and a

magnetic tape, optical media such as CD-ROM (Compact Disk Read
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After a partial update of map data is perfornmed as above, a route guidance
function is perfornmed on the basis of partially updated nap data.

FIG 10 is a flow diagramillustrating another exanple of a real-tinme nmap
data updating nethod in accordance with one enbodi nent of the present
i nvention. Referring to FIG 10, in another enbodinent of this

i nvention, the service device 100 stores map data including one or nore of
t he physical |evel data 20, one or nore of the |ayer data 30, and one or
more of t i ( XDiGitaldNGELS SBIE M tHafREES-BPERal dnEhfa>. 2 and
3. The rra(gﬁ!};at'\ggrgﬁmea%er@?g@é@?%le'\q%% i s updat gg In a%clerat ain cycle or

o e RGPSt AY BERTHOM, RARK RERH 0P AL HREWENEHY ! BRa MASH Tt T on

of the maEp a i s nanage er and ti he
t i nal devi 200 al St : d r f t i d
Funct 1 on 'BRCKIVorl (o8] dRed s Har iy TnelRe R BRI AUy ol T
condition determ nation,. the sefvi c_? \293\/. ce 100 col]ects in rt()alal i e
oper at i nd“@ﬁ\‘?l Bnﬁeﬁ?”]%'ﬁedrﬁﬁal fﬂlgfbye NN AL EQFESt 6 CHIRR el hidhal

device 200 (S310, 315). As discussed,6aboye, .t he operating environnent

i nf or mat iféﬁ{gﬁﬂwri H%’Ir\.&j@”a‘nf‘?rﬂgters?'élt%e 3|£|euéllh@fset ﬁ@r \@?H‘?r‘?ﬁv‘%ee%inﬁ%y 200, a
novi ng speed val ue of the term nal device 200, a data transfer rate val ue
or data tharsmdlourpAetpePREaiNg s t1aiohdnosR\ifceoByerade PRECERY ige
device 100. Here, a data transfer rate value or data transfer tinme between
the termiorgradion eetiiednvupationeasdriifeeedddi ce 100 may be neasured at the
service device 100. Thereafter, the service device 100 determ nes
updat e condi ti oihileythieripaentignt ines dxsidre pesdcwipslyashayneandrdesrried
information with predeterm ned criteria (S320). Update conditions may

i ncl ude omiéhorref@remosf ® t anvedxeshptaryi reimbatedent Urayeof, sitanvdibly,b&t art of
driving, during driving, and end of driving, a travel speed indicated as

hi gh speeaghdsrstosd Ipedthsardilediat Woe karsthaevaridusatieahgss podorroramdod.
After update conditions are checked, the service device 100 determ nes

parts of da@idahayt bebfadpdaictdin Witleurodspaiting fiere tbeksdbjsedahatter
conditions, as a conbination of one or nore of level, tile and |layer units,

by referrimgd pvamtioRdas gedifiblterds shein ithisT@iBbR sureF2ddrawings are Then
the service device 100 extracts data for determ ned update parts (S330).

Thereaf t gfged RSy ﬁﬁfs?ﬁié?tﬁ/ed?gi%cfﬁsé@gnﬁeﬂgtstd be @rididsteaf adad dintiegedher with a

request of a partial upda map data to the term nal device 200 (S335).

This tra 1 SSd .racted data may require transm ssion perm ssion of
the ter rrin[ﬁgi ﬁ?&\%ﬁégﬁﬁgé{léﬁ The term nal device 200 receiving data of

parts to be updated according to a conbi nation of one or nore of |evel,
tile and layer units fromthe service device 100 perforns update by
to stored nap data (S340). The term nal

325: Xgngdt@%%aj%ssgggrgﬁityof updated parts fromthe service device 100 at
oy LT L OPefaLl oo L LU S I3 GB P B RA 211
devices that store map data and perform a specific function based on
the stored map data, and particularly, may provide route guidance
based on the newest geographic information with minimized user’s
waiting time‘by partially updating in real time the stored map data in a
combination of one or more of physical level, tile and layer units
according to update conditions of the terminal device.

Also, in update of map data, this invention allows an effective

update with minimized user inconvenience by updating in real time just
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FIG 11 is a flow diagramillustrating an exanple of a real-tine map data

updating nmethod in accordance with another enbodi nent of the present

i nvention. Referring to FIG 11, in another enbodi nent of this

i nvention, the service device 100 classifies pieces of information

expressing a map according to their attributes and then stores map data

formed of pieces of |ayer data each of which shows information

corresponding to and classified by each attribute (S405). In the map data

stored | it hCipegievhisn 180uirdBRol e aRbh Uhd Hdrh RSidjb Bagapsed may
yer aunits. e

f
be updatedin la a erm nal devi ce stores map

data and 0, i f unch i b ed map
data " Oh2BEE! B b BRb R R R i e BRe FRFRPRVICIR SBce 200
may send a request for map update informatiopn tp. the service, termnal 100
(S410) . R34 elo (%ﬁ‘%’)e & mep niefsy s Byeakch,apHsidh |
devi ce 200._and ma made once. at power-on or perfornmed at.every

br edet er it HGYS P dAle v gh i es SfedacenvenBiice: by dio SRt & Yo

request fromthe term nal device 200 conpares, the newest version of its own
map data WinehiysetiRmaingmust iRéprraalian stesibted Hof rxadr iRHE AR 200,
then extracts an updated |ayer data |ist, and provides the updated | ayer
dat a | i stbased oped) Opesetng itaiaaf {ivm te BN SEVIGE t he termi nal devi ce 200
(S415). Here, the updated layer |list means a |list of layer data to have to
be updated in Md® @ati@seit,t bleist dnwentibndesdrceremerkablyhens@niee ofilsehe
newest version of nmap data. At this tinme, the newest version infornmation of
map dat a,corarmiigncedingakisgdadgahtgies of btk aipoapstbegdsysiam, angya be sent
t oget her. Further, in reply to user's route guidance request, the
term nal mepstee@BOngwysteqguest route informati on by sending an origination

and a destination to the service device 100 (8420). Then the term nal
devi ce
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200 may receive, fromthe service device 100, a response of route
informati on extracted through a route search froman origination to a
destination (S425). The aforesaid steps S410 to S425 may be omtted if
necessary. Especially, if the term nal device 200 has a route search
function, the aforesaid steps S420 and S425 may be omitted.

Additionally, before starting route guidance up to a destination, the
term nal device 200 checks whether there is layer data to be updated anong
| ayer dat t @ ociated with a route display up to a destination
(5430).'3%@?33§'E%h§@§%%§?rshed by checking, on the basis of the updated
| ayer data list received in step S415, whether |ayer data of attribute
associated with a route display has been updated. Here, |ayer data of

attribute assocjated,w.th,.a raoute displ nmay I.fi |y layer data

t hat shows one for no'%éegpt'g‘er ﬁhaao d%*%@ﬁ@é}'ﬁgi ?%gs egﬁggtp Esghpi ne. As
the result of check,. if update for |a (ter ata of attribute associated with
a route display? i3§rW8§dg8Y'CFh‘é°?§9‘rﬁerfglo 9re dnapirtas MAlddig oNs Of ayer
data of attribuyte associlat dwith a route di sgl a% to. the service device 100
(S435) arl@oreddiRsSIERE Ul cda o, WP PXBFe 170 PerdifeP e/t PNEnPt he
servi ce device 100 (S440). Then the term nal device 200 applies

| ayer datBOB? $%3/EShLRRE alkoBPEe el WilEh da@ta ohéchi 8IS0 HRNS143%d map
data and, based the on rraF data, perfornms route g?ui dance up to a

dest i nat i OMisi@asd)theTraafioragear gideoy@icddneee b layeledatamathish shovper f or ned
on the basis of the newest road information. A so, based on the updated

| ayer datclabsigiedr edeimationnosteemagy1and toneravéideithal maevilata po@nehetks
whether there is a need to update |ayer data of attribute associated with a
posi ti on mbspl @yt SAGIevelHeloger| ayer ticatumitsf adt ani bpdatassapiedtedf it h a
position display may be | ayer data that shows buil dings including a
station, termémali deicepageneral house, a school, a public office, a hotel,
and an apartnent. As the result of check, if update for |ayer data
of attribute ashecite&trgthaM HBvreparifiguredi 3! pgriosmnad rdadeguidéecs er m nal
devi ce perforns route gui dance based on the stored map data wi thout a

real - ti mryRBRoH FsatPdat §ieuBtdredi hapl dateIoddeterARgé ipatd 86k update inOn the
contrary, if update for layer data of attribute associated with a position

di splay ienegiigd, mdif das ThNRvelleVd e 8RAGSIAUhRIUESEoldRAg! Y Bbddasa of
attribute associated with a position display to the service device 100,
recei ves (| ; per far i b t stior egd, dat a
($465, A4 (Bd.'ﬁaﬂs’ % '%ﬁgﬁvétj%ggégdr%éngf)%%v@%gr@e@?%r&n%tr oﬁe gﬁﬁgnce from
a current it Sl i : i d |ayer
Gata of deRrrsutS b dshy AR L DR, A BB e P S RN O R R
($475). TI}ere(E]ore a?cordi ng to the approach toward the destination, nore
exact ro 8reg i”&aa[?](?@ Qan be perfornmed on the basis of a map to which the
newest geographic information around the destination is applied.

Meanwhi | e, i n another enbodi nent of this invention, main processing for a
real -tinme map data update in_|ayer data units nay be perfor t hrqugh the
servi ce devi ce 400. “Phe real-fing map; dajas I%’\ﬁaé'i”zggr%}iﬁq?m u‘%:'{nr3 ?I'ﬂg%anot her

exanple of a real-time map data updating nethod in accordance w th anot her
enbodi meriwherein the service device is further configured to classify pieces of

information expressing the map data according to attributes, to
construct map data using a plurality of pieces of layer data each of
which shows information corresponding to and classified by each
attribute, and to manage an update version of the map data by the

respective layer data.
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of the present invention Referring to FIG 12, the service device
100 classifies pieces of information expressing a map according to their
attributes and then stores nmap data forned of pieces of |ayer data each of
whi ch shows i nformation corresponding to and cl assified by each attribute
(S505). In the map data stored in the service device 100, map information
varied as tinme passed nmay be updated in |ayer data units. Further, update
version informati on of nmap data nay be nanaged in | ayer data units.

Addi tionally, the segw.Ce - deyl 10 BRY¥i{fEcei ve a map update information
request fromth:g ter{‘\n}ér?g 'Cgeq/‘%@gezoo @5'1 . In this case, the service

devi ce 100 Congﬁﬁﬁépﬁﬂﬁhﬂﬁweéénﬁgﬁﬁ%gqoOgu%%gnﬂﬁﬂcﬂﬁg B M@t%n%hgéversion

of map data store e termn vice en extractis”an updated

| ayer data |I st and vi des_.t he upnd r y S pdat e
ot or mat 1087¢ L RBd o R Tl T B e840 (REB)C Befom B shhar ed
|l ayer list neans a list of |ayer datga to, have tg be dated.in nma ata of
Lo ter m AT RRAIES: 280° ofr LB Ball e cata. Hedae RotlPasn ait Snaitedi . A
this tinme, the QEWESt ver.sion information of map data, namaA.y ei ng used
as basi s GVISPR QP& PIAYeRTPR AN Age B DEAE Ul dguehgata whith shows ner
the service device 100 nay receive, fromthe termnal device 200, a request
for rout ClppibiedainfermatismhanadPAli nation to a destination (S525). Through
a response nessage, the service device my tpr ovide the term nal device 200
with route infc MmaAR slataxnaasgemeMr BGhceNfidifes Eeam@Rage ot &P Y i9di nat i on
to a destination (S530). The aforesaid steps S515 to 8530 may be omtted if
necessar ytheEggcdata yandi fo detenreing partsdéasi gpdato imdbeamegudetadaran
function, the aforesaid steps S520 and S525 may be onmitted.

Addi ti onatdrgbindimrsef vine aterriare obDlevaly Ipyef and dile eatits iansordnglde a
update in layer data units by checking an operating state of the term nal
devi ce t hgidsteoc@sditpsdaftaterminal devepecahdcal |y, the service device 100
determ nes whether to update | ayer data associated with a route display in
map data of the treapi dala dex geiskddn (G5i850onfiduieds pecidirieakl Yiroms thae
result of checking version information of map data and an operating state

of the tepshitwly e ffap idath Wit el paddNesr Updhee Aedemhinsd iINths Mmap _
started, and if the version of map data associated with a route display is

di ssi m | fatal AarkRjerhERt ARV, CAnd 08 Hahnlhit nAe FtaleveRdAis Tdital Ry ehedat a
associated with aroute display is needed As the result of

determ ngkiQ@iaideypdate for layer data associated with a route display is
needed, the service device sends | ayer data of attribute associated with a
route display to the term nal device such that relevant parts of map data
stored in the term nal device 200 can be updated (S540).

Gata of aitllbie achiti SECHCh e ARod I OR: op o eshsESTRBAPLal

if the term pal device 200 is performng rout ui ce, and jf, the version
of | ayer GpidiigrS die iR enabBoubul aridvel Fotk o dhedespity! gevite
destination is dissim]ar, the service device 100 determnm nes that update
for |ayer@ Hétv§|épegﬁt?’%@lﬁ@rﬁﬁaﬁpsf’&?’vﬁq aa”%tﬂ%c?r?(i YA splay i s needed.
As the result of determnation, if update for |ayer data of attribute
associated with a position display is needed, the service device 100 checks
the position of the term nal device 200 (S550) and further checks whether
the term nal dévi ce D0® sgppiceadeidseridesimnat ilsthel ¢MMRIgIR@ven di stance
(S555).

an authentication unit configured to authenticate a service use

right for a user of the terminal device.

6. The service device of claim 3, further comprising:

a route service unit configured to extract route information from
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As the result of check, if the term nal device 200 approaches a destination
within a given distance, the service device 100 sends | ayer data of
attribute associated with a position display of the destination to the
term nal device such that relevant parts of map data stored in the termna
devi ce 200 can be updated (S560). Through t he above operations, the
servi ce device 100 updates map data stored in the term nal device in |ayer
data units according to its operating state, and allows reliable route

gui dance g\ t(ﬁ(?gﬂstlgh njgamydatiaatiBAalse- response thhg F&fledt M 1RP rdate

updating neth hi's invention may be 1 nplenented in the form of

sof t war e ;pei, tﬁcﬂ?qygﬁﬁ%héh{e‘mﬁaﬁgé@fd a}\ﬁncpft%g)dgpfbteefhér%ﬁﬂ%c@é‘ﬁl Bt ecor ded

in any conputer-rea rummay contain, alone or in
conbi nat i m 19415, .dat a files, data structures, and the

i ke. éﬁgdrb’?%tg‘?’éﬁ? th%%%[@fr}éo d; ggor ded in the medi um may be specially
desi gned and constructed for the present invention or well known to persons
in the field of conputer software. For exanple, the nmedi um i ncl udes

har dwar e devi c speci al ly configured to ore, angd execu pr o

i nstructions, cI udl i ﬁ%@’rﬁ%?i gg}’r’&ﬁﬁ é’fsﬁﬁad”bsg’ a\’ﬂ%ﬁr&“&li é‘? gl 218}5@ di sk
and a magnetic tape, optical nedia such as CD g ct Dlsk cead Only
Menor y) a[ﬁaanytgwﬁl'S\ftkﬂﬁt?fDF%'kﬁ'QUF%Ebﬁ%t‘EP@gt\ﬂ aleHleing SREFA Had
floptical disk, ROM RAM (Random Access Menory and flash menory. Program
i nst ruct |mrqmyenh¢mf@d@a(’mxfhfrﬁ>én |taﬁgt@é@7én@ba@§'0ﬁac?@do§/o é*eé%mameeﬁh%nd

hi gh-1 evel | anguage codes executable in a conputer using an interpreter or
the |i ke.uptasecondidivaseotethia dasimpfbeconflegiade@pesabparenVirgn@aensne or
nore of software to performthe operation of this invention, and vice

ver sa. informatidrn.e this invention has been particularly shown and
described with reference to an exenplary enbodi nent thereof, it wll be
understood by those skilled in the art that various changes in form and
details may be made therein wi thout departing fromthe subject matter of
the invention. &peciThe teruideudediden dfhickaiti s&| ashereianthermapngsatar e used
for illustrative purposes and not to be considered as a |[imtation of the

present if¥RAGEATENt! @ﬂiﬂﬁérﬂu&lihe%p@d)mﬁ?@ﬂéd ty classify pidtes pfesemtmatiyent i on
may be used for a variety of term devices that store map data and

perform g,gRe8kirif f WREHI QEcHRRRY RN JthifofteQl 6@ BRdredahap @i, Py theul arly,

may provide route gui dance based on the newest geogr aphic inf ormation with

m ni m Zeqnléﬁ?cfrgsur’{ﬁ' fdrited o OEMM%N g |¥?@§Qﬁtlb§)9r lofitd ee%lcﬁ bfHibg stored

map data In a conbi'nation o e or physi cal level, tile and | ayer

units accgy %é‘%&%n‘r‘é’ﬁ’@ﬁ%&‘?@g ?ﬂf;gnq %H@ Egs@lf]?éécﬁifvé&?n ttribute, Al SO,

in updateo th|S|n OWs an ve up ate wth
d d I
"t or mat 191 Fe e %Yn?%"gﬂ%‘eﬂ%%‘%ﬁ B RaRd ey P Bng ol ™
t at d d of th t Kk stale d
2l so. | n UDAGE e SRR Srr S HE s TorknahIFkEs: i ve updatQ i th
m nim zed user inconveni ence by updating in real tinme just the mninmm

information required for exact route gui dance based on an operating state
of the term nal_ device. aresult, this invention can rer{ar kabl y

enhance user cognvenlE'ﬁ%esﬁﬁ)"@%kﬂﬁﬁ'%\ﬁgnﬁé@& Bf WoRiP' - '9EEr &ftdyst em

and a map-stream ng system
management unit is further configured to, when the terminal device

performs route guidance toward a specific destination, determine layer
data of attribute associated with a route display toward the destination
as the layer data to be updated, and when the terminal device
approaches the destination within a given distance, to determine layer

data of attribute associated with a position display of the destination as
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VWHAT IS CLAI MED | S: 1. Areal-tinme map data updating system
conpri si ng: a service device configured to store map data i ncl udi ng
one or nore of physical |evel data which expresses a specific area on one
or nore scales, one or nore of tile data which indicates given-sized
di vision of the specific area, and one or nore of |ayer data which shows
classified information on a map, and to provide the nap data in one or nore
units of level, layer and tile units at an update request of a term nal
devi ce; i device configured to performa route
guidanceqP%Agysgﬁk%%ggékﬁggpﬁgyétored map data, to determ ne parts for
update in the stored map data in level, layer and tile units according to
update conditions, to receive map data of the determi ned parts by sending a
request to the gervifgedgyifigs 8RYidc0 APRIM NP LARELYCGNIRAE fats the

: ereal-tine at Sy

stored map data. map data up i ng temof claim
1, wherein the service.device . is further configu t I i ieces of

i nf or mat irBﬁn@QﬁFrées%ti H&'tt e f@ﬁwedafgnﬁ%{ﬁ‘cgitﬁg r%gé@% rfi?Bﬁ} g@é E%rn@'g%ﬁt ruct
map data using a plurality, of piece f layer data each of which shows

i nf or mat i‘g‘?f”egr Pe‘g‘ﬁ%'ﬁ'ﬂﬁnnaylﬂbe éﬁﬁf“b’?ajs(g‘?\f'icgdarb@ ! é?(fﬁ"aZ{O[r} PRV ?I?;\‘?lrd 0
manage an update version of the map data by the respective | ayer data.

3. A ser\RYEOUBVPHE OHIFRTSE ng: a menory unit configured to store
map data including one or nore of physical |evel data which expresses a
specific area on one or nore scales, one or nore of tile data which

i ndi cates given-sized division of the specific area, and one or nore of

| ayer data whi cH.sholBe cseiyited idayi¢cafalr phgimof, avheremyghe layer datg ghp data
managenent unit configured to nanage versions of the map data, and to

det er m neatpébptte Aesocipded evith a heutengdisrlax tbwae(dc’f@@bﬁﬁaghahobf'Sdﬁéebr nor e
of level, layer and tile units according to update conditions of a term nal
devi ce; atata that shoavsrapedat marearfsairesd pa autiway tinki gundea bius lireri eve,

fromthe nmenory unit, map data of the parts for update determ ned by the
map data nmanagenent unit, and to transmt the retrieved nap data to the

term nal device. 4. The service device of claim3, wherein the
update conditi ofs i NMThydas e dyvie®rs ofaim O aviedresh ahe Riydrheéateofi nal
device, a travel speed of the term nal device, and a netwrk state. 5.

The serviggidg e8setidtbal With af PbEHRIN CPs zsbﬂgheadlesﬁtmmii@aﬂaiy@ﬂ uni t
configured to authenticate a service use right for a user of the termnal
device. (gata that shows buildings including a station, a terminal, a general

house, a school, a public office, a hotel, and an apartment.

13.  Aterminal device comprising:

a communication unit configured to transmit and receive data
through a network;

a memory unit configured to store map data including one or
more of physical level data which expresses a specific area on one or
more scales, one or more of tile data which indicates given-sized
division of the specific area, and one or more of layer data which shows
classified information on a map;

a control unit configured to perform a route guidance function
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6. The service device of claim3, further conprising: a route service unit
configured to extract route information from45 an origination to a
destination in response to a request for the route information fromthe
term nal device, and to provide the extracted route information to the

term nal devi ce. 7. The service device of claim3, wherein the map
data managenent unit is further configured to collect in real tine
operating environnent information fromthe term nal device and to

det erm “eb% %en%r)ﬁ%‘attéof?d%?%rtnt@hebaéhété) a?gew e %a@qgaé' ng

envi ronmen ervi I"ai m wherein
the map d engn t fLaur i i eces of
infornatl‘g%'%ggg%}g&}rﬁgéggng} nlélcrgogfjll%gélf gtﬂgt '(F?(lhlblgl?e}qJ Osag‘ﬂ,?:g];%dﬁﬁ ﬁgat in
t he nmenor nit, f f a plurality,o ces | aver daaeach of

whi ch snodRSter be RAIERTS. A it dnab’¢8tea Bl 16 AedbrrBFE PSR Pbuc e,
and to determnela tato eudatedl mnal

ovi co. acRTih B anaBacPae PRt aha T inde e slered mas g
The service device of claim8, wherein the nmap data managenent unit is
further coHnE g'mded to, when the term nal device perforns route guidance
toward a specific destination, determne |ayer data of attribute associ ated

with a route diaplisplayouaitdcentodid itaadispliag fota hpspddapatheo nhap

updat ed, and when the termnal device approaches the destination within a
gi ven d|sd@%t@nd@bﬂ&epéﬂﬁwh@fﬂb?éﬁﬁdaﬂaﬂvf attribute associated with a
position display of the destination as the |layer data to be updated. 10The
service device of claim9, wherein the map data managenent unit is further
configured to receive, fromthe term nal device, a position of the termna
devi ce and i nf ot4rat i bheomrmwhiethdevice pérdiaimm tHuvbegeindtreeontrol unit  11.
The service device of claim9, wherein the |ayer data of attribute
associ at e@cWdds:a route display toward the destination is |ayer data that
shows one or nore of a road, a subway |ine, and a bus line. 12.

The service devam:@pzfatélmlama%enmﬂr fidHuleecd yRirediatd checat thd bpdate
associated with a position display of the destination is |ayer data that

shows _bU'ééjrﬁdm%n'sn&*l%'lI%ﬁtlﬂgs'ﬁwaFéélntlm@ bBEFANR) endirdenes iffernsation, school ,
a public office, otel, and an apartnent.
and to determine the update parts in the map data in the combination of
one or more of level, tile and layer units according to the update
conditions; and
a map data update module configured to receive, by sending a
request to the service device, map data of the update parts
corresponding to the combination of one or more of level, tile and layer

units determined by the update management module, and to apply the

received map data to the stored map data.

15. The terminal device of claim 13, wherein the memory unit
is further configured to store an update table that defines update parts
expressed as combinations of one or more of level, tile and layer units

according to predetermined update conditions, and
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13. A termnal device conprising: a conmuni cation unit configured
to transmt and receive data through a network; a nenory unit
configured to store map data including one or nore of physical |evel data
whi ch expresses a specific area on one or nore scales, one or nore of tile
data which indicates given-sized division of the specific area, and one or
nore of |ayer data which shows classified information on a map; a control
unit configured to performa route guidance function based on the map

data, to det f d
ata, o ge e”ﬂ/ ?reHRdr% € BALGT bk tiber g&ﬁfobﬂr%iatB”Hé{Lg A8 e Loc o

nore of |evel, e and layer units accor € conditions, to

ecel Ve, TRl t@%ﬁgﬁﬁeﬁf@ﬁé@"ﬁg 4 %’%&akﬁ%" SarsyVos device andto

unit configured to dlsplay a route based on the map data under the control
of the control unit. 14. The term nal device of claim 13, wherein
the control wuni |nc S: . ._an updat nagenent nodul e confi gured
to check the up t g?ﬂpﬁﬁﬁ‘%?”Q%Fﬁéﬁ ™ r&uﬁgﬁfcppﬁﬂwﬁﬁgratlng

envi r onnent |nfornat|on and to determine the update parts in the_nmap data
in the conbinatd JaPSt Ustile coNfigbred V’F%ﬂ@Pt and ©ftg{d ongy &F ﬁﬁV?soéé%ordlng
to the update conditions; and dat a update nodul e confi gured
to recei VROSiHNsaneYing Areedaesand sperd @%F é@rramldtev'ﬁaptOda@dJ%ﬁd t he
update parts corresponding to the conbination of one or nore of level, tile
and | ayerfolinihegodée guidaeee by dt hiedatedaads matagemationodul e, and to appl y
the received map data to the stored map data. 15. The term na
device of claim 13, wherein the nenory unit is further configured to store
an update table that defines update parts expressed as conbi nations of one
or nore of |evel7. tiTeeatelnhiapérdawices cicctaidi N3t avipeexdet ¢hei npdatpdat e
condi tions, and wherein the control unit is further configured to
det er m necdriditivpgddheluars 6n8Yorr eloeerofng ttav dlgatipdatee ttabinénal device,

a travel speed of the terminal device, and a network state.

18. The terminal device of claim 13, wherein when information
expressing a map is classified according to attributes, one or more of
the layer data shows information corresponding to and classified by

each attribute.

19. The terminal device of claim 18, wherein the control unit
includes:

an update management module configured to check in real time
an operating state of the terminal device, and to determine layer data
showing information of attribute required for the terminal device as layer
data to be updated; and

a map data update module configured to receive, by sending a

request to the service device, the layer data determined by the update
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16. The term nal device of claim 13, further conprising: a GPS unit
configured to detect and offer one or nore of a position, noving direction
and speed of the term nal device to be used for the route guidance and
update parts determ nation. 17. The term nal device of claim13,
wherein the update conditions includes one or nore of a travel state of the
termnal device, a travel speed of the term nal device, and a network
state. 18. The term nal device of claim 13, wherein when

i nformati i LS AC i i e : ' A one or
nor e of t'ﬁgngégﬁ a'?‘g)d?rll%\?\gnpﬁ o%‘?@?i %]Ine g%%ggggrhggn%&tag{%%gc gz%?fi ed by
each attr i but 4 19. The term nal device of claim 18, wherein the
control uffP qe%@l'udes: an updat e managenent nodul e configured to
check in real time an operating state of the term nal device, and to
determ ne | ayer data show ng information of attribute required for the
term nal device as layer data to be updated;. an .a,mp data update
modul e configurdd to %cE‘?r@é'Paﬁ)ydg\é'ﬁﬁi r?g &?q'ghuggt whetsig §‘é‘?vf‘9§a vi ce,
the | ayer data determ ned by the update rra%fg{errent nodul e, and,to apply
the receiVapagep e Meduients Jupthed gapfiguted to, beforesfpute, gUdARERa
device of claim 19, wherein the update managenent nodule is further

confi gur d@wasd isefdestinatier Huidanies t drRiedNaddayehatptm PE attEPUER,
determ ne | ayer data of attribute associated with a route display toward

t he dest i assdciateds withealreyée displayt ovwarduitadedtinatianviedheHayeedaitaal

devi ce approaches the destination within a given distance during the route
gui dance,tot obeetugrddtad, | apdr whea dheattaribinak desios aapgrawches pogiti on
di splay of the destination as the |ayer data to be updated. 21. A
real -ti mdesthatédra witthat | ag gedrhodistanpe | dunggsttbps rofite guidanasl tecti ng
operating environnent information of a term nal device as basic information
for updatgetepminé ilapedetatanphatiridiite associatexhevikh ry pepdade dieptiyt iobns of
the term nal device by conparing the collected operating environment

i nformatipe gt ptieeekethd RgEredthabide updatsgdat e condi tions including
one or nore of a travel state, a travel speed, and a network state;

21. A real-time map data updating method comprising steps
of:

collecting operating environment information of a terminal device
as basic information for update condition determination;

checking update conditions of the terminal device by comparing
the collected operating environment information with predetermined
criteria, the update conditions including one or more of a travel state, a
travel speed, and a network state;

in response to the checked update conditions, selecting update
parts of map data in a combination of one or more of level, tile and layer
units: and

updating map date of the selected update parts.
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in response to the checked update conditions, selecting update parts of map
data in a conbination of one or nore of level, tile and | ayer units; and
updati ng nap date of the sel ected update parts. conprising steps of:

by a service device, after classifying informati on expressing a nap
according to attributes, storing map data forned of a plurality of pieces
of layer data each of which shows information corresponding to and
classified by each attribute; checking an operating state of a term nal

devi ce storing pd ot () j t: f i,pation is
not started as %e r'gtsrgﬂ t'B}e P gﬁé%:%%r?%tﬂ‘ﬁr gﬁe'rslﬁnsfjtlﬁ\%l a%egg?anﬁbf
attribute associated with a route display toward the destination to the

terninal tRAUPERINGREFPS OF if the term nal device approaches the

destination within a gi.ven,distance during.the route guidan he result
of the checkindV & ﬁﬁg(hc?tgﬁ&'cleay%f?e%lé?{%ssg?y'ﬁgt'P?%W@gggsgéﬁgﬁ%iné\j %h a
position display of the destination to the termpal device. 23. A real-tine
map dat a NPRaBFERY g H@dattﬁhéﬂt‘F%ryéPorH?aﬂ @%ﬂi‘%‘tac ¢ i‘?f;%'?éﬁ@ﬁb/f .D?
by a term nal device, after classifying information expressi nggﬁr&n?(g

i eces

accor di ngieeeatalr layer elataseash m waFhigbawsoiiemmaiioa pPuraPP

of |ayer data each of which shows information corresponding to and
cl assi fi eandbylassdtiedtr each @ttribute; when there is a request for route
gui dance, updating |layer data of attribute associated with a route display
toward a desti redteaking ran heperatyy ¢datg of a terminal device storing map
data;
if route guidance toward a destination is not started as the result
of the checking, transmitting layer data of attribute associated with a
route display toward the destination to the terminal device; and
if the terminal device approaches the destination within a given
distance during the route guidance as the result of the checking,

transmitting layer data of attribute associated with a position display of

the destination to the terminal device.

23. Areal-time map data updating method in a layer data unit,
comprising steps of:

by a terminal device, after classifying information expressing a
map according to attributes, storing map data formed of a plurality of
pieces of layer data each of which shows information corresponding to
and classified by each attribute;

when there is a request for route guidance, updating layer data
of attribute associated with a route display toward a destination in the

. map data,;
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perform ng the route guidance toward the destination, based on the map data
havi ng the updated | ayer data of attribute associated with a route display
toward the destination; checki ng whet her approaching the destination
within a given distance during the route guidance; i f approaching
the destination within a given distance, updating |ayer data of attribute
associated with a position display of the destination in the map data; and
perform ng the route guidance toward the destination, based on the nmap data

a0 e ST R

di splay of the ating

met hod of,, cl ai m 23 erein the updating steps.i . - newest
version dh&t'HER é@@ Y’\g?ﬂr%g ﬂ?e P&d@{fﬁﬁtlan[ Piaﬁﬁtog q%%ﬁ&ﬁe éggél\égg%ev{]}%e, and
replacing the | ayer data in. the ata with the recei ved newest version.
25. A corfblRee é&&%b?%wﬁﬁ‘ait@?ndr%?&agioﬁb t hereon a program executing steps
of : col | ecting operating environnment information of a term nal
devi ce as basi &hW%WB@W@b@%&QPE'%H@ieH et onWRINoR: gtven
checki ng update conditions of the term nal device by conparing the
col | ect eddistpsrast PHHENEMer eiterduidaP6Lmati on with predetermined criteria,
t he update conditions including one or nore of a travel state, a travel
speed, and a ndf wppkogehing the destination mé¥pans @iven tdistaiires kierd aaiat e
conditions, selecting update parts of nmap data in a conbi nati on of one or
nmore of llayel, datd eohndttriayée essosiatadd wipdaai mysitepn ddisplay e tkel ect ed
update parts. 26A conputer-readabl e nmedi um having thereon a program

destination in the map data; and

performing the route guidance toward the destination, based on
the map data having the updated layer data of attribute associated with

a position display of the destination.

24. The real-time map data updating method of claim 23,
wherein the updating steps include receiving the newest version of the
layer data of relevant attribute from a service device, and replacing the

layer data in the map data with the received newest version.

25. A computer-readable medium recording thereon a program
executing steps of:

collecting operating environment information of a terminal device
as basic information for update condition determination;

checking update conditions of the terminal device by comparing
the collected operating environment information with predetermined
criteria, the update conditions including one or more of a travel state, a

travel speed, and a network state;
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executing steps of: after classifying informati on expressing a nmap
according to attributes, storing map data fornmed of a plurality of pieces
of | ayer data each of which shows information corresponding to and

classified by each attribute; when there is a request for route
gui dance, updating |layer data of attribute associated with a route display
toward a destination in the map dat a; perform ng the route gui dance

toward the destination, based on the map data having the updated | ayer data

of attribute associated wth I SRl t . h L LN

cﬂecki ng whet gép rgﬁﬁpgggm%éhéhcg\oeg:;@td?Héﬁﬁ% Cv?n%\taﬁ\tlﬁ%n% g?%gﬁlhgingbg%%e during
the route i X . if . i the dest}pati .t hi i

di st ance PATHEL PGP Ly dxe AT harer e aeostiae bl i pdervfon "
di splay of the destination in the map data; and perform ng the
route guiiiFoe@M%ward the destination, based on the map data having the

updated | ayer data of attribute associated with a position display of the
dgsti nat i ox. 53ipdating map date of the selected update pgrts. Pl ay

26. A computer-readable medium having thereon a program
executing steps of:

after classifying information expressing a map according to
attributes, storing map data formed of a plurality of pieces of layer data
each of which shows information corresponding to and classified by
each attribute;

when there is a request for route guidance, updating layer data
of attribute associated with a route display toward a destination in the
map data;

performing the route guidance toward the destination, based on
the map data having the updated layer data of attribute associated with
a route display toward the destination;

checking whether approaching the destination within a given
distance during the route guidance;

if approaching the destination within a given distance, updating
layer data of attribute associated with a position display of the
destination in the map data; and

performing the route guidance toward the destination, based on
the map data having the updated layer data of attribute associated with

a position display of the destination.
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