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METHOD AND SYSTEM FOR LOCATI ON MANAGEMENT AND L Mm TI ON

. PROVI DI NG SYSTEM 5 Background of the Invention vention 10
The present invention relates to a nethgqd and a WI rel e§§'15@*0mmm cation
system for managi ng infornmation on |ocations of nmobile stations and a

| ocation information providing system Description ted Art 15
In the conventional nobile comunication system a I(m ’" mu ‘ nagl ng
| ocation of a plurality of nobile stations is provi

i nformati on_about which area (called "location are a" &'h of rmbl | e
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genor at es LIAGAIGON Qﬁﬁﬁ%ﬁ@i@ﬁm\@m S%@i‘ﬁé’lft aiion via a e tch

covering the | ocation area and one of the base stations belonging to the
swtch. In the registration of a location area, firstly a nobile station
receivgs information on |ocation area. Secondly, the nobile station
transmts a nunber to identify the nobile station and the |ocation area

i nf or mat i Backgraundef thadeventiani on and 25 the switch. Especially, there is a
| ocati on nmanagenent system of a nobile station in a train. In such a
system a conmuni cation device is provided in a train, to collectively
manage | o o] istration of all nobile stations in the train (reference
W|IIg ﬁﬁﬂg(gﬁﬁ §b§ﬁggﬂ Pat ent Application No. Hl1l-355835). However, it
S cunbersone and costs a lot to provide such device in a train capabl e of
processi ng requests of location registration frommany nobile stations.

10 The present invention relates to a method and a wireless communication
system for managing information on locations of mobile stations and a location

information providing system.

Description of the Related Art
15

In the conventional mobile communication system, a device for managing
location of a plurality of mobile stations is provided, to store information about which
area (called “location area” ) each of mobile stations is located. When an incoming
call directed to a mobile station occurs, the device identifies the location area. Next,

20 the device generates paging signal to transmit to the mobile station via a switch
covering the location area and one of the base stations belonging to the switch.

In the registration of a location area, firstly a mobile station receives
information on location area. Secondly, the mobile station transmits a number to
identify the mobile station and the location area information, via the base station and

25 the switch. Especially, there is a location management system of a mobile station in
atrain. In such a system, a communication device is provided in a train, to collectively
manage location registration of all mobile stations in the train (reference will be
made to Japanese Patent Application No. H11-355835).

However, it is cumbersome and costs a lot to provide such device in a train
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Even if such devices are introduced, base stations and switches still nust
process |large anounts of request especially in an urban city where many
. trains run. Specifically, radio channels have to be allocated te exchange
signals for location registration 5 between a |ocation registration server
and nobile stations. Therefore, radio frequency bandw dth avail able for
voi ce and data communication is restricted thereby communication traffic
vol une increases. It is often the case that a noving object such as a
train or aglhmﬂe \frecéssing rRyaests ofidbcaivnarsgistratibnifrém miang mebiladiationsy e
transmtted froma base station does not propagate. In this case the base
stati on dd&ivenifsuchtdevices amastredycesi; bm statwinstaad switshes $idl musteprocessdarge
nobil e station in_the object, so t he I%patlon server ca ogni ze
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as long as a user staftion get off a train. However, in
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The present invention, as its object, provides a wreless comunication
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party. Toﬁaﬁ%@ﬁr‘?ﬁ%%%a\%wag? ‘&‘@@éh%r%ﬁg%ﬁ%f ?Le presenefﬂasg%edrﬁoltnon or
managjmg nb@?e%bh@@ ah§ sy bigHer Fom the bbjeet aﬁ@tal 186bilé s@floR b 88 objéca seer ver
on a nobile network “conprising the steps of: 25 upon receiving object
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object, the nobile station transmttjng to.the server recejved object
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tracked in real-tlme. In principle, it is possible to know a future location of a mobile

15 station as long as a user of the mobile station get off a train. However, in the
conventional system such information on future location cannot be provided.

The present invention, as its object, provides a wireless communication
system at a low cost, in which locations of mobile stations moving together with an
object such as trains and buses are tracked accurately and efficiently. In addition, the

20  present invention provides a communication system for providing a future location of
a mobile station to a third party.

To attain the above object, a method of the present invention for managing
location information on a mobile station in an object by a server on a mobile network
comprising the steps of:

25  upon receiving object identification information from a transmitting device provided
in the object, the mobile station transmitting to the server received object identifying
information and mobile identifying information for identifying the mobile station;
the server receiving and storing correspondingly the object identifying information

and the mobile identifying information;



obtaining, froma traffic control device which controls novenent of the
obj ect, object novenent information of the object identified by the object
. identifying information; converting the novenment information into a
| ocation area information; and managi ng | ocation of the nobile station on
the basis of the location area information. 5 In this nethod, a |ocation of
nobil e station is tracked by transmtting a pair of nobile identifying
i nformati on and object identifying information. It is not necessary to
provi de aobmimrgsirom deafficeontbi dévieawhibhatontiolsmosegmsnt off the mbjestuetgest f rom
many nobile stations in an object at one tine. It is only an | nexpensive
devi ce f omawemsing information of thepbyens idantdied byubatabjeat identifyipgrafaroationat i s
needed. Thus, this system can 10 be established in ﬁgol ow cost., In a
pr ef er abl éo%%ﬂgﬁ% OVERISHL Infernafiangnip 2 lgqation grea nformalianeadd ot j on, t he
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the object. 15 A meéthod for conmmunication in a Conmuni cati on system of the
present idenéfitinginfomriatign sarsleobject mientifyindithformationr kItf isrnatamenessarpttoon
with a nobile station and a traffic control _ device for controlling an

obj ect copfsvide entaxpertivp device, whisbncanedeal\with regiseaien: requgststirom; mgny
information.ftor identifyi he obj.ect from transmt.ti devi ce pr.ovi ded
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15 A method for communication in a communication system of the present
invention having a server on a mobile network for communication with a mobile
station and a traffic control device for controlling an object comprises the steps of:
upon receiving  an object identifying information for identifying the object from a
transmitting device provided in the object, the mobile station transmitting to the server

20  mobile identifying information for identifying the mobile station and received object
identifying information; and
the server receiving the mobile identifying information and the object identifying
information;
storing the mobile identifying information and the object identifying information

25  correspondingly;
when receiving a call for the mobile station identified by the mobile identifying
information, retrieving the object identifying information corresponding to the mobile
identifying information; and

transmitting retrieved object identifying information to the traffic control device; and



4 the traffic control device generating novenent information an the object
identified by the object identifying information; and transmtting
. generated novenent information to the server; and the server converting
recei ved novenent information into |ocatj on area information; 5 and pagi ng
the nobile station on the basis of the ['ocation area information. By using
this nethod, it is not necessary to update registration of |ocation every
time a nobile station noves into another |ocation area, once the object
i dent i fyi rthe traffmrcomtriobdevise pengratirgy rdveinieht infiernsationeon thetobject aﬂe&z)lﬁeddj)o
traffic 10 according to |ocation registration is reduced. In anbther
enbodi mentthe opjeat denefung infarmatieni@ntd change of the object, the traffic
control device. l‘gtjenerat esq{govemant :ngformatlon transmits to the server the

obj ect i dSFRISTYIIRG SCAPBHSARIOYRMEAHINRMeAANH® the S8rEREdnt or nat i on. And t he
St ormat 1 oie sHFRr CRCIREREA N MOl R o ARAE i 16EAR S, TRXGTRlbn. |

the nokil gpgtation is [ocated and stores t he object identifying

i nformati on and the |ocation area information correspondingly. Wen
recei vi ng pagasl thehaobitestatiorbon ehesbasis efithe hodatidnraged informmdtidne i denti fyi ng
I nformation, the server retrieves the |ocation area information
correspondi ng t Bt neingdhis| methedn it lﬁleﬁg"leiCﬂ?rS@f)hm diatarmgq@ﬁg@l ohdoeation e

t at 20 the b f t.he | t f t In t
amhod mentYeBh ST EafiHiec SRR EkR 'u‘e’t?re%xﬁsrsﬁoq%gﬁt%%% .

on a nobi l; Hﬁ%l e tﬂﬁ'zlti G?t’] gﬁ?e? Eﬁﬁ |y
request m)ger?r[e glﬂ}for (lﬁi)ﬁgt%e 3 raftic con ef&?é Sa 239 for
a nobipe a'ét:@ﬂdh@tdl&catﬁﬁuﬁglsu’éﬁbﬁast@%%&fyl ng the mobi | e station to
transmt a paging mgnal can be 25 done quickly. A communication system of

t he present invéman eﬂmb@dﬂn&ut,fup@naimmmaimvementfdxangonfﬂrdd»bjaq,the
novenent of ﬁ ob ect and a nobile network.. The, nobil e network conprises a
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object identifying information and generated movement information. And the server

receives the movement information, converts received movement information into
15  location area information about an area within which the mobile station is located and

stores the object identifying information and the location area information

correspondingly. When receiving a call for the mobile station including the mobile

identifying information, the server retrieves the location area information

corresponding to the mobile identifying information and pages the mobile station on
20  the basis of the location area information.

In this embodiment, the location server keeps the latest location area
information on a mobile station. Therefore, the location server does not necessarily
request movement information to the traffic control device, when a call for a mobile
station is issued. Thus, identifying the mobile station to transmit a paging signal can be

25  done quickly.

A communication system of the present invention has a traffic control device
for controlling movement of an object and a mobile network. The mobile network
comprises a mobile station, a base station for communicating with the mobile station,

a switch for communicating with the base station, a location server for communicating



a switch for communicating with the base station, a |ocation server for
comunicating 5 wth the switch, and an object information server for
. comuni cating with the location server and the traffic control device. The
nobi l e station conprises neans for recgiving object identifying
information for identifying the object and transmtting to the base
station received object identifying information and nobile identifying 5
information for identifying the nobile station. The | ocation server
conpr i ses wittathe switeh, &idwr olgedttinfopination servenforfcpmmgunichtmgrevithahe bowdtibhe
mobil e identifying information correspondingly, both of which sent from
t he nobi | sevemtandnthentrafiis tontrol edeviessi th@nuobxi/er Stationt comprises meansofost i on
server the obj.ect jdentifying.information corresponding to, the nobile
i dent i fyi FRFEIing oRiect Ptlék%lfﬁg%@mfh riidenptifymg w@mt and ragsmitng to 1 o
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fromthe location server and transmtting to the traffic control device the

15 obj ect contesponglirighy botlf of whichsant fremrthe mobilecsstatiarn, means don retrieving and ¢
control device, .nbve t informati.on on t.he object didentified by t.he object
Gont 1 1 yi FESTHHGRBAR ErocatopSeaver dre ©BReHREn O GR SERSRINdIng 10

I nformat i | t. ' J0f o I o, t 1 et i ng
converted Qé&%ﬂgnlﬁg?‘ke%ﬁ%wnnﬁtﬁg’h vkl(ﬂ)ktn[ @M‘%@gﬂ}gnﬂggﬁg‘: éq'bllé@'p?&g‘f) ?i c
controd  dRytafin CAEP ThRAMaliBRh U mMidliR! ¥tafien fiheltdinge O nidbilRC idenfifdngat i on
server the object identifying informati on and generating the noverien

i nf or nat i orfonmatidre dmdsinseant forc eéceding bfremt thel eohyjedty information nsetrvern andid

means for transmtting generated novenent .infaormation to the ahject
i nf or mat | BANSBEGRE to the s\Wishdhe jogetian arsagaformationondthe qcF@e@@GBPsg’b’th%vi ce

gener at | ngoR BiraDing bR, " P SEEED e R Rver Sr S Bl or g
means for réc@f\ﬁx?%"ﬂdﬂxﬂﬂe tl%ﬁﬁ seRlef Ghd &ﬁfsﬁﬁ@i @hSHMEE donfroP BeGick the

i denti fying rmation t he novenent 1 n mat 1 on.
15  object identifying information, means for receiving from the traffic control device

-

movement information on the object identified by the object identifying information,

means for converting received movement information into the location area

information and means for transmitting converted location area information to the

location server. The traffic control device comprises means for receiving from the

20  object information server the object identifying information and generating the

movement information on the basis of received object identifying information and

means for transmitting generated movement information to the object information
sever.

In a preferable embodiment, the traffic control device comprises means for

25  detecting movement change of the object and generating movement information

representing movement of the object and means for transmitting to the object

information server the object identifying information and the movement information.

The object information server comprises means for receiving from the traffic control

device the object identifying information and the movement information and



The object information server conprises nmeans for receiving fromthe
traffic control device the object identifying information and the novenent
. information and 6 converting received novenent information into |ocation
area information representing an area within which the nobile station is
| ocated and neans for transmtting to tthe |ocation server the object
I dentifying information and the |l ocation area information. The |ocation
server conprises a first storing nmeans for receiving 5 fromthe object
i nfor mat i wonsertingr recelved omam@neatr dafoenidtiog! Yintoheloohfi@ct afede ninférmatibn
i nformati on and the |location area informati on, a second storing neans for
storing copressimgdammrga twithinbjsaich ithie mobid stationf isr lesatednadhdnedres dorbi | e
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mobil e station a
15  mobile station and the mobile identifying information. In addition, when receiving

the location area information and the mobile identifying information sent from the
mobile station, the location server stores to the second storing means the mobile
identifying information and the updated location area information cormrespondingly,
instead of the object identifying information.

20 An information providing system of the present invention for providing
location information on a mobile station in a mobile network to a terminal comprises a
location server in the mobile network for managing location of the mobile station and
a location information server for carrying out communication with the terminal.
Upon receiving from a transmitting device provided in an object identifying

25 information for identifying an object, the mobile station transmits to the location
server the mobile identifying information for identifying the mobile station and
received object identifying information. The location server receives and stores
correspondingly the object identifying information and the mobile identifying

information sent from the mobile station. Upon receiving from the terminal an



recei ved object identifying information. The |ocation server receives and
stores correspondingly the object identifying information and the nobile
. identifying information sent fromthe nobile station. Upon receiving from
the termnal an 7 inquiry of location information on the nobile station
including the nobile identifying inforrmation, the |ocation information
server judges whether the object identifying information corresponding to
the nobile identifying information is stored in the |location server. If

t he obj ecindquignef logativg infdratatiehioprthe snebity staiort inehsding thet mobile identiyingnal
boarding information representing that the nobile station is in the object.
By using trfermation,the loeationi mfeysation servee judges cshetkenther phject kdentibyinge
station is jn the object..In a preferable enbodi nent, the.locatjon
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and the location information. Upon receiving fromthe |ocation information
server t hetatiohi the letation f pfergnatiohoandt ramsmitthe Itocthei ternunalv éhie boasdingi t S

to the object information server the, object identifying information
cor r espon#ifegnabon pad thedpratiandafemationy i nf or mati on. Upon recei ving t he

't or mat 0 eester e RaE BB I LSRR 3¥eY g, 5P Al vent
i nformati Qg piskdIsn BBjeSCnfdrRdiBRRRAY: B8r carrying out communication with a traffic
15 control device which controls movement of the object. Upon receiving from the
terminal an inquiry of location information including the mobile identifying
information, the location information server transmits the mobile identifying
information to the location server. Also, upon obtaining from the location server the
location information, the location information server transmits to the terminal the
20 boarding information and the location information. Upon receiving from the
location information server the mobile identifying information, the location server
transmits to the object information server the object identifying information
corresponding to the mobile identifying information. Upon receiving the object
identifying information from the location server, the object information server obtains
25  from the traffic control device the movement information on the object corresponding
to the object identifying information, converts obtained movement information into
the location information, and transmits the location information to the location
information server via the location server.

It is possible that when receiving from the terminal an inquiry of the location



" to the object identifying information, converts obtained novenent
information into the location information, and transmts the |ocation

. information to the location information server via the location server. |t

I S possi ble that when receiving fromthg termnal an inquiry of the

|l ocation s information on the nobile station, the location information
server generates, on the basis of the novenent information, estinated

| ocation information representing a future |ocation on the nobile station
and tr ansirifosnation es theratabilel satidr, de iodhtomanfoomation setver igenetiates, onlthet hi s
system a person can obtain a future Iocatlon of . a nobile, 5 station in
addi ti on basis iod the gsevRmensciaforomtionn estipaler logatians inforpation sepiesenting Ae
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server of infeanatinne ebiained rﬁ‘Qﬁﬂnﬁlﬁl wafficacertrolt ﬁ@Vl@bemd e fadyertt Identifang er
receives t nmovenent i nf 15 and. era t he | ocati

ot or et | BHOBTAAGT CHERIPONTRE o\ WHER dos Y B Do e I0Hiom SGF Bk @bt en
i nventi on; v Ko 0 tghdo

nobi | e ne{dceﬁ{lt}%% IIﬂ{)erm mcon%ryﬂ%egﬂpﬁ{é%rgps o‘?ognh&m%l % S ?gﬁ
recei M) NYinfoirAstich éri ﬁib%‘ﬁf]édt'l@@ltiﬁ%ﬂltf}eth@rdb fdéntifying ifoneation _@thh@basns
|dent|fy|ng|nforrrat|on identifyin object transmtting to a

server i nof stered@ovemehinfermation arrtheobjestt i denti fying i nformation and
for .identif il e statlon

server stori 'nfﬂ N oSl it e e FrHE A APaYSRET sHBRRIOF e QR e ta
0 o AR L i A 9 i
information.  Also, the object information server receives the movement information
15  and generates the location information on the basis the movement information.
A method of the present invention for providing location information of a mobile
station in a mobile network to a terminal comprises the steps of:
the mobile station receiving, from a transmitting device provided in an object, object
identifying information for identifying the object; transmitting to a server in the
20 mobile network the object identifying information and mobile identifying information
for identifying the mobile station;
the server storing the object identifying information and the mobile identifying
information correspondingly;
when receiving from the terminal an inquiry of location information on the mobile
25 station including the mobile identifying information, judging whether the object
identifying information corresponding to the mobile identifying information is stored
in the server; and
if the object identifying information is stored, generating and transmitting to the

terminal boarding information representing that the mobile station is in the object.



25 station including the nobile identifying information, judging whether
the object identifying information corresponding to the nobile identifying
. information is stored in the server; and if the object identifying
information is stored, generating and tPansnitting to the termnal
boardi ng information representing that the nobile station is in the object.
9 In a preferable enbodinent, the server stores the object identifying
informati on and the nobile identifying information correspondi ngly. Wen
recei vi ng I mqprefensble earbudiabniathe seyver stores the objeco dentifyongra foomaton tand
nobil e station including the nobile identifying informatign, the server
ret ri eves thehanolijes ddentdping; informationr eongspendimgly.or Wher meceivingo frome thebi | e

i dentifying i.nformati.on, .pbtains vement inforpation on.the object.
dont 1 11 cdeBynAlze B gL of fofaRen yPRESAOR n Hik MORTE SghoR Mickidiag doipbile

novenent & [ ' t hg | ] | rat i P

| ocati on llcli%ngﬁmnét ?@?\hﬁ%&} e eegﬁ?%gﬁéﬁe{ve?sﬁ%og %ﬁgﬁ%@ﬁ%‘é{@r@@% ng
the noyenpgired aingedo 8. mbbife RS/ ing ShfrMadsn, dHaind thdveendtitShiorR{atibhie
novenent information, estimated | ocation information representing a future
| ocati on oh theeobjett identified iton then dbjech ndent fyirigh énfesnatimt, ecbrivertat olstained
information to the termnal. Brief Descrjiption of the Drawings 15 Fig. 1
i s shows HQVSHAM Bfermationy e nthg alosation KIE@TH&UDQtaIEhMBWﬁt. e fogationi s a
schenatic.cgﬁ%ramg a locatjon server in the system Fig.3 shows a detail
of a | ocalMOHMEUM} B e tepminal st em Fig. 4 is a schematic diagram of an

f alo : "85t a_schem _ f
he. syst oiyEog e BA WG kiteh i MeThETemepiinforhations R PRy HehEritJ0ET ©

used f@r the Bivafthe dowmé shRMMBASR LstifhdidPloeais hfempaibn epresefititg 4
shows details of a fast and a second |ocation table of the |location Server.
Fig.8 is futsreglocatton df thgrmobidé statien and thramsimits ¢he estindted fwation iefopmadiioent .

to the terminal.

Brief Description of the Drawings
15
Fig. 1 is shows a communication system based on the first embodiment.
Fig.2 is a schematic diagram of a location server in the system.
Fig.3 shows a detail of a location table in the system.
_ Fig.4 is a schematic diagram of an object information server in the system.
20  Fig.5 is a sequence diagram of the system.
Fig6 is a schematic diagram of an object information server used for a
communication system based on the second embodiment.
Fig.7 shows details of a first and a second location table of the location server.
Fig.8 is a sequence diagram of the system based on the second embodiment.
25 FigJ9 is an information providing system based on the third embodiment.
Fig.10 is a schematic diagram of an information server in the system.
Fig.11 is schematic diagram of a mobile station.
Fig.12 is a sequence diagram of the system.

Fig.13 is a schematic diagram of an object management device in an information



25 Fig.9 is an information providing system based on the third enbodi nent.
Fig. 10 is a schematic diagramof an infornmation server in the system
. Fig. 11 is schematic diagramof a nobile station. Fig. 12 is a sequence
di agram of the system Fig. 13 is a schF tic diagram of an object
managenent device in an information 10 g‘raovi di ng system based on the
fourth enbodinent. Fig. 14 shows a detail of a nanagenent table of the
object information server. Fig. 15 is a sequence diagramof the information
provi di ng Fﬁgeidﬁﬁgmﬂb@gedd;mﬂfecfunﬂh entbddimhienent . 5 Detail ed Description
Reference will now be nade in detail to the preferred enbodi mentk of the
i nvent i on FigdAdaomwssa detaihvbf @ maaagementitableaafdlie ohjechimfommampeseyvery dr awi ngs.
10 1. First enhodinent 1-1. Configuration.of a comrunication, system of
first emi‘ég-ﬁﬁawqmmwaf&e m@#m&&ﬁ%wwfb@ﬁ%%mmd on
the first elnbﬁdi r‘rEnt of the invention. As shown in Fig.1l, the system
conpri ses m CB- 15 network NET, a novi ng object 2, and a traffic
controk device 30. bject 2 is, for exanple, a train, a bus, and other
means of transportation. It will now be described assum ng that Mving
obj ect i s dethilél Debdtiptiem fi gure only a noving object 2 is illustrated but

in actuality, many trains 2 exist in the system Traffic control device 30
manages novenents of the trains. Traffic controls device 30 20 keeps track

of each train, specgjfically, has present |ocation, .train schedule, and
other i niGTAERCE il aoa Beitiade oh dBiaiio Ihe peered nagingys O T iengon,

[t or mat | GRS OSFRRARE ARG e oo RS, O Goi Ces© T T

Movemggt information | NFx includes object |location information INF 1 on a

1. First embodiment
1-1. Configuration of a communication system of first embodiment
Fig.1 illustrates a wireless communication system based on the first
embodiment of the invention. As shown in Fig.1, the system comprises a mobile
15  network NET, a moving object 2, and a traffic control device 30.
Object 2 is, for example, a train, a bus, and other means of transportation. It will now
be described assuming that Moving object is a train. In the figure only a moving
object 2 is illustrated but in actuality, many trains 2 exist in the system. Traffic
control device 30 manages movements of the trains. Traffic controls device 30
20  keeps track of each train, specifically, has present location, train schedule, and other
information related to the train such as delay. Also, Traffic control device 30 generates
movement information INFx, which is the latest information on a movement of an
object, to transmit other devices.
Movement information INFx includes object location information INF1 on a
25  location of Object 2 and related information INF2 for the movement. Specifically, a
form of location information INF1 takes a form of “Longitude, Latitude” or “Name
of line, Distance from neighboring station, Direction” .  For example, the detail of
Location information INF1 is “Long. 136" 15 E.35° 45 N.”,or “ Tokaido
line, 2km from Shinagawa, to Yokohama” . Related information INF2 includes a



" 25 location of Object 2 and related information INF2 for the novenent
Specifically, a formof |ocation information INF 1 takes a form of
"Longi tude, Latitude" or "Nanme of line, Distance from neighboring station,

" Direction” . For exanpl e, the detail ofyyLocation information INFl is
"Long. 136 15 E., 35 45 N.", or " Tokaido |I|ine, 2km from Shi nagawa, to
Yokohama . Related information INF2 includes a 11 nane of a train such as

"Hi kari No. 10" and a del ay or suspensi on. Mobi |l e communi cation network NET

has a pl umahid of afrainasch as at {HikariNG.10” 3-dhd a delay ar sispensiphy of swi t ches
4-1,4-2, ...; object information server 40A; and | ocation server 50A
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t t 3-.1. 3- t
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Fon W |

of base stations can carry out radio muni ca ons
wi t hi njongtifonbas®veisat i on areas 4 it covers. As 10 shown, each of base
stations 3-1 through 3-6 covers each of Base station areas 4a through 4f.
Each Locati on aEaeh ®fl baseestatiosA3<dnB-3B..i 3s providpd lattd certaih dﬁamncstfmmon
areas 4s. Each of Swtches 4-1,4-2.... covers one of Lqgatign areas

bj ect 2 m@@omgﬂgﬁandpﬂgeta@\haa@mmmﬁw@MQWau | d8ad througdi | Ioad
L extends ross bound cation areas r smtt| ng devi ce
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uni que obj I I f“,ﬁ%;}i aﬁataﬁr I q

nobi | e IDoﬁu léler tothl ew%%ﬁﬁlgﬁ nobi Idéﬁs@a%%%gﬁﬁnﬁ}que é%ﬁgﬁiﬁe 148
nubet0i s shbwh, emmmfbaseastmh@memmm,gh 3\heovers each offBdvBhstdtionsarehsda 1 i s
not in a train, Nbblle station 1 receives and stores Location area

i nf or mat i dhrougir4f.r chackakecationtarems dettenrbpA andi SB iss2 campilation oftbase stationnt o
anot her Location tion 1 noti es Locatiopn information
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station 1 recel Vé&?%b}bl I eW%hh%&éder%ﬁﬁpggg%gt%%ém ce

notifies WbekteRds across boundaries of Location areas 5. Transmitting device transmits an
15  object ID number IDt by radio. Each of Objects 2 has a unique object ID number
IDt. Each of Mobile stations 1 stores a unique mobile ID number IDm to identify a

mobile station uniquely. Mobile ID number is, for example, a phone number.
When a user of Mobile station 1 is not in a train, Mobile station 1 receives and
stores Location area information INF from Base station 3. When Mobile station 1
20 moves into another Location area 1, Mobile station 1 notifies Location information
INF and Mobile ID number [Dm to mobile communication network NET via Base
station 3. 'When a user of Mobile station 1 gets aboard Object 2, Mobile station 1
receives Mobile ID number IDm from Transmitting device TD and notifies Mobile
ID number IDm and received Object ID number IDt to mobile communication
25 network NET via Base station 3.
Specifically, Mobile station 1 keeps watching on reception of Object ID
number IDt.  Only when Mobile station receives Object ID number IDt, Mobile ID
number IDm and Object ID number IDt are transmitted to Mobile communication
network NET. In other words, Location area information INF is not transmitted



| D nunber |1 Dm and received Qbject ID nunber IDt to nobile comunication 25
network NET via Base station 3. Specifically, Mbile station 1 keeps
. watching on reception of Cbject ID nunber IDi. Only when Mbile station
receives Object ID nunber I1Dt, Mbile I nunber | Dm and Object | D nunber
IDt are transmtted to Mobile communi cation network NET. In other words,
Location area information INF is not transmtted 12 during the ride. This
results in a reduction of frequency of transmi ssion of information on
| ocati on aluomg thenwidel e BRiistresultst rata irsdmxetimnss)ﬁrﬁredpmncy of grasisndssiom. ofl - 2.
Configuration of Location server 50A 5 As shown in Fig.2, Locatiagn server
50A has a lefommatipn onilocamnabousa mhile ssaiion tet i nEeessatHfradegIsRtioBl r eads
fromor wites to Location table TBL data. In addition, Control unit 51
carries out conmunication with Qbject information server 40A and Switch 4,

to mnageé%?qﬁéﬁﬂ;%gaﬁgmaftg(%%md s%r&é‘%d&ns 1 in Mbile conmmunication

network N I'on server 50A generates paging 10 signal

when af i ncom no\sCedowr B Fl%@'Ldéaﬁé@EérQBr 30AshdsSSetirol oinét- 3 &hd¥docation

information stored in Localion table TBL. Location table TBL has a

pl ural ity tadfle rid8lor d€oRlybl ufib 3,1 reads fiom eactrites tovhiochtion ke (1B]L Mataintdar 1Dm
and locatiqn information of a nobile station are, stgoned., The | ocation
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"A01283" sl shenes indorfiig @il fop Mdbilestaticn ¢ isibuekbr r espondi ngly as shown
in Fig.3. IT a 20 nobhile statlon whose Mobile I D nunber is "X00003" is not

i n GJJ ect Fig. 3Mb)bwsanf®matmntmmredmdmtmn dahle (I8t i bocattamtabled dBRabhava | NF
5B " are Sloned corr pSRRRdbnlY L 2 8P ok I R Bk "
location information of a mobile station are stored. The location information is either
Location information INF or an Object ID number. Specifically, when a Mobile
15 station 1 is in a train Object ID number IDt is stored, while when not in a train
Location area information INF is stored.
For example, if a mobile station whose Mobile ID number IDm is  “X0001”,
is in Object 2 whose Object ID numberis “A01234”, “X00001” and “A01234”
are stored in Rbl of Location table TBL correspondingly as shown in Fig.3. Ifa
20  mobile station whose Mobile ID numberis “X00003” is not in Object 2, Mobile ID
number “X00003” and Location area information INF “5B” are stored
correspondingly in a record Rb3.

1-3. Configuration of Object information server 40A

25 Fig.4 is a schematic diagram of Object information server 40A. As shown,
Location information server has a control unit 41 and a convert unit 42. Control unit
41 carries out communication with Traffic control device 30 and Location server S0A
as well serves as nerve center of Object information server 40A. Convert unit 42

converts Object location information INF1 included in Movement information INFx



" 25 Fig.4 is a schematic diagram of Object information server 40A. As shown,
Location informati on server has a control unit 41 and a convert unit 42.

. Control unit 41 carries out conmmunication with Traffic control device 30

and Location server 50A as well serve§l3as nerve center of Object

I nformati on server 40A. Convert unit 4 converts (Object location

i nformation INF 1 included in Mvenent information INFx 13 sent from
Traffic control device 30 into Location area information INF. In one
exanpl e, Gemtveorh Teaffic omuknhde'aicéBﬂsintotIahdaeiohmre$mmma;idndMi on area
information | NF and | ocations represented ty | at.itude and | ongi tude
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station, orm Convert unit 42 retrieves |k mth second tabl e

10 and ouUantert unitddntiri@ves fio ik faspmbledntcation atéacmdadutgiits és Coatrol unit
corresponding to the Qbject |location information INF 1. It is noted that
al t hough ébj Bfermasioat icorrespemgingatp opbjestr location miemrationa INGus Inf eases of

conversi on of .any es of Location ar |nf or makj on INFI can_ be effect ed
by ConveFiceRtion ‘hftzw‘i%e@e% "&EP&‘F‘P% I' {Redsys xEhAnCe, drom
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oper ation ni es ow be
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Mobil e station 1 receives an (bject |ID nunber IDt sent from Transmttl ng

devi ce TOboeqténp:asOm)mﬁmlatma lts to Location server 50A registration

request i ncl udi t he t | D qumber M angd a I\/bb er I|Dmvia
Base station 3 ﬁgﬁn@mtﬂ&ﬂ d@%&?ﬁanP Mﬁ%@g YaEIOHg e

S0A recel ¥eRd B5nveedbs ?%ﬂf%’ﬁpe ion area mformanon INF1 can be effected by
Convert unit 42.
15

1-4. Operation of the system
One example of operations of a wireless communication system of the
invention will now be described referring to the drawings. Fig.5 is a sequence
diagram of the communication system. When Mobile station 1 comes into Object 2,
20  the Mobile station 1 receives an Object ID number IDt sent from Transmitting device
TD (step S1) and transmits to Location server S50A registration request including the
Object ID number IDt and a Mobile ID number IDm via Base station 3 and Switch 4
(not shown) (step S2). When Location server SOA receives the registration request,
the Object ID number IDt and the Mobile ID number IDm are extracted from the
25  request and stored in Location table TBL (step S3).
For example, if the Mobile ID number IDmis “X0002” and the Object ID
numberis “A01234” , “X0002” and “A01234” are stored correspondingly in
Rb2 of Location table TBL as shown in Fig.3.

It is noted that even when a Mobile station 1 comes across a border between



the Object ID nunber IDt and the Mobile I D nunber |IDmare extracted from
the 25 request and stored in Location table TBL (step S3). For exanple, if
. the Mobile I D nunber IDmis "X0002" and the Object ID nunber is "A01234" ,
"X0002" and "A01234" are stored corresp%dl ngly in Rb2 of Location table
TBL as shown in Fig.3. It is noted that even when a Mbile station 1 cones
across a border between 14 |ocation areas, the Mbile station 1 does not
transmt Location area infornmation as Iong as the Mobile station 1 is in
an obj ect lobaticrbarelisahs Melsits statign Pbdesst ndtDramsadie Lochtidn aidhanfaneatioh as
Switches 4 receives a call for Mbile station 1, the Switch 4 5 issues a
| ocati on rlengesthedMobile station dtis imas ebjest theodby(lsaepp resgivingzElbjeat AP mureber
Mobil e | D nunber 1Dm of the Mobile station 1. When Location server receives
Locati on rli%uest REQL, Control unit 51 retrieves fromLocation table

ocation i nfor RhboRne i SSRANAIN e RLNCCNPIL RrobeTWHRET 1 (B RH 4

Control unit 51 "judges whet recelve mei on i
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retrieves Location information INF, Control unit transmts retri eved

Locati on ivbbiledD numbdiFIDm oficheéSMohile datiom 1t hiWhemdacation aiven recatveser
50A generates and transnits to Qbject information server 40A | ocation

request FEE@Ztl()Bt@Qu@ RE@ICIQ@IKOH wnibr platretmever dam hogatigantable decation
transmts .t ff c contr e enent, re St |ncl in
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Traf filo c@be@ﬂn}iﬁmm@rmtransmts Movenent response RES3 20 i ncl udi ng the
Gbj ect ID nunber | Dt and the Movenent information INFx to Object
i nfor mati on ser J&rCorgml (gnie$1Sgytriects éacation dnformiation sBXE,eCohtrok tunjt 50A

converts %Ct ! ocat Eocat{o(r)lrlrr)T?t mation INF to the Switch 4. In this case, Location
server 50A generates and transmits to Object information server 40A location request
REQ?2 (step 6).
15 Object information server 40A generates and transmits to Traffic control
device 30 a movement request REQ3 including the Object ID number IDt (step S7).
Traffic control device 30 firstly converts received Object ID number IDt into a certain

number available for Traffic device 30 and secondly generates Movement information
INFx. Next, Traffic control device 30 transmits Movement response RES3
20 including the Object ID number IDt and the Movement information INFx to Object
information server 40A (step S8).
Object information server firstly 40A converts Object location information
INF1 included in received Movement information INFx into Location area
information INF (step S9) and next transmits a location area response RES2 including
25  the location area information INF and the Object ID number IDt to Location server
50A (step S10).
Afer the reception of Location area response RES2, Location server 50A
transmits to Switch 4 a location area response RESI including the location area
information INF and the Object ID number IDt (step S11).  Switch 4 issues a paging



INF 1 included in received Mvenent information INFx into Location area
information INF (step S9) and next transmts a | ocation area response RES2
. including 25 the location area information INF and the Object |ID nunber |Dt
to Location server 50A (step S 10). Af Lir the reception of Location area
response RES2, Location server 50A trahsmts to Switch 4 a |location area
response RES 1 including the location area information INF and the Object
| D nunber 1Dt (step S 11). Switch 4 issues a paging 15 request including
t he Mobi | eefjiiestundladingahBadelebilt 1 number w Base stations & mathiackcatiors iagemt ed
by the Location area information |NF. \Wen the Mbile station answers, the
connect i ordesignateddy the hegatiom arehiinfosmpatiend NF.nodVhen thedvpbite sfatien answerst i f y
| ocation afea info.rmitionbt 5 any nodes in a nobile network during the
ri de. TherlBf §PBNEGUQR 15 BA edhe network is reduced ther eby i nproves
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| D nunber by radio. Therefore, this systemcan be 10 established at a | ow

cost. | n addidddaherebyimpréms\systenuperfornsanicat r oduced to convert Movenent
i nformation INFx into Location area information INF, information on
| ocati on dn agditiom, A commuaicatiomdenice eapable efssgistering many mehilesttatisisdnta

| ocation .informatjon.which a traffic ,confr devi cg has. . Second
enbod moniT0 B g P j8 pat pesRsai RGH. c ctheconly feviti propided i 285N Is
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Location server 50B. As shown, Location server 50B has a control unit 51,

first | ocaviovemeabindforfmticn INF mbe diodatiere atsaomfombation TNE2 infeSematieh on

| ocati on tlable TBL2 is. the sane as Locatign ta IE of, the first .
ocation of a train can managed regardless O format of object location

information which a traffic control device has.

15 2. Second embodiment

2-1. Configuration of a communication system

A wireless communication system based on the second embodiment is
similar to that of the first embodiment, except that a location server 50B is introduced
instead of Location server 50A.

20  Fig.6 1s a schematic block diagram of Location server 50B. As shown, Location
server S0B has a control unit 51, first location table TBL1, and second location table
TBL2. Second location table TBL2 is the same as Location table of the first
embodiment. Fig.7 shows details of the First location table and Second location
table. First location table TBL1 has a plurality of records Ral, Ra2...., each storing

25  Object ID number IDt and location area information INF cormrespondingly. It is
noted that the records and Objects 2 are same in number. For example, if Object 2 is
located within a location area SA and Object ID number IDt is “A01234” |

“A01234” and “SA” are stored in a record Ral of First location table TBL1 as

shown in Fig.7.



enbodi ment. Fig.7 shows details of the First |ocation table and Second
| ocation table. First location table TBLI has a plurality of records Ral,
. Ra2,..., each storing 25 Object ID nunber IDt and | ocation area information
I NF correspondingly. It is noted that we records and Objects 2 are sane
I n nunber. For exanple, if Cbject 2 is ocated within a | ocation area 5A
and Qobject ID nunber IDt is "A01234" , "A01234" and "H5A" are stored in a
record Ral of First location table TBL1 as shown in Fig.7. 16 1In this
syst em upon upddn ithig systernepon updatingtriovenitNExnformatiorObNER tor? an TDlbjeti 2,
control device 30 transmits the updated information to Object information
server 40ATaflisj eantral reyiceadd dransmitgethe agalagad: sxfosmation tor @Jecéclafmmatlon

ot DBt A, ok T e e b 65
Y Fi . ' | [
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updat ed. lipfpmaBbh INF?RF) PRGN sPOECSBB | OF BEAtRIM seradd! SOBTRERIvES aﬁcgggfré‘sdtoby

notification fromMbile station 1, as described in the first odi nent .
10 2-2. Ofarsatocationfabld By sthe Mopanaiti infornmation INFxi r ¢&h dss wayninforngationon
system based on the second enbodinent will now be described referring to

Fig.8. As stvedun Fisstdeeation table diRful issgpdated. t Haformation storebineSesondileeation
NP, Tr aflg TRk rcbine . OB BeiomnEpm MBS aRB s oA GEROId MG IR ng. =
Mobi |l e | Dewﬁﬁpd updated information INFx to Object infornmation server
40A (step 1). én receiving Muvenent notice Ni, Object information
servelQ40A converts bject location information 1INF 1 included in the
Movenent information INFx into Location 20 area information INF (step S22).
Next, Obj €e2. Opératiomof the systemer 40A generates and transnmits to Location
server 50B an Ar()ep%rarili%tnis ‘ot %Ze (\KS/{;‘C gsssggr)nmurﬁcaﬁon system based on the second

embodiment will now be described referring to Fig.8. As shown, steps S1 through

S3 are the same as those of first embodiment.

15 When Traffic control device 30 updates Movement information INFx, Traffic
control device 30 transmits a movement notice N1 including a Mobile ID number and
updated information INFx to Object information server 40A (step S21). When
receiving Movement notice N1, Object information server 40A converts Object
location information INF1 included in the Movement information INFx into Location

20  areainformation INF (step S22). Next, Object information server 40A generates and
transmits to Location server S0B an Area notice N2 (step S23).

Suppose here that Object 2 is  “Tokaido Line” moving from Shinagawa
station to Yokohama station and Shinagawa and Yokohama station are located within
“5A” and “5B”,respectively. When the train arrives at Yokohama station, Traffic

25  control device 30 generates Object location information INF1 indicating a stop of the
train at Yokohama station. Next, Traffic control device 30 transmits Movement
notice N1 including the information INF1. Object information server 40A receives
Movement notice NI1. Convert unit 42 converts INF1 into Location area

information INF. Control unit 41 generates and transmits to Location server 50B



Suppose here that Object 2 is "Tokaido Line" noving from Shinagawa station
to Yokohama station and Shi nagawa and Yokohana station are |ocated within
. "BA" and "5B", respectively. Wen the train arrives at Yokohama station,
Traffic 25 control device 30 generates Epj ect location information | NF1
indicating a stop of the train at Yokohama station. Next, Traffic control
device 30 transmts Myvenent notice NI including the information | NF1.
bj ect information server 40A receives Mvenent notice NL. Convert unit 42
converts |AfRandtice N2 mchtding amCGigect i[Df mumitri [t anrthe {@moationlareminformation
generates and transmts to Location server 50B 17 Area notice N2 including
an (bj ect INb. nunber 1Dt and the | ocation area information |NF. Location

server 50B receiives.the Are oti ce N2 apd updat | ocati on ea.
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i nformati on on noverent. |In other wofds, ject information server 40A does
not ask Trlaication amatinformatien INE if oecond Rabesuapdatédbfront i“6A " Wien ‘5B ¢ ahbwior

Mobile station_1 in Qbject_ .2 i 10 issued. Therefore, Location server 50B
is able tdn&BEdi nhnﬁa&waarfl@ltéaj)lﬁmrlrMSi @ lagest imformation engnayemantgui ckl vy,

h by Switch [ o] > o] | | fi f ' . Thi
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this ¢dbodssued! . Théereforeylso@ationdefvee 50Bfis abletd abtairt Idcaton afaiffopmadah mant
only in having a Location information server 60, Client termnal 70, and

Mobi | e st dhe mebile stationquicklyftheveby Switchkis ehleto route ghdamingtcallseffactivady.i s,
for exanple, a Personal Conputer (PC), Personal Digital Assistants (PDA),
nobi | e phone, and ot her conmuni cati on devi ces, which cant' out

3.Third embodiment
An information providing system based on the third embodiment is an application of
15  the system based on the second embodiment.

3-1. Configuration of the system
Fig.9 is a schematic diagram of the system of this embodiment. This system
differs from that of the second embodiment only in having a Location information
server 60, Client terminal 70, and Mobile station 1A instead of Mobile station 1.
20  Client terminal 70 is, for example, a Personal Computer (PC), Personal Digital
Assistants (PDA), mobile phone, and other communication devices, which carry out
communication with Location information server 60.
Fig.10 is a schematic block diagram of Location information server 60.
As shown, Location server has a Central Processing Unit (CPU) 61, Read Only
25 Memory (ROM) 62, Random Access Memory (ROM) 63, Interface 64, and Hard
disk 65. Location information server 60 provides location information of Mobile
station 1A responsive to a request from Client terminal 70.
Specifically, CPU61 controls all the functions of all devices in Location

information server 60 and executes applications. ROMBS2 stores, for example, a boot



comuni cation with Location information server 60. Fig.10 is a schematic
bl ock di agram of Location information server 60. As shown, Location server
. has a Central Processing Unit (CPU) 61, Read Only 25 Menory (ROM 62,
Random Access Menory (ROM 63, Interfa 64, and Hard di sk 65. Location
I nformati on server 60 provides |location i1nformation of Mobile station 1A
responsive to a request fromdient termnal 70. Specifically, CPU61
controls all the functions of all devices in Location information server

60 and expegres). aiRAM 68i temsporidlybostsodata, orf applecatiop | mrogmanisofar CPUGI.
program RAM 63 tenporarily stores data or application progranms for CPUGL.

Hard di sk F&sd diski@dsstersp pprligation progsamsanwhichare B camsnuIcaaR pIOERM &1 theogr am
for the communi.cation.w th. i ent. teLmn 70 and Locat, server 50B, an
Lot i ofompaeaiany Btk kBl isinglond i Logeing segen b &1 cogmabony,

d I ' | tj basi ti
rea i ntoPraras R e esubin of & Ae el 0 Obtectd, b 2008 Profam i | 7
form Mpbi kgllingaiobile ktdtidnhR\onnthel BARE 60DNScAion SRASHEhRfioA TR I M shance
of location information. Fig. I | is a schematic diagram of Mbile station

1 A As shokmall fbvicee station 1 A has a control unit 100, d obal 10
Posi ti oning Syste (GPS) receiver 110, radjo device 120, .input device 130,
Liquid Crystal Mﬂr@sl stgtion dg) differs ém Bfebie stations! e bavieg  ungtiprs ef ves
radi o wav sent b satel lite~and.genesat es 1 nformat.i on ,on the,present

| ocati on BFNGBHeT A Ramstaiiande GF odatiobmiarRaion. o fjed ] is  ShPmand dRamT g o
devi ce 12 A adi ' ' i1t ' ugﬂi(fg

cont rol o?fmae? npu%Ade\f%cse 1@8 ﬂasﬂéiﬁgﬂmld&né‘%?ﬁgfﬁg%ﬁg&gﬂ’ u ta(l)n
(PB) Hhd PosisiohingeSystens! 8@P_S§isedenfee 116} fadiv dviee UL0! inpus devie€ 4800Diduid 0
Control wunit 100. LCD 140 displays information. Control unit 100 has a CPU
111, Rov CrpstalRBnaplay3(LGRY 1#ePaRel/Bus4l StindGBS meceiver 410 redeevesfradiot Wave of

cont rol  obeneD & el A SR O RHICE A e Eo dooon o QPSRG0T and
20 gener af ,oR, qfgihG! fe® foridifue"Rid YBitude. Radio device 120 camies out radio
communication with Base station 3 under control of CPU61. Input device 130 has
15  buttons including Push Button (PB) and cursor keys and sends information on a user’
s direction into Control unit 100. LCD 140 displays information. Control unit 100
has a CPU 111, ROM 112, RAM 113, and EEPROM 114; and controls all the
functions of all devices in Mobile station 1A. ROM 112 has application programs
for the control of devices, communication with Location information server 60, and
20  generation of related information.
The related information includes, for example, a direction and velocity of
Object 2. RAM 113 temporarily stores data and application programs for CPU 111.
EEPROM 114 nonvolatile memory and stores updated application programs. Bus
150 electrically connects all devices.
25
3-2. Operation of the system
Fig.12 is a sequence diagram of the information providing system. It is
noted that this system carries out procedures for updating location area information

INF, which is the same as that in the second embodiment.



The related information includes, for exanple, a direction and velocity of
hject 2. RAM 113 tenporarily stores data and application prograns for CPU
. 111. EEPROM 114 nonvol atile nmenory and stores updated application
prograns. Bus 150 electrically connectsgall devices. 25 3-2. QOperation of
the systemFig. 12 is a sequence diagranfof the information providing
system It is noted that this systemcarries out procedures for updating
| ocation area information |INF, which is the sane as that in the second
enbodi nent. 19 A usseopeanptes &flent @rimemal 0ewithdaput7devaéet B30 tpacceseViocatid30 t o
access Location jnformation server 60. Cient termnal 70 displays in LCD

140 di r ect indermasion;sepver 695 Clispt tesmimal {Qdisnlaysund LIPS0 dieactipRar Inputebi | e
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the Mol | erehed RO ineluddt@tieqobie YD nundbd? IDwh €fe$831). Location server

S0B receives |location request REQH and retrieves |ocation area information
| NF correspondi Agpom recavikgbiocatiorDrequese REQ.f Focatleinr stfofrfatiar seinan 6@bl e

TBL1 and Second | ocation table TBL2 (step ,S33),. Furthernore, if  Object ID
number | Dttransmytsdpeationrequess REQ dcineiuging ths Mobile B nuseberite f.osatior seryer o

7% 00 e L 08 o R B e
I nf or mat i V. ' ﬁg@ i Wb m%&ﬁ  on
area inf o?@?@n&%&&gﬁgm@a@g@%?gﬁgg%. g?gt%] I nf ormat onq?esF ver
60 req@ vescativiatabih TBIquasd S8ESnd leation axbleUTBE2t(8epeS33)maFuethephiony, dfh to

page Mbile station 1A (step S35). Specifically, Location information
server padebjeclId nanther {lohis Bared i Seconshkocationdable I .2, Hiocation sepver set a

A 0 TN R e L e
(step S33).
Next, Location server 50 transmits to Location information server 60 a
15  location request RES 5 including the Location area information INF and Flag FLG
(step S34). Location information server 60 receives Location request RES 5 and

executes the estimation program, to page Mobile station 1A (step S35).  Specifically,

Location information server pages, via a Switch, Base stations 3 located within an area
identified by the Location area information INF, by sending a paging signal including
20 Mobile ID number. In addition, if Flag FLG is setto “1” , Location information
server 60 generates boarding information indicating whether a user of Mobile station
1A takes on a train. If Flag FLG is set to “0” , the boarding information is not
generated.
Upon receiving the paging signal, Mobile station 1A generates and transmits
25  to Location information server 60 location information on the present location and
related information including a direction and velocity (step S36).
Location information server 60 receives the location information and the
related information from Mobile station 1A and transmits the location information,
related information, and the boarding information to Client terminal 70 (step 37).
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20 Mobile I D nunber. In addition, if Flag FLGis set to "1" , Location
I nformati on server 60 generates boarding information indicating whether a
. user of Mobile station 1 A takes on a train. If Flag FLGis set to "0" ,
t he boarding information is not generajed. Upon receiving the paging
signal, Mbile station 1 A generates amu’transmts 25 to Location
I nformati on server 60 |location information on the present |ocation and
related information including a direction and velocity (step S36). Location
i nf or mat i dor serangple,69 user @if vesnobite statiehi bA abdard reatriaom wiich tibdocated aated
information fromMbjle station 1A and transmits the |ocation information,

rel ated i AfoBgAB0 ohd ald, Bhe 4var V. randi heashing toward: Soathi aim velaaitynaf 460
step 37).,4 20 For e Le, a yser.of.a nohile gtation LA agboard_astrain
\(Nhi oh is) ﬂ%lfap@emétourﬁﬁ%%@a%ﬁ@t}ors oEaatiQn anﬁom%é&%glsomgédﬁouth at
a vel oci tycof 46 K /-nQuI« h¢ as ' ' r mated

"Long. 158575 RE , ElRRRBR" a6k SGuf? fod BRSRAIMEAMEGTT 1Y,
boar di 59 HRARIIAR! | Afe rAthiBel 968 (T eAbter@ialtZpansm tted to Cient term nal

70. In case a user is not aboard, Location information server 60 does not

transmt the biacasermgisenisaioraboand, EooateorFnd@mitioni servep 68tdoes noetrarghitRES 5
is set to "0" . _As descrjbed above, people are able to obtain bogrging

i nf or nat i dhe bearding informationtsinae Flag Fb/Crin losation raquest RES Sds seifol  Aby.
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i n whigh Location server 15 and Client termnal 70 are added to the system

of the first enmbodinent. In this system when Location server 50A receives
Locati on BeylMdsdifiRatos of thethirderahadimenhf or mat i on server 60, steps S5

through S 10 Sh%msmdeisgrigoicpégo\?er,%gasgfgtl:%dof the third embodiment is comprised by
adding the system of the second embodiment to Location server 60 and Client
terminal 70. However, it is possible to introduce a system in which Location server

15  and Client terminal 70 are added to the system of the first embodiment.

In this system, when Location server 50A receives Location request REQ 5
from Location information server 60, steps S5 through S10 shown in Fig.5 are carried
out. In this way Location server S0A obtains and transmits to Location information
server 60 Location area information INF. Next, Location information server 60

20  pages Mobile station 1A, on the basis of the Location area information INF, similarly
to the third embodiment.

4. Fourth Embodiment
4-1. Configuration of a system

25 An information providing system based on the fourth embodiment is the
same as that of the third embodiment except for detailed function of Traffic control
device 30 and use of an object information server 40B instead of 40A and Mobile
station 1 instead of 1A. Specifically, Traffic control device 30 transmits Movement

information INFx only when receiving a request from Object information server 40B,



out. In this way Location server 50A obtains and transmts to Location
I nformati on server 60 Location area information INF. Next, Location
. information server 60 20 pages Mdbile station IA on the basis of the
Location area information INF, simlarly, to the third enbodi nent. 4.
Fourth Enbodi ment 4-1. Configuration of a system 25 An information
provi di ng system based on the fourth enbodinent is the sane as that of the
third enbodi ment except for detailed function of Traffic control device 30
and use ofsimlaty et fust emedinnt s cObject aermatesevar40Rasmtaagement

station 1 | A S cific ra cont rol .device ransmts
Movenent alﬁfﬁﬂgklaéﬁ oW big 43 wﬁg g@mﬂmecam a@ég@nﬁexa(ﬁfgﬁﬁe
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Movenent i nf ormation INFx, and tinmestanp T. Tinmestanp T represents the t| rre

when Movenkmepresénss i itione. vfen llvtovgtrmednfoﬁmatlomlﬂ}ﬁ?)d 15, storggbn Sqiemﬁaaﬂy,

Movement information. | NFx, Control upi obtains_ti rre from not
shown in tqi@nfﬁt@fw&wmﬂ%{éﬂﬂﬁ@ﬁ ,t onfee] At ebtais tune- apttmerone

“Long. BH 0%%‘1%5‘3*@1&*6??%‘%?85% ot o ﬂ%&%ﬁﬁ%ﬂﬁé‘ﬂﬁé&” i dbe

nunmber gl}g) @CSQ@RQ B GNEPerphhong3gef the
systemvvll b escr? refenl ngjebo Fig. 15 Fig 15 1is ga seqguence

di agr 461 of1% heEsBSt eds’ Stl‘éb’s iS4torehcorfkpondingiie Otsiect IBanshlsas S&maw’ S32
as descri bed above, respectively. Next Location server 50B accesses Second
| ocat i on ta&BB&OTBL2. If Object 1D nunber I1.Dt is stored corresponding to
a Mobile 1D nunmber, Location sever 50B sets

4-2. Operations of the system
Operations of the system will now be described referring to Fig.15. Fig.151is
15  asequence diagram of the system. Steps S41 and S42 is the same as steps S31 and
S32 as described above, respectively.
Next, Location server 50B accesses Second location table TBL2. If Object ID
number IDt is stored corresponding to a Mobile ID number, Location sever 50B sets
the flag FLGto “1”. Ifthe Object ID number is not stored, FLG is setto “0” (step
20  S43). If Object ID number IDt is stored, Location server 50B transmits movement
request REQ 8 including the Object ID number IDt to Object information server 40B
(step S44).
Object information server 40B receives the Movement request REQ 8 and
retrieves from Management table TBLk Movement information INFx and Timestamp
25 T, each corresponding to the Object ID number IDt.  If Movement information INFx
is not stored in Management table TBLk or a predetermined time has elapsed since
the time represented by Timestamp T, Object information server 40B transmits a
movement request REQ 9 to Traffic control device 30 (step S45).

Traffic control device 30 generates Movement information INFx about an



" the flag FLGto 'T'. If the Object ID nunber is not stored, FLGis set to
"0" (step 20 $43). If oject ID nunber IDt is stored, Location server 50B

. transmts novenent request REQ 8 including the Cbject ID nunber IDt to

bj ect information server 40B (step S44). (Object information server 40B
recei ves the Movenent request REQ 8 and retrieves from Managenent table
TBLk Moverent information INFx and Timestanp 25 T, each corresponding to
the bject ID nunber IDt. If Movenent information INFx is not stored in

ManagenentObjedtl 2 1demnlﬁedrb>aﬂm redeived dbject 1D mamber [EXaande Uamrm@to Ohyecti ne
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or I On server ES@ Lo

S47).  Qoject transmts t ation server 50B a

novenefit res ponSféMo%Eﬁle&t irfohtsticto VR idveropsct it Manhagermeni @bld NBLK atda
$48). 5 If Movenent information INFx is stored in nagenent table TBLk and

a predet @redemafmmdrmmdms not elapsedssintestime d, Obyect infodbateon serviérd OB skips
server 40B skip ste hrough S47 and transm t m)verrent response
RES 8 to %@aﬁﬂgﬁh@@gg 5 wventeataqsmﬁesﬁﬁ OO ROR TSR s a
novenent rﬁpo(g%%%&ﬁs 7 |ncI uding the 10 Movenent information INFx to
Location i server 60 (step S49). Location information server 60

receives MveneDheitRiPISE 5613 Tra3thiR¥4 TAGYemédtés SpérfsQrREQ‘ﬂ MR GABY

tth
i nformation I NFx I ncluded in Myvenent response RES 7 to estinate g future

| ocat 1®n Mowmentt norriatiqreciNix ey arfatient infetrhatiori sseaerf 601 ¢step SdPpose
that a user of a nobile station 1 is in a train whose bject |ID nunmber 15
i s " A012340cation mipmeaianrervenSlaeamyes MoyementiesponseREN andraxtragts INBdn i n
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Suppose that a user of a mobile station 1is in a train whose Object ID number
15 is “A01234” and Management table TBLk stores detailed information shown in
Fig.14. When Location information server 60 receives a location request REQ6
from Client terminal 70, steps S42 through S49 are carried out as described above.
As aresult, Location information server 60 obtains Related information INF2 “Azusa
No.2” . Next, Location information server 60 estimates a future location of the train
20 referming to timetable data stored in Hard disk 65. The estimated location
information generated by Location information server 60 includes, for example,
“ arrive at Kofu in 18 minutes”
Next, Location information server 60 transmits to Client terminal 70 a
location response RES6 including Object location information INF1, Related
25  information INF2, and Boarding information (step S50). Specifically, INF1 “Long.
136° 15’ E., 35° 45 N.”, INF2 “Azusa No.2” , and Estimated location
information “ This train will arrive at Kofu in 18 minutes” , and Boarding

information “Now boarding " is transmitted to Client terminal 70.

As described in this embodiment, a person is able to obtain the present and



No. 2" . Next, Location information server 60 estimates a future |ocation of
the train 20 referring to tinmetable data stored in Hard di sk 65. The
. estimated location information generated by Location information server 60
i ncludes, for exanple, arrive at Kofu4m 18 minutes"” . Next, Location
information server 60 transmts to Cient termnal 70 a |ocation response
RES6 i ncluding Object location information INF1, Related 25 i nformat I on
I NF2, and Boarding information (step S50). Specifically, INE1l "Long. 136
15' E., BHiste lowation of aRmbilastasmnity, inputtingradvViebile #Rtrsunberda Glignt terminal
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station can obtali ned; even | |'e station (bj ect 2 cannot

carry $ut radl OIxc@ddmen,qaé n@mbat bhuﬁ&ﬁ@s t@Tﬁﬂi@e@nthﬂQﬁvﬁﬁ J0ofor ettihg the
novi ng through a tunnel, for exanple. I n addi tion, the nunber of Tnquires
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bj ect d. Si Cb t f 40B ch
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trol th h . | ciqntl

control S84 ek o STl

possi bl e gh?dise]_.afflc control device 30 transmts the | atest Myvenent

informati on I NFXx to Movenent information server 40B every tinme the

inforb@tion INFx is updated. In this case, Location server is able to
obtain the latest information 15 on Cbject 2 and needs not to refer to

Ti mest anp 473. Mpdift glaapg@fﬁ& bmilm@nberson uses Cient ter m nal to
designate the etaile f catlo | Ie st exa Ie a
user i nputs theﬂ Spqsg 'leraiﬁ) v1ce athe ovemegR

information INFx to Movement information server 40B every time the information
INFx is updated. In this case, Location server is able to obtain the latest information
15 on Object 2 and needs not to refer to Timestamp T.

It is also possible that a person uses Client terminal 70, to designate the
detailed future location of a Mobile station. For example, a user inputs the desired
time (an hour later, for example) in addition to Mobile ID number. ~ After reception of
Object location information INF1, Related information INF2, and Estimated location

20  information, the Location information server 60 retrieves the estimated location of
“Azusa No.2” (near Matsumoto station, for example) referring to the schedule
stored Hard disk 65. Retrieved information is transmitted to Client terminal 70.

5. Supplement

25 As described in the above embodiments, when a user of Mobile station 1 gets
aboard a train, Mobile station 1 receives Mobile ID number IDm from Transmitting
device TD and notifies Mobile ID number IDm and received Object ID number IDt to
Mobile communication network NET via Base station 3. However, it is possible that

a device provided in Object 2 transmits Mobile ID numbers IDms each of which is



time (an hour later, for exanple) in addition to Mobile ID nunber. After
reception of (Qbject |ocation information INFl, Related information |INF2,
. and Estimated location 20 information, the Location information server 60
retrieves the estimated | ocation of " sa No. 2" (near Matsunoto station,
for exanple) referring to the schedule ™ stored Hard di sk 65. Retrieved
information is transmtted to Cient termnal 70. 5. Supplenment 25 As
described in the above enbodi nents, when a user of Mobile station 1 gets
aboard a semti flom\Mdiobile statedr dnarid Obgeit E» nivbifier dDt,fonmobde dobmmimnmation
Transmtting device TD and notifies Mbile | D nunber |Dm.and received
bj ect | DngkyvaskrNEh:  dn pasee the gavice diasi the Amction ofNeveiying Bihectsia t| on

Vobi T | DRHEIASE 1Ot M@@fgfﬂnﬁﬂ i R R T Zfié{n?% and
Che- devi cBatagye, 4% kol Ihe KB har Qi 7 piftiber 107 apt Ml

t he device e functron nunber

| D nunber niiAber MOnPireicdRRliteed t e@émd Md&led&iﬂnﬁamwomﬁmkwm hen
function. The point is that Qbj | D nunber IDt and Mobile ID 5 humber |Dm
ar e transaiuseregets algsrder to Nbbile communi cation network NET, when a user
gets aboard. Al though the foregoing description provides many vari ations
for use of the present invention, these enabling details should not be

SfPftﬁge?eZZi:ﬂFh Q&%M&%ﬁ&%@ AR et R BER e e i dbe
many modi {iagdd PEnicHdhasiRliG gtdewmls%ﬁIHggm Sondiel oK uﬂ&pgm Ay rom

this SCOop OUt Irmnis gits atten vant ages

t her ef@r ewagt ﬂaeokedpé toft the Haventone ahd i 0 vallt be reddilynaiderstood dht tthe tptesent

di scl osed, enbodi ments but should be defined in accordance with clains

whi ch f ol inyentiom 125susw;mbl¢ stOCmanyredesﬁcanons; and leguivialent nmpleinentatioost i on
i nfornmati on,on gem)bil% t.ion on a ect

without departing S scope an out dlmK'ushmg its attendant advantages.
It is therefore intended that the present invention is not limited to the disclosed
embodiments but should be defined in accordance with claims which follow.
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" 5 a server on a nobile network conprising the steps of said server
obt ai ni ng and storing correspondi ngly object identifying information for

. identifying said object and nobile identifying information for identifying
said nobile station; obtaining, fronlg% raffic control device which
controls nmovenent of said object, obje 10 novenent information of said
object identified by the object identifying information; converting said
novenent information into a | ocation area information; and nmanagi ng

| ocation of said nobile station on the basis of said |ocation area
information. 15 2. A nethod for managing | ocation information on a nobile
station on an object by a serverWint & claimédisnet wor k conpri si ng t he steps
of upon receiving object identifying information for identifying said
object froma transmtting device provided in said object, said nobile
station transpmtting.to said erver.recei ved object. identifying,.

nfor mat i dn dadIGHBRE o PRBHAING A0 HORHENST AR AgRODk e o e bhied A

nobi | egst aggtewr%r_ogﬂgmﬁﬁwﬁwé&%ﬁpﬁ%gg%n% | 6f"lg correspondi ngly said

obj ect "i den ing rnrormtion e’identifying information;

obt ai ni ng.safd GR& SbAMInE afd Bloi _aﬂes?@ldm%shotg@atia_@h@ R RifBithatén $6 d
obj ect, object novenent information of said object identitied by the

obj ect i daderitifyinggaichbieadridanobil@Kentifiing tnfognation forddemtfying seid mutileon
into a locatjon area information; and managi ng | ocation of said nobile
station oSI98 basis of said |ocation area information. 3. The method of

claim 2, r.ein on reeeivi call,for said nobile stati . sai,d 26
cerver | natiSoR, BRT= G HoREl&vic whish rebRols Movenp i fiedtoniefs
devi c 4, ti#?t?ﬁinﬂii ' ; ki ] : s ysai d
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i nf or mat i @onvérting shidmioheshehbinferamaion 1063 a ocation arexofformationt and syst em
conprising: a server on a

managing location of said mobile station on the 1s of said location area

P hanaging location of said mobile stafi the basis of said locati

information.

15 2. A method for managing location information on a mobile station on an object by a
server on a mobile network comprising the steps of:
upon receiving object identifying information for identifying said object from a
transmitting device provided in said object, said mobile station transmitting to said
server received object identifying information and mobile identifying information for
20  1identifying said mobile station;
said server receiving and storing correspondingly said object identifying information
and said mobile identifying information;
obtaining, from a traffic control device which controls movement of said object, object
movement information of said object identified by the object identifying information;
25  converting said movement information into a location area information; and
managing location of said mobile station on the basis of said location area

information.

3. The method of claim 2, wherein upon receiving a call for said mobile station, said
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nmobi |l e network for communication with a nobile station; and a traffic
control device for controlling an object conprising the steps of: said
. server obtaining nobile identifying information for identifying said object
and 10 object identifying information {@r i dentifying said nobile station;
storing said nobile identifying informalion and said object identifying
I nformati on correspondi ngly; when receiving a call for said nobile station
identified by said nobile identifying information, retrieving said object
i denti fyi rsgrvenfinguirdsiaboutsaid espenting gmformatien forsanbtraffie domnol deyiceg
information; and transmtting retrieved object identifying information to
said traffic control device; and said traffic control device generating

novenent infqrmati,on, on said,object identjfied by the object, identifyjng
nf or mat i ¢h; inegiosh Sficliing, WhREin, HBEn AReRos MONFBERROT Sd: ebiegh sald
server; a ' - V.E td r ] ' rmation into
| ocati on a%jd géglcﬁﬁ%r na‘%}iié(;enr,gmﬁge% @a%?‘%% q?%@fd‘@@y%‘éﬁ@ﬁ%&%ogl.t he basi s of
said | gcation area information. 6. A nethod for conmunication in a
comuni cati on system conprising: a server 25 on a nobile network for
comuni cati. dnmetticd far coimintimicdtiohiin a;,coanmumicatici §ystem cotrpeisingd @senver bara
controlling an object conprising . the steps of. upon receiving an object
i dent i fyi maOBIE retwerk &or qosamumisation withg mwbile sttt and a traffic eentreldaviceng
devi ce prgvi deq}_ji@ sai d,object, .said, nobile.station transmtting to said
server mobPf e %P{)PH&’#F{P@PH&P% € $6PS Plient i fying sai d mobile station
and recei Wekind H@H f. ﬁﬂ‘yin%f 5@]@#&% @ﬁﬁ', - -obt aini ng
sai d nobi ?égﬂl %&rﬁf%l ng_% n orl%alplépn a q&slfal 0 Jgd’gpg?_ e ?}%S%[‘%S‘{bl&g E_Efd
i nf or Bt | @bject iduntifgingahfornBtibh for identifying &8d midbilegiaddiy and sai d obj ect
identifying information 5 correspondingly; when receiving a call for said
mobi | e st stormg said mobile ilenifigng dnfionbatien iand reaid pbjegt identifying information

correspondingly;

when receiving a call for said mobile station identified by said mobile identifying

information, retrieving said object identifying information corresponding to the

15  mobile identifying information; and

transmitting retrieved object identifying information to said traffic control device; and

said traffic control device generating movement information on said object identified

by the object identifying information; and

transmitting generated movement information to said server; and

20  said server converting received movement information into location area information;
and

paging the mobile station on the basis of said location area information.

6. A method for communication in a communication system comprising: a server
25 on a mobile network for communication with a mobile station; and a traffic control

device for controlling an object comprising the steps of:

upon receiving an object identifying information for identifying said object from a

transmitting device provided in said object, said mobile station transmitting to said

server mobile identifying information for identifying said mobile station and received



information, retrieving said object identifying information corresponding
to the nobile identifying information; and transmtting retrieved object
. identifying information to said traffic control device; and 10 said
traffic control device generating novengnt information on said object
identified by the object identifying imformation; and transmtting
generated novenent information to said server, and said server converting
recei ved novenent information into |ocation area information; and 15

pagi ng t hgbi 'kjlgﬁtig,ﬁﬁg Iridormaatidi@ndasi s of said location area information.
7. A nmethod for cormmunication in a conmmunication system conprising: a

server osaid sapjer obtamingsald mobile adentifyingtinfommation andrsaisd dbjest wentfyingnd a
traffic control ., device for controlling novenent of an object conprising
t he st epslrtﬁ)r.rn@@réai d server obtaining nobile identifying information for

I denti fyi sai d. pby ect .and.. obj e Ldentifyinag L,nfqar QR forei i fying
sai d obj e{%}g,ﬂnaﬁa‘“ﬁﬁkﬁ’l 8&38‘&?@!@ Hﬁiﬂm% f%h?n%ﬁ% g%bjgﬁ% @gﬁ%&hﬁ 3%@”%5315%
traffig Ce&trés? dgvi¢e generating novenent information, transmtting to
sai d server sal 8 % €ct identifying information and generated novenent

i nf or mat i @ihen ageeidingsaicdl] Tor ¥eid mebHe \stat@nsidentifiel byesald nidbilenigentifiing
converting received novenent information into |ocation area information
about an Iirdommaticn;, hietrieMng saichialbjend bidentifying iinfoningtion ceormspordiogi ty thei d
obj ect identifying. jnfarpation and,said | ocation area information
corresponmqﬁi’éipydergéj}’“\%@ m@é@n% a call for said nobile station

; y
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5 8. A nmethod for conmunication in-a conmunication system conprising: a
server by the object identifying information; and

transmitting generated movement information to said server; and

said server converting received movement information into location area information;

and

15  paging the mobile station on the basis of said location area information.

7. A method for communication in a communication system comprising: a server
on a mobile network for communication with a mobile station; and a traffic control
device for controlling movement of an object comprising the steps of:

20  said server obtaining mobile identifying information for identifying said object and
object identifying information for identifying said object; and
upon detecting a movement change of said object, said traffic control device
generating movement information, transmitting to said server said object identifying
information and generated movement information; and

25  said server receiving said movement information;
converting received movement information into location area information about an
area within which said mobile station is located;
storing said object identifying information and said location area information

correspondingly;



on a nobile network for communication with a nobile station; and a traffic
control device for controlling novenent of an object conprising the steps
. of upon receiving object identifying information for identifying said

object froma 10 transmtting device U vided in said object, said nobile
station transmtting nobile identifyind?infornation for identifying said
nobi |l e station and received object identifying information to said server,
and said server receiving said nobile identifying information and said

obj ect i degtidrf Yédetving ™ @hINefor Ofid anebild suion HRIwdiAg Haid msbikidintifPmege of
said object, said traffic control device generating novenent informnation,
transm tt iinfprinationi triesvinge saidalodatidn acda irfenhation ogrrespohdmgeto the aobile
gener at ed novenent. i nformation; and said server receiving said novenment

i nf or mat i ddentfpimgdnfarmgtioncand,ed novenent information into |ocation area

i nformati on about an. 20 area W t.hin i ch saj.d nobi.le station is |ocated,
storing sﬁaﬁnﬁdﬁgﬁ&?l@eﬁg@qurhﬁﬂlq bﬂsbsr(}]ﬂgqafcg}pcahgn é%‘-‘@dnf%e&ﬁf’an ar ea

i nformati on correspondingly; when receiving a call for said nobile station
including said nobile identifying information, retrieving said | ocation

area i nf orgratA eiethéd forveatfun@afiéh irhg comPhluticatitn obiniphidingnh Or g&pderon;
and paging the nobile station on the basis of said |ocation area

i nf or mat i @n. a nfobila reoworknfor atonumusicatiemvatng mebilegstaton; rankdf a traffoncomntrol
device for_controlling novenent of an object; and 29 a nohile network; and
sai d nobi idevicedapsentealling mavegent of appbiest comprisng the igps okt ati on f or
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and 10  transmitting device provided in said object, said mobile station transmitting mobile
identifying information for identifying said mobile station and received object
identifying information to said server; and
said server receiving said mobile identifying information and said object identifying
information; and
15 upon detecting a movement change of said object, said traffic control device
generating movement information, transmitting to said server said object identifying
information and generated movement information; and
said server receiving said movement information;
converting received movement information into location area information about an
20  area within which said mobile station is located;
storing said object identifying information and said location area information
correspondingly;
when receiving a call for said mobile station including said mobile identifying
information, retrieving said location area information corresponding to the mobile
25  identifying information; and

paging the mobile station on the basis of said location area information.

9. A communication system comprising:

a traffic control device for controlling movement of an object; and



an object information server for communicating with said |ocation server
and said traffic control device; and said nobile station conprises neans
. for receiving object identifying information 10 for identifying said
object and transmtting to said base station received object identifying
informati on and nobile identifying inforfration for identifying said nobile
station; said |location server conprising: nmeans for storing said object
identifying information and said nobile identifying 15 information
cor r espondi mebile ne®idtkodndvhi ch sent from said nobile station; neans for
retrieving and transmtting to said | ocation server said object identifying
i nf or mat i onsaidmebifonetivogk tompasmgrobi | e i denti fying i nformati on when
receiving fromsaid switch an inquiry of location area information on said
mobi | e st &mehile staiPRdi ng t he nobil e identifying information; and 20 means
for receivi,ng from said object .infarmtion,servet and transmtting to said
swi t ch saifPisSEEB IO QBRI BHRE WILHSHis TOPifF SAHQEL i dentified by the
obj ect 51 dgntlifdy ¢ oﬁﬁﬁlﬂﬁ%ﬁig‘r}gi %G%égm]ﬁt-}he“ i nformati on server
conpri sing: neans For recei vi gqflr om sal ocation server and transmtting
to said tra&lbéétibr@@ﬂtzérttbrc&ﬁnﬁmyda@iﬁgaaimsﬁajs&atcht gedtifying information;
means for receiving fromsaid traffic control device novenent infornmation
on said abjehyecti ldgnmatlbndsemertfbe coineunicatign withysaid locetionnservemandrsaids f or
converting rgceive vement{ information into said |ocation area
informattig‘r’il 1GENEQ deicghand or transnitting converted |ocation area
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the basis of recelved objeCt 5 1 g information; a
identifying information and mobile identifying information for identifying said mobile

station;
said location server comprising;
means for storing said object identifying information and said mobile identifying
15 information correspondingly, both of which sent from said mobile station;
means for retrieving and transmitting to said location server said object identifying
information corresponding to said mobile identifying information ,when receiving
from said switch an inquiry of location area information on said mobile station
including the mobile identifying information; and
20  means for receiving from said object information server and transmitting to said
switch said location area information on said object identified by the object identifying
information; and
said object information server comprising;:
means for receiving from said location server and transmitting to said traffic control
25  device said object identifying information;
means for receiving from said traffic control device movement information on said
object identified by the object identifying information;
means for converting received movement information into said location area

information; and



means for transmtting generated novenent information to said object
I nformation sever. 10. A communication systemconprising: 10 a traffic
. control device for controlling novenent of an object; and a nobile
network; and said nobile network conpri a nobile station; a base
station for conmmunicating with said nnﬁﬁ}e station; 15 a switch for
communi cating with said base station; a |ocation server for conmunicating
with said switch; and an object information server for conmmunicating wth
sai d | ocatmeins $@trgisattihetdnterted Richtion aeatnfolmaton kesaidiutatiah Servenjiane
station conprises neans ftor receiving object identifying information 20
for identif yaiddradhid dontholetevicermbroprEsiBgi tti ng recei ved obj ect identifying
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obj ectg nt obj ect identi fying information and the
ool

m)verrent i on 5al d object information server conprising: neans

for recei yhddgs ffop aAghiltitg akhémteiomovementeinfonatiindtookiid abjeécteanforfnatiog
I nformati on and said novenent information and converting recel ved nopvenent

i nformati sevérnto 31 | ocation area information representing an area wthin
whi ch said nobile station is |ocated; and nmeans for transmtting to said
| ocation server said object identifying information and the |ocation area
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10  atraffic control device for controlling movement of an object; and

a mobile network; and

said mobile network comprising:
a mobile station;
a base station for communicating with said mobile station;
15  aswitch for communicating with said base station;
a location server for communicating with said switch; and
an object information server for communicating with said location server and said
traffic control device; and
said mobile station comprises means for receiving object identifying information
20  for identifying said object and transmitting received object identifying information and
mobile identifying information for identifying said mobile station; and
said traffic control device comprising:
means for detecting movement change of said object and generating movement
information representing movement of the object; and
25 means for transmitting to said object information server the object identifying
information and the movement information; and
said object information server comprising:
means for receiving from said traffic control device said object identifying information

and said movement information and converting received movement information into



a first storing neans for receiving fromsaid object information server and
storing correspondingly said object identifying information and said
. location area information; a second storing nmeans for storing
correspondi ngly said object identifying,{nformation 10 and said nobile
i dentifying information, both of which 3ent fromsaid nobile station; and
nmeans for retrieving fromsaid second storing neans said object identifying
i nformati on corresponding to said nobile identifying information, when
recei vi ng lotatiom &gh dnfoninttion aepresentingyaro farcaindthiro edticlo saidr wabile fstationt ison
including the nobile 15 identifying information. 11. The communi cation
syst em of letatednand, wherein when not receiving fromsaid transnmitting

devi ce said object identifying. infarmation and novi.ng jnto .apother
| ocati on 4RGANS fgauan%mge%s%@ h@ﬁtlpnéﬁgfﬁtsgl rQbjedtiidentifying;intforgiagipa and

updat ed | i 20 i.nformation on the nobile station and said nobile
I denti fyi ?\'éﬁ%%ﬁ??rﬁ%adﬂf&gﬁ O%hen receivi ng said | ocation area information

and sakd noRiilHqotHRIM de ér%@n{[ﬁﬁsﬁ{ ration sent fromsaid nobile station,
said | ocation server stores to sald second storing nmeans the nobile

i denti fyi rgfirsofstoringt ineansafet tebeivingd &load shricalhjectninforeationf sarvert armh storing
correspondi ngly, instead of said object identifying inforpation, 25 12. An

i nf or mat | cerespridingly s9idt chjedr idendifymigngnfarmationn andr saidat losatiom areaobi | e
station in _a nohile network to a termnal conprising: a |ocation server in
sai d nobi MBIOFPRHBRK for managing | ocation of said nobile station; and 3? a

| ocation i | for. | ' | | t. '
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station transmts to said’location server said nobile identifying

i nformati @andf or identifying said nobile station and 5 received object

identifying infqQrmation; and ) ; . . . ep
means for retrieving from said second storing means said object identifying

information corresponding to said mobile identifying information, when receiving
from said switch an inquiry of said location area information including the mobile

15  identifying information.

11. The communication system of claim 10, wherein when not receiving from said
transmitting device said object identifying information and moving into another
location area, said mobile station transmits to said location server updated location
20  information on the mobile station and said mobile identifying information; and
when receiving said location area information and said mobile identifying information
sent from said mobile station, said location server stores to said second storing means
the mobile identifying information and the updated location area information
correspondingly, instead of said object identifying information.
25
12. An information providing system for providing location information on a mobile
station in a mobile network to a terminal comprising:
a location server in said mobile network for managing location of said mobile station;

and



said | ocation server receives and stores correspondi ngly said object
Identifying information and said nobile identifying information sent from
. said nobile station; and upon receiving fromsaid termnal an inquiry of
| ocation information on said nobile 10,station including said nobile
i dentifying i nfformation, said |ocationihformation server judges whether
said object identifying information corresponding to the nobile
identifying information is stored in said |ocation server, and if the
obj ect i derlbtétjornmfornmdtmneetverfor carsting ed comamsncatont with 3aid teenimaly@nd
boarding informatign representing that said nobile station is_ in the
obj ect . 1B3IP0B. reveVingf Gemata dranpmaiingi deviey sp@vidsd dn agm aectwderdifingai d
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provi ding systemof clain 12 further cConprising an object information

server forsacalocation servercoovgives caid atores tdon@sporadingly saidt objectd édénteyinigi ch
control s novenent of said object; and 25 wherein upon receiving fromsaid
terni nal anformgtion yndfsaid mabile dentifymgainfommation: sem fremssaid minle station;

i dentifying,information, said |ocation information server transmts the
mobile id i fying information to said | ocation server, and upon obtaining

fromsaid q,%&'é; 8 ' l:on - ! ' I
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said mobile station is in the object.

(@

15
13. The information providing system of claim 12, wherein said location information
server further comprises means for identifying said mobile station using said mobile
identifying information, carrying out communication with the mobile station, and
obtaining from the mobile station said location information; and transmitting to said

20  terminal said boarding information and the location information.

14. The information providing system of claim 12 further comprising an object
information server for carrying out communication with a traffic control device which
controls movement of said object; and

25  wherein upon receiving from said terminal an inquiry of location information
including said mobile identifying information, said location information server
transmits the mobile identifying information to said location server; and upon
obtaining from said location server said location information, transmits to said

terminal said boarding information and said location information; and



converts obtained novenent information into said |ocation information; and
transmts the location information to said |location information server via
. said location server. 10 15. The information providing system of claim 14,
wherein said object information server,stores said novenent information
obtained fromsaid traffic control devite and said object identifying
I nformati on correspondi ngly; and when receiving fromsaid | ocation server
said object identifying information, generates said |ocation infornmation
on sai d ohjpent récdiring f freth ayid Hecatione rifoiration fseivey sdil nmdhilenddémifyon t he
basis of stored novenent infornmation on the object. 16. The infornation
provi di ng I8ipsmationfsat lecatiarbservirdrassmits o said ebject iIndgrmaationsesvesrsaitobjage of

sai d object, said traffic control device updates, and.notifies.to said

obj ect | iR I inGamAKlon GONSapendiBg B np i e glr&ftﬁamé@ogmpa obj ect
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terminal an"inquiry of said location information on said nobile station,
said 25 hnfoanation i s eaithobjuet swiesporginertat ¢, object lidertEf$ing aifosdiation;
novenent information, estimated |ocation information representing a future
| ocat i on eansertsiobiaiped maevement informatior e sdid docatipn informaten; anddtansimits

informatign to said term.nal. 1 A.met hod for providing.|ocation
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conprising the steps of. said nobile station receiving, froma transmtting
device provided in an object, object identifying information for

i dentifying. qhbqnﬁhhaﬁbn_ﬁrbﬁaﬁfet $ystérfl of Clains ¢4 Veheteih SaidCobjedahfsniionor k
said object identifying informati'on and nobile identifying™ 5 information
f or i dent isérvienstosesi sdidmmovement imfornmatiopaibthined from siid triaffoe soritob] dejretand
identifying jnfornmatigon and_.said nobile identifying information
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generates said location information on said object identified by the object identifying

15  information on the basis of stored movement information on the object.

16. The information providing system of claim 15, wherein upon detecting a
movement change of said object, said traffic control device updates and notifies to
said object information server of said movement information; and

20  said object information server receives the movement information and generates said

location information on the basis the movement information.

17. The information providing system of claim 14, wherein when receiving from
said terminal an inquiry of said location information on said mobile station, said
25 location information server generates, on the basis of said movement information,
estimated location information representing a future location on said mobile station

and transmits said estimated location information to said terminal.

18. A method for providing location information of a mobile station in a mobile



10 identifying information corresponding to the nobile identifying
information is stored in said server, and if the object identifying
. information is stored, generating and transmtting to said term nal
boardi ng information representing that said nobile station is in said
object. 15 19. A method for providing 1'6cation informati on on a nobile
station in a nobile network to a termnal conprising the steps of said
server obtaining and storing correspondingly object identifying information
for i denmefworkgoartenhinat coraprisimgtihé stepsieftt i f yi ng i nformation for
i dentifying, said nobile station; 20 when receiving fromsaid tetninal an
i nqui ry ofaidgpabilostation scenting fram asansmidisig devies providad iim an edjess, ebject
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20. A nethod for providing location information on a nobile station in a

mobi | e  neandosdrverostaring rsaidhabjeco igentifying ihformation sandf said nobifo rdentidingi ng,
fromtransmtting device provided in an object, object identifying
i nf or mat | eRforMAtioR epmrespPNdiNalyi d obj ect, said nobile station transmitting

nobile identifyi.ng informatjon.for i.dentifwying.sai.d.nobi.le statjon,and
said obj e NINGEIIY P FY o lsriedl an iUy obQraion oAgton BhiBid BRIk 5
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i nf or mat i omsadisewepandi ng to the nobile identifying information; 10

obt ai ni ng. mvengnt | nf ti.on on .sai.d object identified b e obj ect
i dent i fyig e object i em(:)d‘ynlgg information is sto genexat?ng and trangmtn?mg 1o said

terminal boarding information representing that said mobile station is in said object.

15 19. A method for providing location information on a mobile station in a mobile
network to a terminal comprising the steps of:
said server obtaining and storing correspondingly object identifying information for
identifying an object and mobile identifying information for identifying said mobile
station;

20 when receiving from said terminal an inquiry of location information on said mobile
station including the mobile identifying information, retrieving said object identifying
information corresponding to the mobile identifying information;
obtaining movement information on said object identified by the object identifying
information;

25  converting obtained movement information into said location information; and

transmitting said location information to said terminal.

20. A method for providing location information on a mobile station in a mobile

network to a terminal comprising the steps of:



i nformation; converting obtained novenent information into said |ocation
I nformation; and transmtting said |ocation information to said term nal.
. 15 21. The nethod of claim 20, wherein when receiving said novenent
i nformati on, said server generates, on,the basis of the novenent
information, estimated |ocation information representing a future |ocation
of said nobile station and transmts said estimated |ocation information

to said termnal.
upon receiving, from transmitting device provided in an object, object identifying

information for identifying said object, said mobile station transmitting mobile
identifying information for identifying said mobile station and said object identifying
information to a server in said mobile network;
5 said server storing said object identifying information and said mobile identifying

information correspondingly;
when receiving from said terminal an inquiry of location information on said mobile
station including the mobile identifying information, retrieving said object identifying
information corresponding to the mobile identifying information;

10 obtaining movement information on said object identified by the object identifying
information;
converting obtained movement information into said location information; and

transmitting said location information to said terminal.

15 21. The method of claim 20, wherein when receiving said movement information,
said server generates, on the basis of the movement information, estimated location
information representing a future location of said mobile station and transmits said

estimated location information to said terminal.



