1 DESCRI PTI ON | NFORMATI ON PROVI DI NG SERVI CE SYSTEM FOR RAI LROAD USERS 5
TECHNI CAL FI ELD [ 0001] The present invention relates to a system for
perform ng various information providing services related to a train for
passengers on a train and railroad users in a station yard, as well as for
train crews and railroad 10 conpani es. CKGROUND ART [0002] Conventi onal |y,
t here have been proposed various servic such as providing information to
passengers on a running train. For exanple, a service for providing 15

i nformation such as news via a display device provided in a car has been
practically used. [0003]In Patent DotuHeMTIONthere is described a service
provi di ng systemthat provides services desired by passengers on a train
according to request of the 20 passengers. That is, an in-car server and an

in-car term rigdFareie PR TG BRI e raes el e s opesaied by a
passenger, are provided on a train. Passengers operate the in-car term nal
to connect to a ground information providing systemthrough the in-car 25
server and ¢l €SS, GOPFYYNi cation, thereby enabling to access sen Lpiovided
by.information

{0001 The present invention relates to a system for

performing various information providing services related
To a train for passengers on a train and railroad users in
a station yard, as well as for train crews and railroad

10 companies.
BACKGRCUND ART
[0002) Conventionally, there have been proposed various
services such as providing information to passengers on a
running train. For example, a service for providing

15 information such as news via a display device provided in a
car has been practically used.
[C003] In Patent Document 1, there is described a
service providing system that provides services desired by
passengers on a train according to request of the

20 passengers. That is, an in-car server and an in-car
terminal connected to the in-car server, which can be
cperated by a passenger, are provided on a train.
Passengers operate the in-car terminal to connect to a
ground information providing system through the in-car

25  server and wireless communication, thereby enabling to
Goless service Anformation provided by the Information
providing system. With this configuration, for example,
Internet service, e-malil service, service of route guidance
to destination, online shopping service, fare adjustment

30 service, and ticketing service are provided according to
reguests of passengers. Furthermore, operations can be
made not only from the in-~car terminal bul also from a

portable terminal held by a passenger.



providing system Wth this configuration, for exanple, Internet service,
e-mai |l service, service of route guidance to destination, online shopping
service, fare adjustnment 30 service, and ticketing service are provided
according to requests of passengers. Furthernore, operations can be nade
not only fromthe in-car termnal but al,so froma portable term nal held by
a passenger. 2 [0004]1n Patent Docunent 1, a node in which a card reader
capable of reading an ID card, in which ID (personal identification nunber)
information, ticket information, seat reservation information, electronic
money i nfolA8PiéNn 5 én Fhéebﬁkéoﬁﬂ@eﬁﬁoﬁeda m§dﬁré@iﬂédcﬁnaaféﬁﬁito provi de

various serubges Basedioncbhe.caohenty o Ligd Difaud s aisodeseried
For exanpl e, en a“passenger Dcard w shes ﬁ
destinatiomdshaﬁ[maatthﬁ na&semgeﬁnaammepebanethhaemn1®ébﬁmﬂumdﬁﬂ to read

the 10 boarding station, original destlnaglon station, and card bal ance
stored in FﬁétlEﬁéﬁFHatﬂéﬁmFPéofﬁétéppglﬁ PCHESNFalPERYs LA AG The new

destinali 0B Staki 9xeaRdeadiskqa bal %%E@ee iRY at & rcard halange.
[0005] Patent Docunent 1: Japanese Pafent Application Laid-15 open No.

2001- 2226036©RS@ECS@REJCFSINVENﬁI@N PRCBEEN&?@WBEOSCEVEDIEYCFHElhNNENTICN

[ 0006] I n th% cogventl ng I ?chnl escr) b%d ab%%%enh%me er,. i nfaor t|on
provi ded to 585 gﬁﬁéﬁ rs p 85l8e8m§ ®paded of Blecesgog'lnfdfﬁbfﬁo

various sefmeasm@hbhetbnﬁaéﬁg@ 8 sprewitdnag isystkemannt he hgr ound and of a
railroad traffic control system and is not provided based on information
hel d by t hB2BPENASENCAA|I BREFRECpAESeAGerd fater8ANBdald. IPREr éM6re, for

exanpl £; when. 4;LEakR bl ARt able hagames diisardered at the Hie Lf 20

acci dent or
balance stored in the ID card, rewrite the original

destination station to the new destination station, and
adjust a balance fare by the card balance.
f0OC5] Patent Document 1: Japanese Patent Applicatien Laid-

15 open No. 2001-222603
DISCLOSURE OF INVENTION
PROBLEM T0O BE SOLVED BY THE INVENTION
[0006] In the conventiocnal technigue described above,
however, information provided to passengers is provided

20 based on pieces of information of various servers in the
information providing system on the ground and of a
railroad traffic control system, and is not provided based
on information held by the train in which the passengers
are on board. Therefore, for example, when a train

25 timetable becomes disordered at the time of an accident or
the Like, and a running position of the btrain cannolb be
accurately ascertained at the ground side, there is a
problem that accurate information cannot be acquired even
when passengers try to acguire appropriate information

30 corresponding to the running position of the train.
[0007] Furthermore, to receive services, passengers need
to operate an in-car terminal or a mobile terminal, and

further, an ID card is reguired according to reguest



train cannoc accurately ascertained at the ground side, there is a problem
that accurate informati on cannot be acquired even when passengers try to
acquire appropriate information 30 corresponding to the running position of
the train. [0007] Furthernore, to receive services, passengers need to

operate an in-car termnal or a nobile t3erm' nal, and further, an ID card is
requi red according to request 3 content’s of the services, thereby making

the system conplicated, and the operability and conveni ence of the system
are deteriorated. [0008] The present invention has been achieved in view 5
of the abowvenpeollsens, tiwed s@nvilsjsect tdfendhy preésiemt tihwenrdtoimis to enable
provi si on of appr.o riate ignf rn%t ieon us e byanrd'iiclornqrad Jusers Cgiﬂ@irdi ng to a
runni ng st atds-orAHe i a PR e B8 Dr S EE AR SN DT nrt on

provi di ng sei\ticde a3¥s emea dzaidd.0ad users with inproved conveni ence 10
when the railroad users acquire information. MEANS FOR SOLVI NG PROBLEM
[0009] I n orl@®PC8lo solWe tHEsaBdv & P16 Ragn dPgeh grdereas! abhi e t he

above obj ecls inf [ 15 1 o diyhg. Serdid 68, s r railroad
users, the sygth%m%o%fa\%hg{fr%s?g{r%t' inventﬂl or?ﬂh%ncl udes a ﬁj%%i?y of
t rai n-i nf orimedeinari cmanagere rnade\d ges>wniplintred oragacipofate plufandtyief cars

constitutin rain to mapage train information in association with each

other, a g ﬁﬁh&§y§¥¥hhroad]é£ers accor lnénio a running status or gke
like of a train, and to provide an information providing
service system for railroad users with improved convenience

10  when the railroad users acqguire information.

MEANS FOR SOLVING PROBLEM
[0009) In order to solve the above problems, and in
order tc achieve the above obiect, in an information

15 providing service system for railroad users, the system of
the present invention includes a plurality of train-
information management devices mounted on each of a
plurality of cars constituting a train to manage train
information in association with each other, a ground system

20  connected to each of the train-information management
devices via train-to-ground wireless communication so that
information provision te each of the train-information
management devices beccmes pessible, an in-car server
mounted on the train and connected to each of the train-

2%  dnformation management devices, an electronic ticket that
s heid by a passenger on the car, thael stofes tickel
information therein, and that inciudes a display unit and a
wireless communication function enabling wireless
communication with the in-car server, wherein by wirelessly

30 commmunicating with the in-car server by using the
electronic ticket, the passenger acgquires train information
held by the train-information management device or

information held by the ground sysitem based on the frain



20 connected to each of the train-informtion managenent devices via
train-to-ground w rel ess communi cation so that information provision to
each of the train-information nmanagenent devi ces beconmes possible, an
in-car server nounted on the train and connected to each of the train- 25
i nformati on managenent devices, an electronic ticket that is held by a
passenger OD, L. car, that stores ticket information therein, and that

i ncludes a display unit and a wireless comruni cation function enabling

wi rel ess communi cation with the in-car server, wherein by wirelessly 30
cormuni cat iLAg ket Loke hiedde iy §@ﬁvéﬁa@¢1£§ﬁﬂ§mﬂ¥%QQ<&ﬁﬂﬂﬁﬁ@?@ﬁcﬁ@ﬂlcﬁhe

passenger %ﬁg%%.%s %raﬁgss%%%%qa%ﬁgngg%qugythgea QLaseJion]%he

managenent Vi ce or ormati on I the groun

train 4 inioriet idasphelyd uoy tt.he train- |nfornat|on nanagenent device, so
t hat the passenger can confirmthe acquired information by the display
unit. 5 EFFECT OF THE | NVENTI ON [ 0010] According to the present invention,

appr opr § at e [prl-ar gRt iR reguhredNby passengers can be provided individually
for each of the passengers corresponding to a running position of a train
by usi ng t rl&0A 0inf or Awtcioowl el ¢l hgy par ctseaitn-innfeoY i 0 DT Eire i

devi ce. [0Q1 ]FurthernDr by using _functiaons included in N, el ectronic
ticket or t ékﬁﬁﬁ% 2 SEEN é%g % %€§S§P§$r§e§ %'hh §3¥V’é€s by using the

el ect roni ¢ itidakatquatihe sao'it eMdhs oFi Apld fdzeGeraed o e apelididy @nd
conveni ence are 15 inproved. BRI EF DESCRI PTI ON OF DRAWNGS [0012] [Fig. 1]
Fig. 1 depi't¥$1ad eweridiiorcent ifghratitokYotisd neridgd prdhATdatg sy st f or

railroag u%ﬁ;%.%%%QrdH%QJf%d%ﬂaﬁ xlggﬁﬁ1gfﬁévﬁ§ﬁF'9 2] Fig. 2is an

exanple of a function incorporated in ticket
[0011] Furthermore, by using functions included in an

electronic ticket or the like, passengers can be provided
with services by using the electronic ticket, the system is
simplified, and the operability and convenience are

15  improved.

BRIEF DESCRIPTION OF DRAWINGS

[0012] [Fig. 1} Fig. 1 depicts an overall configuration of
a service providing system for railroad users according to
a first embodiment.

20 [Fig. 2] Fig. 2 is an example of a function
incorporated in an IC ticket.

[Fig. 3] Fig. 3 is a flowchart of an example of an
information providing service according to the first
embodiment.

25 [Fig. 4} Fig. 4 is a flowchart cf an example of an
information providing service according Lo a second
embodiment .

EAPLANATIONS OF LETTERS OR NUMERALS
[0013) 1 car

30 2 train-information management device

3, 6, 9, 16, 17, 18 transmitting/receiving device

4

in-car server

[

20 transmission path



[Fig. 3] Fig. 3is a flowhart of an exanple of an information providing
service according to the first enbodinent. 25[Fig. 1] Fig. 4 is a flowhart
of an exanple of an ]serrdidg to a second enbodi ment _ EXPLANATI ONS OF
LETTERS OR NUMERALS [0013] 1 car 302 train-information managenent device 3,
6, 9, 16, 11, 18 transmtting/receiving device 4 in-car server 5, 20
transm ssion path 5 7 IC ticket 8 gro&%d system 13 Internet 15-1 to 15-n
server 30 display device 31 noncontact |C-card function 32 wireless LAN
function

7 IC ticket

8 ground system

13 Internet

15-1 to 15-n server

5 30 display device

31 noncontact IC-card function

32 wireless LAN function

33 IP phone function

34 charge (deposit) function

10 35 game function

36 input function

37 portable terminal

40 display example
BEST MODE (8) FOR CARRYING OUT THE INVENTION

15 [0014] Exemplary embodiments of an information providing
service system for railroad users according to the present
invention will be explained below in detail with reference
toc the accompanying drawings. The present invention is not
limited to the embodiments.

20 [0015] First embodiment.

Fig. 1 depicts an overall configuration of a service
providing system for railroad users according to a first
embodiment. 1In Fig. 1, & car 1, which is one of a
plurality of cars of a train that is constituted by the

25 cars, is shown. A train-information management device 2 is
mounted on the car 1. The Uraln-inlommation management
device 2 is mounted on each of the cars, and performs
management and processing of train information or car
information (train trafflc information such as running

30 position of the train, speed, car number, stops, and
arrival time, monitoring information of various on-board
devices such as a door opening/closing command, control

information and the like). in more detall, the train-



33 I P phone function 34 charge (deposit) function 1035 ganme function 36

i nput function 37 portable term nal 40 display exanple BEST MODE(S) FOR
CARRYI NG QUT THE | NVENTI ON 15 [0014] Exenpl ary enbodi ments of an infornmation
provi ding service systemfor railroad users according to the present
invention wll be explained belowin detail with reference to the
acconpanyi ng drawi ngs. The present invention is not limted to the

enbodi ments. 20[0015] First enbodi nent. Fig. 1 depicts an overal
configuration of a service providing systemfor railroad users according to
a first enbodforemtidm Figagdneat céevilge whi chl lsconesbf maphyeal thy of cars
of a train that is constifuted q%g%he cars, is shown. A trajn--information

management devitet B PR R t T HHETHRY (R AT o8 | FidP i oh Prahdgenent devi ce

2 is mount eghiihRachs 0fiod hesSak Sng AN PER G OF HRmABMAGEIERY | 2PfoPEO0geSSi ng of
train information or car information (train traffic information such as

runni ng 30 BR3Py of L terech radn, apeedondbiipumberandtopsn and arriva
time, manitol)ng 1ol MaLion, pf Yarlous, oy Oﬁﬁd~$§,"i GeS. Such as a door
openlng/cIOS|ﬁ%g%onnangggcoﬁ?rbl i At OF mation and the }lkeS%ofn hoPE detail
the train- control, inspection before departure from depot, device
fault control and the like. The train-information
management device 2 provided in each car is connected with
each other by a transmission path 20 and operates in
10 cooperation with each other.
[0016] An in-car server 4 is connected to the train-
information management device 2, and a plurality of
transmitting/receiving devices 6 for in-car wireless
communication is arranged in a transmission path §
15  connected to the in-car server 4. The
transmitting/receiving devices 6 can wirelessly communicate
with an IC ticket 7, which is an electronic ticket with a
wireless communication function held by a passenger on the
car 1, via a wireless LAN, for example. The in-car server
20 4 manages transfer of information between the train-
information management device 2 and the IC ticket 7. As
described later, by operating the IC ticket 7 to connect to
the in-car server 4 via a wireless LAN, passengers can

receive car information held by the train-information

25  management device 2 ov information providing services based
on the car inlormation held by the craio-iniormation
management device 2. The connection mode of the passenger

to the in-car server 4 by the IC ticket 7 includes a mode
of performing wireless communication by holding the IC

30 ticket 7, for example, with a noncontact IC card function
over a card reader (so-called touch-type). The
transmitting/receiving device 6 is also wirelessly

communicable with a pertable terminal 37 with a wireless



6 i nformati on managenent device 2 collectively manages the train
i nformati on regardi ng power running, a braking conmand, a door
openi ng/ cl osi ng command, cal cul ati ons of occupancy of each car,
air-conditioning and room5 tenperature control, broadcasting in car,
interior light control, inspection before departure from depot, device
fault control and the like. The train-information managenent device 2
provided in each car is connected with each other by a transm ssion path 20
and operates in 10 cooperation with each other. [0016] An in-car server 4 is
connect ed t@orirhenidaadien iMirornedn dre Mhnagemenindevice @ amd aapl urality of
transnittigg%geceiving devices 6 for in-car wreless coqyﬁnication I

n_

arranged i tFAHEHR S PR TS 5 dofmett ¥d 1ot He? 1 aa?tsE?‘v?eJFlgi? The

transnitting recsiying dey Gas 6, Cath Wi & el eSSt ya comini cake ¥eihiaps! C
ticket 7, which is an electronic ticket with a wireless communi cati on
functi on helar e s gassengero aredihier ¢ arad, 1vi area i ool leeskd UAN, ther exanpl e.

The in-gar server. 20 4 nmanages. transfer of infarnmation.between the

CFai nei R or gt or HHAETAL TR B M 12 0 ot S EE e ccr  bed
later, by aqpesatdngy therdiGdd aketed 40 ©onNect {0fdhatiocavisesver 4 via a
w rel ess LAN, passengers can receive car informatjion held by the

train-inf oret§ s 25-Mbn agerEntCcae e e 22 dri e Nl i bhe pteRi di hide ser vi ces
based infolifle { A KB I el gk Ped Nead Nl DLl ety o, gRaBgenent
device 2. The connecti on node of the passenger to the in-car server 4 by
the 1 C tickgte honcdhiride st ernrodel of 7 pevdoram dgrdv rehéss conpemicati Osoby
hoIdinq t he Iﬁ%%g ticket 7, for,e&ﬁg$le, with a noncontact |C card function
over a'far rE QIS TR R T OUTHE Y ped P hE 1 T S T 7 T etet Vi Hye
device 6 i Sc@hSO- W &:€1E€SSt e COMAE cabl e 4 @ Dok tabl e diesmipal 37 with a
wireless 7 communication function held by a conductor on the car 1. The
conduct or opedhtks t e poriabieatedin obltiBy H theked mk of ephylmed. j ob on
the car or ﬂ;’%g":jé“@ 8 LM PE I CESe O PASSENASS S r 4 Qo REAYT {8 CAE
i nformation 1d by the
ticket 7. The IC ticket 7 includes a display device 30
15 formed of, for example, a liquid crystal screen, with an IC
card including ticket information stored therein being a
main body of the IC ticket 7. The ticket information
includes, for example, boarding/destination information
such as boarding station information and destination
20 station information, and train information such as a train
set number {train name), car number, and reserved seat. ID
information for specifying its holder and the like are
stored in the IC ticket 7. The IC ticket 7 further
includes various functions such as a noncontact IC-card
25 function 21, a wireless LAN funcition 37, an iI¥ phone
tunction 33, & deposit (charge) function 34, a game
function 35, and an input function 36.
00181 The noncontact IC-card function 31 enables
read/write of a card by bringing the IC ticket 7 into
30 contaclt with a card reader/writer at a ticket gate, and a
ticket checking operation can be simplified as compared
with a conventional method in which a passenger inserts a

ticket intoe a device.



5 train-information managenent device 2 or information providing services
based on the car information via a wreless LAN, which can be used for
doing his job. The information providing service can be acquired by hol di ng
the portable termnal 37 over a Card reader to perform (so- 10 called
touch-type) wireless communication, simlarly to the connection to the
in-car server 4 by the IC ticket 7. (00917)A configuration of the IC ticket
7 is explained. Fig. 2 is an exanple of a function incorporated in the IC
ticket 7. The ICticket 7 includes a display device 30 15 forned of, for
exanpl e, a fdoquid crysialdssseen, (ohddgan G carsh i 3| adinbesi ckpbsit
information stored therein being a main body of the ICticket 7. The ticket
i nf or mat i onl§hfcldfde Lt 13 P S HE b r dT MY d €3t i%?%nb?ﬁ‘?ﬁ?%?ijonsguch as

boar di ng St@%é@gbdﬂ&{{%f Qn, ARk gestd naf 1 on 20 stiadd omd nERE MR ken, + and
train information'such as a train set nunber (train nane), car nunber, and
reserved seattid{ei rfaravati om fartopecid yigkéetsvdnd ey mamdhihe, | i ke are
stored i.n the ICtti cﬁet 7. Thed_l Cticket 7 further inég:}l{ijdelg_ varIinoui.
functions SUCH'HE & hohcot actod S eard FBIUHEL i Dh F1, S4 Wi T BF 8sLeTAN®
function 32%r amd P phonead uke Gid@n 133, a@: depost tdddhar ge) . fungtion . ]
function 35, and an input function 36. [0018] The noncontact 1C-card

functi on 31 &bl st ¢ eaelfsw i e F L e cEralt bR briwgiFRe ther 1eeyreret £9Tint o

30 contact wiid acardfeadgriwilter aty & §d cket, gate, ; and, a 51 cketye
checki ng opération can %%?m rrph%l ed as corrparedavmt a cohventional nethod
in which a passengerus nserilse addpeket (ohorgedefumetion 34. The IC
10  ticket 7 can be repeatedly used by depositing (charging).
[0020] The wireless LAN function 32 realizes wireless
LAN communication between the IC ticket 7 and the train-
information management device 2. Therefore, an interface
for wireless LAN communication, an antenna module and the
15 1like are incorporated in the IC ticket 7. An existing
wireless communication system other than a wireless LAN can
be also used as the wireless communication system.
[0021] The IP phone function 33 is a function by which
users of the IC ticket 7 can use an IP phone by using
20  wireless LAN communicaticn, and call charge and the like
can be deducted from the charged amount.
[0022] The game funciion 35 enables passengers to play
games. For examplie, by activating game software
incorporated beforehand and displaying an image of a game
25 and the like on the display device 30, the passengers can
play the game by using their free tlme on the train. The
game function 35 is an example of an entertainment function,
and a function of watching television and providing
electronic books, ring tones, auizrzes, dally-life
30 dinformation or the like can be preovided.
cozz2) The input function 36 provides an input unit at

the time of operating the IC ticket 7 or inputting



B [0019] The deposit (charge) function 34 enabl es deposit (charge) of a
predeterm ned anmount of noney beforehand, so that paynent of purchase noney
of aticket and the like at a ticket gate or an automatic ticket-vending
machi ne, 5 paynent of a fare adjustnent anmount at an exit fare machi ne or
the Ii ke can be nmade by autonatic deductjon. An el ectronic noney function
that can be used for paynent for goods a a shop inside or outside of a
station yard can be added by using the deposit (charge) function 34. The IC
10 ticket 7 can be repeatedly used by depositing (charging). [0020] The

wi rel ess LANM ffamcitiiam , 32 meddz esxampled e sshd AN pormiut cat dron3 betseeibet he | C
ticket 7 and the train-information nmanagenent device % Tperefore, an

interface FGAMIZES &85 AL AR A on L £t efia BY SRBVERR 1811 ke

are incorporaied in the o tdakel tordfiheXisting 4 el ess: £ogmuni cation
system other than a wrel'ess LAN can be al so used as the wirel ess

communi cat iy sitcerhi JrO02F]CTthieon Piplitbrizy fauneidnc33r isam fiumktdenaby whi ch
users of t | C ticket 7 can use an.l.R phone by usin O wreless LAN
conmuni cat !}gins,pqéwd R éhat gteeslaensdS tlhpg\] Iéllknecetclaélnn’bearagld%c?he%n?rg?ﬁ“théon’
char ged amumting3022nkhe (gamand ungd i o35 ehabt es passengers to play
ganes. For exanpl e, activating gane_software incorporated beforehand and

b
di spl ayi ng B Gtieye %ora S PP K ot it spt 50 devire@ 30, the
passenger s ican ! ?@&m%ag@%sgyo;ﬁ%m theids free-dims.on the. train. jThe

gane function 35 is an exa an entertai nnent nction, and a Functi on
of wat chi nghteglavisi g aarhgrov diawy: elaectooniendgoksyidimg t ones, qui zzes,
dai | y-ghf e 30. information or the |ike can he provided. [0023] The i nput

function 36 ProvideL R FRANHi t %t thd'$i me of operating the IC ticket 7

or inputtingmg2s) The car 1 includes a transmitting/receiving
device 3 that realizes information communication with the
ground side. The transmitting/receiving device 3 is
sequentiaily connected to the train-information management
15 device 2, the in-car server 4, and the
transmitting/receiving devices 6, and then it is connected
to the IC ticket 7 and the portablile terminal 37 via a
wireless LAN. The transmitting/receiving device 3 can be
provided in each car and connected te the train-information
20 management device 2 mounted on each car, or it can be
provided only in a specific car and connected to the train-
information management device 2 provided in each car via a
transmission line.
(COZ26] A ground system 8 held by a railrocad company to
25  manaqge traflfic control of trains, operation commands and
the Like, and formed of a ground inirzastructure including
networks, servers and the like is established on the ground
side. A transmitting/receiving device 9 on the ground side
is provided in the ground system 8, to transfer infovmation
30 with the transmitting/receiving device 3, which is the
transmitting/receiving device on a train side, by
terrestrial communication or satellite communication. The

ground system 8 is connected to the external Internet 13.



9 information, and for exanple, the input function 36 can be realized by a
touch panel provided on the display device 30. [0024] The portabl e term nal
37 with a wireless conmmunication function held by a conductor can include a
5 display unit, a wireless LAN function, an |IF phone function, an input
function and the like, as well as various functions for assisting
conductor's job such as on board ticket 1éxan‘i nations, ticket sales, fare
adj ustment with a change of passenger's destination, and providing 10

i nformation of connecting trains. [0025] The car 1 includes a

transm tti nd/azcei vi g pdevicia t37 tdfat ( ffeeal @ zaesp ief or et e conhbnl cabi on

with the ground side. The transmtting/receiving deyice.3 is sequentially
connect ed to théi% &C‘W-’]‘?ﬁtc?rcﬁﬁﬁ &p%@g@n@yﬁ%r&gi cgﬂie,s? h%e?‘ﬁ‘?f:ﬁr
server 4, and the tdansidtdd NY/IRCEI M NG BV €88y bsedttbdhemi tebfonse

connected to the ICticket 7 and the portable ternminal 37 via a wireless
LAN. The t rignsiaausig rfacst viadg d@d cessreati@e P ovd SN FAr achnéar and

connect ed t. e train-i tian, 2 Vi : on_each
car, or%it J“3]actnl dee’p?foo\r}“] gdi%égr?ey iér}lrl aﬂlspem %I gée%l%\?éjg’nd&?%%lngg%%%@%%’ t he

trai n-i nf orgmtieon fanagesente demicel dhPr avi gedven achpcavivi@g anost

transm ssion line. [0026] A ground system 8 held by a railroad conpany to 25
manage t r affRRE ORIOH %I T VIR ridt IR Mt at tont € Astand THet¢i ke - ahd

formed oi %&{@E'td'ffonﬁ -4 Sadkndor e 4 ned uglh NOr DRt MBEKSa 1:5&T Vek B-and.t he

like is established on the ground side. A transmtting/receiving device 9
on the groundfsinke:ic pnovi ded navs heargt cungke syst ehe B, PXovidansf er

[ nforr’rﬁtoi on 30 with the transm t%-jor} /r;eceéi1 i ng. d}gvi(c}:ea 3, ]\:/\@éch "ij;},%h _
transnitti ng?tec %ﬁ‘?\ed“dejxﬁa%ér% e al’h SFEPY t2rf eft A £o t?1§cat| on
or satelli t coraunicalion dhe: 5 ouned sysd em Soh Sceannegi ed to the
external Internet 13. 10 [0027]A plurality of (for exanple, n) servers
15-1 to [0028] The ground system 8 is connected to systems of
respective stations via a network. In Fig. 1, for example,
systems of stations A, B, and C are respectively connected
15 to the ground system 8. Further, a transmitting/receiving
device 18 is provided at the station A, so that wireless
communication with the IC ticket 7 held by railroad users
in a station yard or on a platform can be performed, for
example, via a wireless LAN. Similarly, a
20  transmitting/receiving device 17 1s provided at the station
B and a transmitting/receiving device 16 is provided at the
station €. The transmitting/receiving devices 16 and 17
can wirelessly communicate with the IC ticket 7 held by
railroad users via a wireless LAN in a station yard or on a
25  platform. The connection mode between the IO ticket 7 and
Lhe cransmitting/receiving device al a station includes a
mode fer performing (so-called touch-type} wireless
communication by holding the IC ticket 7, for example, with
a noncontact IC card function held by a railroad user over
30 a card reader.
[0029] An operation of the present embodiment is
explained next. In the present embcdiment, when passengers,

conductors, other raillroad users, and the rallroad company



15-n are connected to the ground system 8. These servers are various
servers used for providing services in response to requests fromrailroad
users such as passengers, and 5 include, for exanple, an Internet server, a
mai | server, a server for seat reservations, a server for providing nost
appropriate route information in response to a route search request froma
passenger, a server for providing real -tilme i nformation such as news, and a
server for providing 10 advertisenment information, in addition to a server
related to train traffic control and operation conrands. [0028] The ground
system 8 i sticpnnecied:i: sysjeimof iitspect ioe siationsiviai akset wopk. In
Fig. 1, for exanple, systens of stations, A, B, and C are respectively
connect ed FPE'Rtie IFOUMP Syt e 8 Furthetesd tYEReM $2F 9P r EBBFHEAD.
device 18 iifodr onided, atatde; SERH o0 S 59 iﬁ@iv%&@ifﬁ?ﬁ@%@!ﬂcﬁ Lon wth
the ICticket 7 held by railroad users in a station yard or on a platform
can be perforded;f fidre exampiegesd acar wsebedng AN, Sior | axdypla, 28

transm r5ti nl%]{nelcei Vi ng. .devi coef17 isafrﬁ%/i dﬁsd'f'{‘t the stati ontB and 24
transni £ti ngl'PECE VG et B 15 TS0 b oy dedt AT THe BatTBRE O THE
transmttings recei v 0t -davi €8s doanth ddgean wi del Bssl y. conpuni ¢at esmi-t h
the 1Cticket 7 held by railroad users via a wireless LANin a station yard
or on a 25 pFARTm EOhHEE IO FRdeb et weRRVeheof Cit¢ ckepuzdand cc

Lransm ulLi felaidivi il ev) Yy ohhgi d r gLng
(so-call edn‘?%uc%@t%/p]é r%vafﬂre e%&s&gom%%at?%h lgph%#d(?%%g?%égl ticket 7,
for exanpl egssweiniaedoncontert 1 canatfoancheon el thdytaaiat-l road user

over 3Q.a card reader. [0029] An operation_of the present, epbodi nent is
xpl ai A8 Nk OETACA b " RSeTERDot HER 2 WHER: B oBhGEH S T goRuct or .
ot her railroaghMs€s Sse Athd hofe ' duload1 €0MPANYasddnger’ s needs.
[0030] A specific example of the information providing
service is explained below. In the present embodiment, a
case that information provision based on car information

15 held by the train-information management device 2 is
performed unidirectionally from the ground system 8 to a
holder of the IC ticket 7 or of the portable terminal 37 is
explained. A case that informaticn provision is performed
bi-directicnally from a car to the ground system 8,

20 simultaneously with information provision from the ground
system 8, such that, for example, information input by a
conductor from his portable terminal or other pieces of car
information are reflected on information held by the ground

system 8 will be explained in a second embodiment.

25 FG031]) A case that a passenger receives provision of
reail-vime lnlformation relatlng Lo Dhoarding and destination
stations on a car is explained first. When the passenger

purchases a ticket by using the IC ticket 7 before boarding,
the tickel information is stcored in the IC ticket 7. The

30 tickel information includes names of the boarding station
and the destination station, [or example.
(0032 When the passenger 1s on a train and turns on a

power switch of the IC ticket Y on the car 1, the IC ticket



try to acquire required information via the IC ticket 7 or portable
termnal 37 with a wirel ess communi cati on function, nost appropriate
information is individually provided for each of the passengers
corresponding to, for exanple, a 5 running position of a train by using car
information held by the train-infornatiﬁg managenent device 2. That is, for
exanpl e, information managed by a server-“of the ground system 8 is not
directly provided, but information is associated with car information held
by the train- 10 informati on managenent device 2, thereby providing an
advanced serfvire nor et samdrabt el for rpassengerdsvieeds. sfO680] A specific
exanple of the informatio rovi ding service is, explained below |n the
oresent embGATHEM S Yokl CRate THFGR nat 1 rivt SIons baild BRdcA; cket

I nformati onidbohed o by Adeqtrai fnénforeeion MpagereRtndevigerd i8e
performed unidirectionally fromthe ground system8 to a holder of the IC

ticket V ortefinhienportablentbrneaaneny devispl i ned. thecasecthaterver

i nf or matg on, pr oyj si S rfo {-dir I, O froma_car to,the

gr ound systeh1g¥15%9£?%%Y$g éo%gﬁgr%a?%éin%%én%%%%%rpéggis?gﬁw?ﬁoﬁFthe
ground systam8)gsatichn thateat praedanpt epasondiogent senttapah byeasegaduct or
fromhis portable termnal or other pieces of car information are reflected

on i nfor mat ToN hetd Hy thekgt olint” syt et Be4#FF BRUexprafned FAcE=BEBcond

enbodi nent. ¢ - { Q031 A case; Lhat BnPISsePash FES8I NeS:REOYL sEon,of creglifi..
me 1 nforma vio relating to boarding and destination stations on a car is

expl ai ned frezder Wenthdet passehger ripat chasesnagenekiet dbyiasi Agbyhe | C

ticketlé be&gre boar di n _Ihemticket information is stored in the | C ticket
7. The 30 t|cﬂ%&e?%f%ﬁﬁg??b%a%%%wu%%% Q%%E "ofet he*hbat di ng station and the
destination(stasj on, $@ssexaeptey, [0032) Mhen-{heo PASSEHFEhahSqOReALtTai n
and turns on a power switch of the ICticket 7 on the car 1, the IC ticket
12 device 2 transmits the ticket information and related car
information to the ground system 8 via the
transmitting/receiving devices 3 and 9. The related car
15 information is information held by the train-information
management device 2, and inciudes a running position of the
train at the time, the present time or the like.
[C034] These pieces of information transmitted from the
train-information management device 2 to the ground system
20 8 are transmitted to a predetermined server (any one of the
servers 15-1 to 15-n) provided in the ground system 8, and
the predetermined server extracts real-time information
relating to the relevant boarding and destination stations
{for example, arrival time, transfer information, and
25 accident information) together with information stored in
Che ground sysitem 8, tickel informarvion, and car
information held by the train-information management device
2. At this time, most appropriate information is selected
according to individual ticket information of each
30 passenger. The extracted real-time information is
transmitted to the IC ticket 7 held by the passenger
sequentially via the transmitting/receiving device &, the

transmitting/receiving device 3, the train-information



7 and the transmtting/receiving device 6 start communi cation therebetween
using a wireless LAN, and ticket information held by the ICticket Vis
transmtted to the train-informati on nanagenent device 2 via the in-car
server 5 4. Alternatively, a wireless card reader (not shown) is arranged
on a seat, and the passenger seated on the seat sets the ICticket 7 in the
w reless card reader, thereby transm’ttillgfg ticket information read by the
wirel ess card reader to the train-informati on nanagenent device 2 by 10

Wi rel ess conmmuni cation via the in-car server 4. [0033] Subsequently, the
trai n-i nf ormmid @drmnagenent devirce 2hd riansmt sséteeti ¢ketThaf oeanti on and

related car jnfornmation to the ground system8 via the .
transnitti ng/Tecel Mg devft ces ‘gl'ﬁoaﬁéeg% TRT At R B FnfOrat FBR i s

i nformation;del d.jay the 145 HfOfBLL DN NBOAIEIENS c §€VEEer2qu dPEgi ncl udes
a running position of the train at the tine, the present time or the |ike.
[ 0034] Theseagp ewesi ofe i yrfDrrrm i own t r aiisen feab-§ Hoen thEorrat o nEar mat i on

renegeent 8245 200 R dhelne YL 20 et LonaT it 2

pr edet er'm € Servers rovided in the

ground systgm Srnanthit henPpresieties m nNetb sesvesn ext rasd st teal £oi me
information relating to the relevant boarding and destination stations (for
exanpl e, ar¥rdBfidese, 1tFaReI O nf ormation, and 9' accident. infornation)
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i nformation by the train-1nformtion managenent device 2.

time, nost @ppyopinateeinios mathene i s setett ededczoredkagrtoe imdilvidoual
ticket .information of each 30 passenger. The extracted real -tipne
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transmtting/receiving device 3, the train-information 13 managenent
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service acceording to the present embodiment, in which in-

15 car ticket examinations are not required and it can be
easily found cuit by a passenger seated on a reserved seat
whether it i1s a correct reserved seat.
[0036] First, as shown in Fig. 3, the ticket information
such as "boarding and destination stations", "train set

20 number (train name)", "car number", and "seat number" is
stored in the IC ticket 7 at the time of ticket purchase
(Step S1).
00373 The passenger is then seated on a seat and
transmits ticket information held by the IC ticket 7 to the

25 train-infeormation management device 2 {Step $2). The
transmission method of ficket information Lo Lhe train-
information management device 2 includes, for example, a
method in which the passenger brings the IC ticket 7 into
conbact with a touching machine {(not shown) provided on the

30 seat to wirelessly transmit the ticket information held by
the IC ticket 7 and the seat information held by the
touching machine via the touching machine, or a method in

which the IC ticket 7 reads secat information from a



appropriate information. The real-tine information can 5 include news

i nformati on such as energency earthquake information and weat her
information in addition to individual information. [0035] As anot her
specific exanple of the information providing service, there is expl ai ned
an exanple in which 10 on board ticket exam nations are not required and it
can be easily found out by a passenger déated on a reserved seat whether it
is a correct reserved seat. Fig. 3 is a flowhart of an exanple of the

i nformation providing service according to the present enbodi nent, in which
i n- 15 car ttawkeingexadmatd ensl arierdlicts  egui reatmainds i theamrczde sastly found
out by a passenger seated on reserved seat ether it _is,a correct.
reserved sedt!CfMRigsd) BStE1HL S IMAEHY ‘f'?fen%%k"&r?ﬁ?%?nﬁ%yon
such as "boargding,and destination stations”, "train set 20 nunber (train
nane)", "car nunber", and "seat nunber" is stored in the ICticket 7 at the
time of tick&t3fur chdee (tStasin 51 o ro037 THe (pagEesiferde €l ¢hen toaled on a
seat and transmits ticket .infornation held t i cket t he
train-i gf or'mati olneSrnalcnozilgse:'‘%tnetnCd"e\r/‘}glHe cteweze‘?gtjé%}p%t?)#ﬁ%&gﬁ%%im s?%% ((r“)r% hod of i
ticket intefdmt'ddwh imnfer mat o managenento devi oen Znamedatest, doviexanpl e,
a nethod in which the passenger brings the I1Cticket 7 into contact with a

touchi ng nacHidie {hot SHIWH* GOV det ob® tFfe SolsehtPY ocwcf}éjrr_é%s?@et ransmit
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hel d by the touching machine via the touching nachine,” or a method in which
the I C ticketldwakads seatedrddromttilon $eamwai til4reguehi nge neehi ne and
wirel ezﬁl y transmts ti[}:re]' read. stehat énf.ormati on and ticket information by
usi ng a’wi ref'dsed AP imit gt the train.
[0039] It is determined whether the ticket information
and the car held data are consistent with each other (Step
S4), and when the information and the data are consistent
with each other, the train-information management device 2
15 displays "OK" via a displiay lamp of the seat (Step S5), for
example. When the information and the data are not
consistent with each other, the train-information
management device 2 displays "NG" (Step S56).
[0040] In this way, a passenger seated on a reserved
20  seat can easily know whether it is a correct seat, and when
the passenger is correctly seated on a reserved seat,
because the information is stored in the train-information

management device 2, any ticket examination is not reguired.

Accordingliy, a conductor does not need to confirm tickets

25 for each seat, and does not need to wake up a passenger
aslieep on a seait Lo examine his Ulckel.
[00411] As another specilic example of the information

providing service, there is a mode that the train-
informaticn management device 2 reads boarding and

30 destination station information from ticket information
held by the IC ticket 7, and reads advertisement
information arcund the boarding and destinaticn stations

from an advertisement server {any one of the servers 15-1



[ 0038] The train-informati on managenent device 2 then 5 verifies consistency
between ticket information and car held data held by the train-information
managenent device 2 (Step S3). For exanple, it is verified by checking the
ticket information whether the correspondi ng passenger is allowed to be
seated on the seat wth respect to the runni ng position of the train.
[0039] It is determ ned whether the tick informati on and the car held data
are consistent with each other (Step S4), and when the information and the
data are consistent with each other, the train-information managenent

devi ce 2 1hocdiitsphaysro@Kdedi anatdiesghayndamp safrt e teedtra@Stey S3)g f or

exanpl e. Wien the information_and.the data are_not consistent. with each
ot her, thelpgﬁFﬁﬁFhPBrﬁﬁthﬁ ﬁﬁnﬁé&%&ﬁtqde9pcgh§%dF 51 &y SENES S Ep S6) .
[0040] I n tHin%o%)ﬁti%npéﬁﬁeﬁgeﬁigs%@&ﬁ@doﬂnatlh@s@lri\é@ﬂag’oU&Q&I 3an easd |y know

whether it is a correct seat, and en the passenger is correctly seated on
a reservedaswattibevanse infiermatopratEdnbies 06T &darR lehe &I 14 tifwy mat i on

managengnt device 2, any tic xam i i:S, N r i.red. Accordingly, a
conduct or Hoééhnéf 883& ?gaégg %gn?gzgaetgqu%fo?%ggg %géggicﬁhd does not
need to wakemupeca passergek aslkeepion aaséatoatto ueeral, Thrl iegrehits [ 0041] As
anot her specific exanple of the :i nforxnati.on providing service, there is
a node t hat-PttRE™et&i°"- i nf or mati on management device 2 reads boardi ng and

30 desti natjiogn st at | o kol FAL! e i aMdckalc hf abmBlea el dded he 1C
ticket 7, and reads advertisenent information around the hoarding and
desti nat i omlstatdoons ofisomian cadvigrtiosdment tder ver ifany fonemadfiarhe servers
15-1 %g management device 2 can provide outside air temperature
information at the running position of the frain in
addition to the interior temperature for passengers holding
the IC ticket 7.
[0043] A specific example of the information providing
15 service for railroad users who hold the IC ticket 7 in a
station yard or on a platform is explained next. Car
information held by the train-information management device
2 mounted on the car 1 is transmitted to the ground system
8 via the transmitting/recelving devices 3 and 9, together
20 with car information in other cars connected to the car 1,
and is transferred to a train information server connected
to the ground system 8 to be stored and managed therein.
The train information server is one of the servers 15-1 fo
15-n, and manages the car information transmitted from
25 respective trains on the route for each train.
(0uad] A railroad user having puichased a Liorel by
using the IC ticket 7 from a ticket-vending machine can
access the train information server by using a wireless LAN
function of the 1C ticket 7 in a staltion vard or on a
30 platform to obltain car information of the user’s train
before boarding. For example, when a railroad user in a
vard of a station A purchases a ticket, ticket information

held by the IC ticket 7 is transmitted to a train



to 15-n) provided in the ground system8 to transmt the information to the
IC ticket 7, so that the advertisenent information can be displayed on the
di splay unit 30. The advertisenent infornmation can be, for exanple,
information 5 which is only available on the train, information on limted
time sale targeting railroad users, or ent information. [0042] Because the
train-informati on managenent device 2 alsSo controls air-conditioning, the
train-informati on 10 nanagenent device 2 can provide outside air
tenperature information at the running position of the train in addition to
t he i nt eri amfieenperiaturse fyrr passengerd tholtdiengitdhend Gudtekets hfQ0A3] A

speci fic exanpl.e of the information providin 5 vice for.railroad users
Who ol d ¢ N T B R \ETHE SHCTe0h TG O bl i Grm T SRkt o ned
next. Car ivfordmtdiamdieletdyw e ddwide i1 or matd anrdmanagersntia e ce 2
mounted on the car 1 is transmtted to the ground system 8 via the

transmtti fffedeindngded csisrsd gt & 1dksget o 2@ With ©dr Ghifakimtion in

other cars connected j.tn‘?féx{i'r?adtc%n ¢ ang. .S, {r{"’lﬁiﬁ%%é 836?5§ér?i ig
i nf or mat’i on Ser ver connected to the ground system 8 to be stor and
managed t hereibe othesdanal nod sddraratilon ser viert disnonesrofot hehesserwens 15-1 to

15-n, and manages the car information transmtted from 25respective trains
on the rput"ﬂ”f Té‘aeci?qsis_e.rf%% J(de@jhi%d’rb;%‘?a%g\ﬁrﬁ% %&‘a@g@l% tic using
the | C tickglrdrdd10m;2 digkels venti ng: fRCHe. CHE Aeeastord hesdddi oy
information server by using a wreless LAN function of the ICticket Vin a

stati on yartheortigrked: 301 {phatdtorant o obtain car information of the user's
train for rdi ng, For example en railroad user in a vard of a
st at i OE%A pﬁq&g ses tiipc%e“tf,(“f i%ﬁéer?wenfoofrri‘a}ﬁ of Hei T By k?e‘“?\ééjir&et 7 s

transmtteddo ad raidbrdihd nforimt i o safy efmeannesiechdD dden ground
system 8 through wirel ess LAN conmuni cati on between the IC ticket 7 and the
transmitti rijfRetigiad mpPaevi celngiidrhel t rai it or et ol ettt havi ng
received t [ gket. 1 nf { ] o i =4 i nat 4 of the
train whi chhlef%%de pasjédergg{g&?ls&l?rgg b%ﬁ%%apddﬁ%%s de%n(g?hﬂeﬂ'%gifl%ff%nati on of
the trai n wriicth 1thelpassengein i an ten berged bearndeand The disgffde | nformation
such ai_trai n tinetable infornmation, based on the_ tjcket information.

10[ 0045PA sPEETFH S SAMPTe DFSRHY§hi g rat ForE priodi titgpage other chan

Japanese, thereby enabling to provide a barrier-free
service to foreigners who cannot read Japanese.
(00467 According to the present embodiment, by using
information held by the train-informaticn management device
20 2, advanced traffic information, which cannct be used by
conventional techniques, can be used, so that appropriate
information required by passengers can be provided
according to the running position of the train, and

individual services can be provided for each passenger.

25 [0047] Passengers can obtain various services by using
Lhe O ticker 7, by wiililzing various functions iociuded an
the IC ticket 7. On the other hand, conventicnally, an ID

card or the like is required in additicn te an in-cax
terminal or a portable terminal according toe service

30 conltents. Therefore, according to the present embodiment,
the system is simplified and the operability and
convenience are improved. Furthermore, in a mode using an

in-car terminal arranged in a car, the number of available



service according to the present enbodi nent has been expl ai ned above. In
Fig. 2, a display exanple 40 of information providing contents displayed on
the display unit 30 is shown in an enlarged manner. The display 15 contents
can be displayed in a selected | anguage ot her than Japanese, thereby
enabling to provide a barrier-free service to foreigners who cannot read
Japanese. [0046] According to the presenﬂ enbodi nent, by using information
hel d by the train-information managenent device 20 2, advanced traffic

i nformation, which cannot be used by conventional techniques, can be used,
SO that appropriraiies iid orimadten, raglipeddygpassengecsncan béetpeavieded

according to the runnin osition of the train, and, individual services can
e provi dect 101 WA Fackergere TROI PRES ehiyer SSEAHC BBt ai ROURF Fous in

services by;usi sent embodiment, pdss@YgdbdibZiPyndell &G the iC
[1T1LjI1Shicied the ICticket V. On the other hand, conventionally, an ID

card or theti¢hket s Fedividerlhy adehd i ons osanahi prelatener @b nabtopcaur.
portabl e term accor di 0.S ice. 30 con t herefore, according to
Phe. precent. Sibod morty thedyarant Ear mr TYHER S Radofarasth By and

conveni enceral Byd Wpf@veth y Fubh helf nbE enott ne agemdea uspaigl an i hrnean sber m nal
arranged in a car, the nunber of available 17 termnals is limted, and

passengers WHo™ehnat 5Hi® ont o SBl T hayPhfot® becbbl e td Petepvecthefor
Services. HoWRYRlasldodiic, LSl SbOdIAERE, ¢« PaRSENgELs ORLY,0PE,tQ hol d

the IC ticket 7 individually, and thus such problens do no
5[ 0048] By utsdiirae Wi 3el esschetewrikeheddk aod ohoagedibyocaraibmay conpany,

whi ch i,s, not_a general public lLine (for_ exanple line_of a nobile phone

hel d by a PASSenGor 1510 161 E88 EomuiT CatY o ¥ i Hhet o7 ket 7 or t he
portabl e tesqidadnd’sednfd o€t fek WoI kn @kt C1.958ehd P Of Mol pagd O provi di ng

space is forned, thereby enabling to ensure a safe and securé network

wi t hout i nfothation |eakagertplout3i detuFbrorxaaph ethat she¢xa®ioh such t hat
personal | nf.F SR OMLS &4 Nt hend GET R §SiLeAd %G AL party can
party can be avoided.
i5 (0049] According to the present embodiment, a system
infrastructure is provided, by which the railway company
can create a new service. That is, the present embodiment
is useful for establishing a new business model of a
railroad company, such that information provision only
20  available in a station yard is performed.
[0050] Rallroad companies can provide services on the
cost front to passengers by offering free or low

communication fee when they perform communication by using

the IC ticket 7.

3
g

[0651) Pieces ol information specific to each train and
route can be provided, and thus Lhe servics range o
passengers 1s broadened.

[0052) When a train crew such as a conductor and a
driver inputs his own 1D to the portable terminal 37 held
30 by the crew, the input information is transmitted to the
train-information management device 2, for example, via a
wireless LAN, and further to the ground system 8 together

with car information such as a position of a running train



15[ 0049] According to the present enbodi ment, a systeminfrastructure is
provi ded, by which the railway conpany can create a new service. That is,
the present enbodi ment is useful for establishing a new business nodel of a
railroad conpany, such that information provision only 20 available in a
station yard is performed. [0050] Rail road conpani es can provide services on
the cost front to passengers by offering&ree or | ow communi cati on fee when
t hey perform comrunication by using the IC ticket 7. [005].1Pi eces of
information spe cifi cto each train and route can be provided, and nmu S

t.he servicgnacanggcépr Passenger stisndr oadengd: i LAOSZLYBENcant pai Nserew
such as a conductor and a driver inputs his own 1.1) to the portable

t er m nal 37aﬁemi9m®§/lftnhef@¥ev\@rkh@mIﬁfpur rapegaRenbnerstheahs et t ednt o
the train-ipfornpllion, geaept ; gf¥£ﬁ§¥%%?f§§?e%8”9£8d YL@ Ayt reless LAN

and further 'to the groln system h“Car I nf of mat 1 6n such as a
posi tion ofmanagantnyg amalMOrHBn@nuoaxrmee@@émentlné ohilheaidnformation,

whi ch can be used, as information for working hour nmanagenent or the |iKke.

I'n this mann®P2EheScar information can be used for business managenment and

wor ki ng houtogBaagemens ok, & amfgﬁqaél@mp@@wéa nJ;OQé%Y@égOH%lhgf opgation
provi di ng services using the present enbodi nent can be provided other than

the exanpl eBresphhi Aedoabovet Fon @&ampbéld&ﬁeﬂtaecath@nobhéeeaamaéebdent

has Occurregk {rouble, Q@gr”a%éP”egémS Cldeﬁen a car trouble or

accident has occurred, trouble infeormaticn or accident

190 information can be provided to passengers from the train-
information management device 2 via the IC ticket 7. TFor
example, by providing cccupancy infecrmation for each car to
passengers from the train-information management device 2
via the IC ticket 7, the passengers can move to a car with

15 lower occupancy to spend a comfortable time on the car.
[0054] Second embodiment.

In the first embodiment, there has been explained a
case that infeormation based on car information held by the
train-information management device 2 is provided

20  unidirectionally, mainly from the ground system 8 to a
holder of the IC ticket 7 or the portable terminal 37. 1In
a second embodiment, a case of performing bi-directional
information provision is explained.
[0055] Fig. 4 is a flowchart of an example of the

25 information providing service according to the present
embodiment. Fig. 4 explains an efficient sales method of
reserved seats, in a case when there is a vacant seat in
reserved seals in a train and there 1s a passenger who
wishes to purchase the reserved seat on the train.

30 [0056) As shown in ¥Fig. 4, as well as ¥Fig. 1, when there
is a vacant seal in a car, a conductor sells a ticket by
using the portable terminal 37 held by the conductor in

response to a reguest of a passenger (Step S1i).



10 information can be provided to passengers fromthe train-information
managenent device 2 via the IC ticket 7. For exanple, by providing
occupancy information for each car to passengers fromthe train-infornmation
managenent device 2 via the ICticket 7, the passengers can nove to a car
with 15 | ower occupancy to spend a confortable tinme on the car. [0054]
Second enbodi nent . In the first ensodi nent, there has been expl ai ned
a case that information based on car information held by the
train-information management device 2 is provided 20 unidirectionally,

mai nl y from d ey or oungl ystemm Bot o grbohdelo0fs theed G o T chetod, OLp Lhe

portable termn . I'n a second enbodi nent, a case of performng
bi - d|rectlcﬁ%ﬂmlmﬂtwhﬁtlﬁmswr@vmgl@mdléeﬁwpmeinem _sTQ055}$T g. "Urasna

flowchart of an of . t he 25 informati Pvi di ng. service, acc rdi ng
to the presght @& %%%%?ng%ﬁal%ﬂﬁam% eXp|%?ﬁSnl$P%#f1CI%%%%S%T%E %
reserved segtg,lifep Casehden-iNenertsdatyaceattseat- J_Iﬁlfclsﬁﬁ&ti/&é Seats in
atrain and there is a passem%er who wi shes to purchase the reserved seat

on the traifeN3YPOBEE] AV 5HO i%t¢P931% -as well as Fig. 1, when there is
a vacant se O%@}a Cafy . & £ondUchog, Sgl | S rQ1$'§§§£tP¥n”?ﬁf@E¢ ortable

termnal 37 held by the conductor in re onse to a request A as%n ger
(Step 511). tha91{D@B?ﬁéhﬂesyttnketréhmetnﬁmrmmms¢mrmmna@em@@Lp@éva@éez
term nal "boardln and destlnaklon stations", "train set nunber (train

nane) ", "ca?é%uh%%rsd @3 elat Chtihber L O AT t e ??%e5r?%smhbhe rafskitted to

the train-igfonnaties: & Mnagesent  devige @aéigepsé %)SJEPOSSAJh@hféf hel d
data (train position information and the |ike)

t r ai n- il or kR ona nehagbaent daewi cet Ronkhdhe he @al @srmbk@r tofipamption are
transmtted to,the around system8 on. airgalctloB, basls (Step S13). At this

transmitting/receiving device 3 of the car 1 and the
transmitting/receiving device ¢ of the ground system 8,
thereby reducing the running cost of communication to zero.
15 t0059) Next, management contents of a seat reservation
server (any one of the servers 15-1 toc 15-n) connected to
the ground system 8, which manage seat reservation
information, are rewritten based on data transmitted from
the train-infeormation management device 2 (Step S14). That
20 is, by transmitting information of a sold seat to a ticket
sales system on the ground via the train-information
management device 2, "actual remaining seat information"

can be ascertained.

[0060] In conventicnal methods, because information of
25 seats sold by a conductor on a car is not reflected on the

ground system 8, the vacant seal cannol be sold efficiently

due to occurrence of double bookings or the like. Further,

only by transmitting ground sales data tc the train, unused
vacant seats are wasted. According to the present

30 embodiment, by transmitting sales information on the train
to the ground system 8 via the train-information management

device 2, the sales mode on the train can be associated



10 -tinme, a wireless data network held by a railway conpany is used for

W rel ess communi cati on between the transmtting/receiving device 3 of the
car 1 and the transmtting/receiving device 9 of the ground system 8,

t her eby reducing the running cost of conmunication to zero. 15[0059] Next,
managenent contents of a seat reservation server (any one of the servers
15-1 to 15-n) connected to the ground sy§tem 8, which manage seat
reservation information, are rewitten based on data transmtted fromthe
trai n-i nformati on managenent device 2 (Step S14). That 20 is, by

transmtti ngtimfordraid o elode sof diiseairdnd $yckeh Sal £5dsystem ofet he
ground via the train-information managenent device 2, "actual remnaining
seat i nf or Mgt o fcdif B Wt ert @i heth T 006071 hi €¥fventi onal net hods,
because i nfQydpl{i0Mm0fA 45, feal 5,8 d by S conductor on a car is not
reflected on the ground system 8, the vacant seat cannot be sold

efficientl ylfellt o ocCithe reneeemf doubdieldooks ngsebrl the dikenféumbhéeon only
by tran%nittin round sales data to.the tr irgdunused vacant sgats are
vast ed. “AcdOrUiig 1% THe Prestht v Hb Erboti RS Y bYSt T anshittigsal es

i nformati on-cipdrhed ra o the. ground system 8 via the train-information
managenent device 2, the sales node on the train can be associated 20 with
t he sal es node of the ground system 8, and effective sales of reserved
seats can be realized. I NDUSTRI AL APPLI CABI LI TY [0061] The present invention
is useful as an information 5 providing service systemfor railroad users,
railroad conpanies or the like. 21 The invention clained is:



1. An information providing service systemfor railroad users, the system
conprising: train-information managenent devi ces nounted on each of a
plurality of cars constituting a traif! to manage train information
including train traffic information, train position information, and
nonitoring iggorga%h%n of g&bo rd devices in association with each other;
an in-car sefUer hoihtel of tfain and connected to each of the
train-informati on management devices so as to manage transfer of

| nformation; ,a tragsmitinglrecelying,deviqe ounted, qn e, frain. arranged
in a transm §8ion pa% connect ed 1ot i n-car server, an capd% e of
perform ng wisetessheoppedicatoirpnisimdhe train; an 1C card that is held by

a passenger Qpaﬁhﬁjﬁggmaéﬂﬂ{%ﬁn?%&&ﬁﬁ;B@BQFQ@H&RQ&EBC£HQ£ of a

boar di ng/ destination station infornation of the passenger therein, includes
a wirel ess comunitatdlonyf afictdon coapabletiofly petformi g wenebessrain

communi cati on wi tgﬁ&g?atcgeﬂs L LI NGLT ecel Ying rdeni oo ,and s bpcl udes, a

di splay unit capabl'e of displaying information received by the wreless
conmmuni cati on fune®$oncrapdl aridatore orptimiCaitesaAndeViicerassotiaf edwith a

seat on a car and,gapableeietscommunieabi ng, Wikh the, I&reard, wherein the IC
card transmts the ticket information to the transmtting/receiving device

by the wirel @s TcoRfuRFELT GRUPHAL 1T DR CeaER BIAThECPRAF R fcorAaDR | &h

nmanagenment devi cesnd aciiviesnthnddickehahifSlmmt honisecelovad by ddRige
transmttinu/receivinu device and sequentially transmtted via the

transm ssi on pat h®&#Hef ife of nt2grmadérier, and at |east one of the seat
conmmuni cat i of ©heM=6e tangy 1:hecli G gardhdiseConhih gl @@ toet f ansiy taxrtheqéd cket
information and associated seat information to at | east one of the
train-infornati on*trehdgeneit RN F84P anPsftiereln tie ‘d “Peast ™ Bire

trai n-i nformati onam@nagenest  fdeyd ge raeheréi nRes swhethemitdhe i o22i seale
information and the ticket information are consistent with each other, and
outputs a notificht$dH based on the determnination. 2.An information
provi di ng seswige caydt emid ars haildriead wseessngdhersystem comfdrsisng:

train-information nqgﬁgegﬁgt dqyice; Tnante on §§Cﬂj%f'% Euralth¥oof cars
constituting a trath et o rBAAYE 1T &P FAFST mefi6n ?né?ﬁﬂ]ﬁg PP ai WA fi c
information, traimposidtion oHf0rampiseangandhrwaiborimg vdatos mat i« saf
onboard devices iQm%%ﬁgﬁg%ggg”ﬁﬂ&%ﬂogaggpﬁ&ﬁﬁ%f performing wireless
communication with the transmitting/receiving device, and
includes a display unit capable of displaying information
received by the wireless communication function; and
a seal communication device associated with a seat on a car
and capaple of communicating with the IC card, wherein
the IC card transmits the ticket informaticn to the
transmitting/receiving device by the wireless
communication function,
each of the train-information management devices receives the
ticket information received by the transmitting/receiving
device and sequentially transmitted via the Lransmission
path and the in-car server, and
at least one of the seat communication device and the IC card
is configured to transmit the ticket infeormation and
associated seat information to at least one of the train-
information management devices, and wherein the at least one

train-information management device determines whether the



an in-car server nounted on the train and connected to each of the
train-informati on managenent devices so as to manage transfer of
information; a transmitting/receiving?device nmounted on the train, arranged
in a transm ssion path connected to the in-car server, and capabl e of
perform ng w rerl es? congruni cat.ion in tkh% train. .and an 1C card that is held
by a passengdi” on fRe A" §£8r 64° tVHES 1 RF OR8N T AT UERg et

boar di ng/ destitmation stlat:d,oantndorgmts ennof i thetpasseaget drhehei n, i ncl udes
a wreless comm niig?#ign function capable of performng wreless

conmuni cati on Wi th e transmtti ng/ recei ving device, and includes a

di splay unit capable of displaying information received by the wrel ess
comuni cati on funck &%’fomggf&p Ren 2, asrer.tvfig%ébé s &AL, actigdent has
occurred, the I1C card transmts the ticket infornation to t he

transm tti ngireacei vhags devETceobyrihe dn rel ess comuni cation function, each
of the trai nglnforRL LM MRNAJENRO . JeULGES: £ 6CRIVES L& diCket 5i nformati on
recei ved by the transmtting/receiving device and sequentially transmtted
vi a the transni sspoiryath agdc%lh?e SPRSEAFU T IEr Fef Fa Hhd WhBANBYUT piites Pcar
troubl e informati o Afa¢abnaced dentql pESIMBLILGR; as; t hgiaba, | nformation to
the in-car server, and the | C card receives, by the wreless comunication
function, the carPttdubre AP BrataPon2BF THE FAF M Act PEHEL 28 ¢hif¥rmati on
out put by the in-gedrBekvereant ta-apsmhtigd Ly¥nt Bech ramsm:t ting/ receiving
device via the transm ssion path, and causes the dis unit to di SP| ay

| a
the rocei vedttar-CROUBEE I FORREET GP orct hés HectIv6a BaT At CiPdERED O
information. 3. Ancihdf QB 88 AlaMvical AgnSEFEreedsystaMsfok =T ab | iaadieusers,
the system conprising: train-information nmanagenent devi ces nmounted on each
of a plurality of "t3HFsCoRSt IHRTRY 8 {rain, to manage train information
i ncl udi ng traidxdosahtt endg fmat honedilcal RoPesdd icen thef orawat,i aryadfel
moni toring information of onboard devices i Qﬁﬁsioc' ation with each other;
an in-car server mouhtBd SR tHET PAIR SR Comfected 0 "edEh OF fHe
trai n-i nf or mat i onan@anagengnt o dew esnsog asi ted eganagenirianster of the
information; a fi%st. transm tting/receiving device nounted on the train,
arranged in a transhi's¥si on path connected to the in-car server, and capable
of perform ngnaMarellessaconmani cat hent ivy theatsaiger an ti: cand thatess hel d

by a PassengeT Ontigﬁﬂf%%io%%gégilghg S&iA”H%%@%EEOPdéQSLHQLQQ station
boar di ng/ desti nation station 1 nfornmation of thé passenger therein, includes
a W rel ess comunicitinenibunctidre gapabheeoftperfor Mmnyg wiesekegsreless

communi cat ion wi ¢ 1t fdk 8L EANSMLL LOGhr ol V00, dayi g, a0 Lnol udes a
di splay unit capaﬁ?e of" di spPayl ng i nf or i'on r8cerved y the W rel ess
comuni cati on functiwoniication with the transmitting/receiving device, and
includes a display unit capable of displaying information
received by the wireless communication function, whersin
when a car trouble or a car accident has occurred, the IC card
transmits the ticket information to the
transmitting/receiving device by the wireless
communication function,
each 0f the train-information management devices receives the
ticket informatlon received by the transmitting/receiviing
device and sequentially transmitted via the transmission
path and the in-car server, and then outputs car Trouble
information or car accldent informaticn as the train
information to the in-car server, and
the IC card receives, by the wireless communication function,

the car trouble information or the car accident



a second transmtting/receiving device nounted on the train, connected to
the train--informati on nanagenent devi ce, and capabl e of perform ng

wirel ess comunication with a ground sde; a third transmtting/receiving
devi ce mounted on the ground side and capabl e of performng wreless
comruni cation wt filn%glema el%gnd Ltratn m %le nlgr{_rc%crei‘g\éirngr da%\éi N%énand“ta or ound
server that is connectéd t0 PHe thid t'fansmitti nng ecelving devieE and

hol ds i nf or mat i onbwhilgh tr24spant: be /akwaysipr oeivded tie tdhe inacanisgrwer
even when a car t I r ci,den .Qccurre inthe |C card
transmts the ti Céggpﬁ %fnor ﬁ% fg%ﬁl tt%ccé)3 tdggp%?ltr]g‘lt%l?r gﬁséﬁh tllaygﬁbgcre?%/el"ﬁfgeaddevi ce
by the wirel ess coaminiccateonrfamnettiion; ot et raichl vod oravakicondeamihagenent
device receives theeticket information received by the first
transmtting/recelving device and sequentially transmtted via the

transm ssion path and the in-car server, and then transmts the train

position infermathon a8 4Re;ibh kel ilnbgr omtyon apdeihedrabn) Loformation to
the third transmtting/receiving device by the second
transmtting/ recet¥efiy dé&¢i E8StYheEFPolpth®er ver sel ects, corresponding to

destination statd-amrbphot et heRagldethet ekl RASItel0Bni & @y nat bon recei ved
by the third transmtting/receiving device, transfer information fromthe
i nformati on hel d By*fHe gr §hnePseraPer i Bnth 1 anSaPte tte "epafeferain

information to thenseeendohr ansnmiditighgls 8¢ eineitig cdevi Genahy ohhe: thiy d
transmtting/receiving device via wireless communi cation wiith the second
transmtting/ recePYFng GevlER™MAHE Y r APA-THF dCRatF o MHTAGeRBNE T Vi ce

out puts the transfesrd nfe@nimati 0n J.eelvedDwittheesecanther;
transmtting/receiving device to the in-car server, and the IC card

recei ves, by®t h@’\ﬂafegﬁgge%mﬁ?‘éa?r? Iner GRetT oiid (RBTErBFS1& SPAP o hati on
out put by the in-ecas seriveinanthdtiansibhipehdy theifdd o as to manage
transmtting/ recejEvirg% devi.ce %i a the transm ssion path, and then causes
the display unit FoMi<$l &Y the?F6dePUed transfer information.

a first transmitting/receiving device mounted on the train,
arranged 1n a transmission path connected to the in-car
server, and capable of performing wireless communication
in the train;

an IC card that is held by a passenger on the car, stores
ticket information including boarding/destination station
information of the passenger therein, includes a wireless
communication function capable of performing wireless
communication with the first transmitting/recelving
device, and includes a display unit capable of displaying
information received by the wireless communication
function;

a second transmitting/receiving device mounted on the train,
connected to the train-information management device, and
capaple of performing wireiess communication with a
ground side;

a third transmitting/receiving device mounted on the ground
side and capable of performing wireless communication
with the second transmittinag/receiving device; and

a ground server that is connected to the third

transmitting/receiving device and holds information which
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can be always provided to the in-car server even when a
car trouble or a car accident has occurred, wherein

the IC card transmits the ticket information to the first
transmitting/receiving device by the wireless
communication function;

the train-information management device receives the ticket
information received by the first transmitting/receiving
device and sequentially transmitted via the Lransmission
path and the in-car server, and then transmits the train
position information as the ticket information and the
train information to the third transmitting/receiving
device by the second transmitting/receiving device, the
ground server selects, corresponding to destinaticon
station information and the train position information
received by the third transmitting/receiving device,
transfer information from the information held by the
ground server, and transmits the transfer information to
the second transmitting/receiving device by the third
transmitting/receiving device via wireless communication
with the second transmitting/receiving device,

the train-information management device ocutputs the transfer
information received by the second transmitting/receiving
device to the in-car server, and

the IC card receives, by the wireless communication function,
the transfer information output by the in-car server and
transmitted by the first transmitting/receiving device
via the transmission path, and then causes the display

unit to display the received transfer information.



