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. BACKGROUND ART [ 0002] Conventional |y,
t here have been proposed various services such as providing information to
passengers on a running train. For exanple, a service for providing 15

i nformation such as news via a di spha3CRINTES! provided in a car has been
practically used. [0003]1n Patent Docunent 1, there is described a service
provi di ng systemthat provides services desired by passengers on a train

accordi ng to reeuesiTofy tivoRhpassengers: Fhated SSORMATER@D Sesey and an
in-car termnal connected to the in-car server, which can be operated by a
passenger, are provided on a train. Passengers operate the in-car term nal

to connect +§-@y@kQuUng; information providing systemthrough the in-car
server and w reless comuni cation, thereby enabling to access service

i nformati on[ PPV ded Dye tpwes daritorivet¢ron. gor ove h g Stystaeny Wdrh fdn s
configuration, for exanple, Internet service, e-mail service, service of
route gui dante’ UMt HatToh, oI TE SHogpi WGt St T Vi e Huftisttent 30
service, ang,tickelingsSernyd seofer Prayided-accordi nht0road users in

a station vard, as well as for train crews and railroad

10  companies.
BACKGROUND ART
(00027 Conventionally, there have heen proposed various
services such as providing information to passengers on a
running train. For example, a service for providing

15 dinformation such as news via a display device provided in a
car has been practically used.
[CCC3] 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
operated 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
access service informaticn provided by the information
providing system. With this configuration, for example,
Internet service, e-mall service, service of route guidance
to destination, online shopping service, fare adiustment

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

portable terminal held by a passenger.



requests of passengers. Furthernore, operations can be nmade not only from
the in-car termnal but also froma portable termnal held by a passenger.
2 [0004] 1 n Patent Docunent 1, a node in which a card reader capabl e of
reading an ID card, in which ID (personz,} i dentification numnber)
information, ticket information, seat servation information, electronic
noney information 5 or the |like are stored, is provided in a car to provide
various services based on the contents of the ID card is al so descri bed.
For exanpl e|OWheh a plasslQOL Hmlnwratn 1D xanatiani iIshesh tah changes hi s

destination_station ep r can operate the in-c ermnal to read
the 10 boar d‘?e?fg Iét?ﬁ@%# oc?f YT nat | G St aﬁtr}&ﬂj Cghd%%a%elb%ﬁ%h}c
stored in t%d@ﬁﬁf&hld@%dfﬁ&ﬁ e o d g orlesitd natd o &8 atdon.4 0 the new
destination station, and adjust a bal ance fare by the card balance.

[ 0005] Pat e?ﬁabo@iﬁ\@”n‘tdtllorﬂ m@mtel@ﬁm@m@ PN diriBopert Nou
2001- 222603, DI Eul LEM T BY THE NVENTI ON
[0006] I n thepcg%gﬁt%ng %%%ﬁggrl I\é{e a ove J!(fv[\{/ev Y 1tr mat i on

provi ded twmwmi@es)rm@fobﬁ&mmmtm eces:of lmf@imti@n of
vari ous servers in the |nformat|o I‘OVI ding systemon the ground and of a

railroad traft? CeonTdd systeme 1% noteprowafetBased ohl Thiar met i on

hel d by the-4r&ip: i which-ithe;passengers: are a0 boar d, Therefore, for
exanpl e, when a train 25 tinetable becomes disordered at' the time of an

acci dent orpassenger can operate the in-car terminal to read the

10 boarding station, original destination station, and card
balance stored in the ID card, rewrite the original
destination station to the new destination station, and
adjust & balance fare by the card balance.
[0005] Patent Document 1: Japanese Patent Application Laid-

15  open No. 2001-222603
DTSCLOSURE OF INVENTION
PROBLEM TO BE SCLVED BY THE INVENTION
[CO0B) In the conventiocnal technique 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 pboard. Therefore, for example, when a train

25 timetable becomaes disordered at the time of an accident or
the like, and a running position of the train cannot be
accurately ascertained at the ground side, there is a
preblem that accurate information cannot be acguired even
when passengers try Lo acquire 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 required according to request



the Iike, and a running position of the train cannot be accurately
ascertained at the ground side, there is a problemthat accurate
information cannot be acquired even when passengers try to acquire
appropriate information 30 corresponding,to the running position of the
train. [0007] Furthernore, to receive ser@rces passengers need to operate
an in-car termnal or a nobile termnal, and further, an ID card is
required according to request 3 contents of the services, thereby making
t he system comptincated, LE@dseheieeerabhéi@yyammktm@veneeﬂzetem the system

are deteriorateg %00 8] Th resent nyfntron has been, achi eved |n view 5
of the abovE°Probfehtd: ah %b?%%ta%t the PrdseRtyFRaventFofti Mto enabl e

provision ofy gggﬁogféaggtépigfg@é@on used by railroad users according to a
runni ng status or the like of a train, and to provide an information

provi di ng sé@%&é systee E)t)@S‘r?la‘iilr@‘é@lﬁtl‘s@rlsh@\ﬁt}h@@fﬁrp@@b'e@‘f@@ni/@ni’e@‘ee 10
when the3 ra%tfrg sers ac ui rmesl ancl)d gg)%'{ $p?§/éN§ PROBLEM
e Yh and in or

[ 0009] I n or 6 Sor € above prob ens o-achi eve the
above obj ectpvéntapni mé ot et honl 4 Sp pHovs dmgoseaaprpzepsystentm@ rhatisead

users, the systemof the present invention includes a plurality of
train- |nforHﬁ?@o%ynﬁﬁé§Eﬁ%ﬁtuﬁ%%?c%%ﬁﬂﬁﬁh?%dt%naeﬁﬁ%nb?QaSthF%I?%yt%? cars

constituting;p.train {0.0RNage ! £8i PrbhiQE B PRrbPnaESORI BLLORaYE LN each
ot her, a ground system
service system for railroad users with improved convenience

10  when the railroad users acguire information.

MEANS FOR SOLVING PRORLEM
[0009] In order to solve the above problems, and in
ocrder to achieve the above obiect, in an information

15 providing service system for railrcad 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 te 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 communicaticn so that
information provisicn to each of the trainminformation
management devices becomes possible, an in-car server
mounted on the train and connected to each of the train-

25  information management devices, an electronic ticket that
is held by a passenger on the car, that stores ticket
information therein, and that includes a display unit and a
wireless communication function enabling wireless
communication with the in-car server, wherein by wirelessly

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

information held by the ground system based on the train



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 el ectfonic ticket that is held by a
passenger on the car, that stores ticket information therein, and that

i ncludes a display unit and a wireless comruni cation function enabling
wirel ess commimingatien he td dhehan-toari rseimiersmattierre inme g amarel esstiye80
conmuni catin ith the in-car server b sing.,the electronic_ ticket, the
passenger aCqUiTEs WHaiRr S T T Bh TE'd By WHe A5H 9P Ot T on

management evige Orsdindwruratd on held by the ground system based on the
train 4 information hel'd by the train-information managenent device, so
t hat the passenger can confirmthe acquired information by the display

unit. 55EFFLE}§}I'}¥(9: Jﬁ%ﬁﬁ\l\%l\g&éjlﬁow] According to the present invention,

appropriate information require y passengers can be provided individually
for each of [@the) passengss:siicoy ries pondigig: danta i highrposiriparmofata: train
by using train information held 10 by a train-information papagenent

devi ce. [ 0011] Fitt het hor e P U SHh P FUTTRRGOns GHEIFued TR %t el ect roni ¢

ticket or theyddeiaPasseNges sty he,Prowd degd h sarad cas by usd gg the
electronic ticket, the systemis sinplified, and the operability an
conveni encerrel b parprioved.o BRI BR DESCRI P ION OF::DRAWIMNGEmation held

10 by a train-information management device.

f00117 Furthermore, by using functicons 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

1% 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 ig a flowchart of an example of an
information providing service according Lo a second
embodiment.

EXPLANATIONS 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

5, 20 transmission path



[0012] [Fig. 1] Fig. 1 depicts an overall configuration of a service
providing systemfor railroad users according to a first enbodi nent.

20[Fig. 2] Fig. 2 is an exanple of a function incorporated in an IC ticket.
[Fig. 3] Fig. 3 is a flowhart of an exanple of an information providing
service according to the first enbodinent. 25[Fig. 4] Fig. 4 is a flowhart
of an exanple of an information providing service according to a second
enbodi nent.” EXPLANATI ONS OF LETTERS OR NUMERALS [0013] 1 car 302

trai n-informti oh nEhagement device 3, 6, 9, 16, 17, 18
transmtting/receiving device 4 in-car server 5 20 transmssion path 7 IC
ticket 8 ground SysTePHi3 §¥iFhet 15-1 to 15-n server 30 display device

13 Internet

15-1 to 1bh-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{S) FOR CARRYING OUT THE INVENTION
15 [C014] Exemplary embodiments of an information providing

service system for railroad users according to the present
invention will be explained below in detail with reference
to 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. In Fig. 1, a car 1, which i1s one of a
plurality of cars of a train that is constituted by the

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

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

informaticon and the like). In more detail, the train-



31 noncontact |G card function 32 wireless LAN function 33 | P phone
function 34 charge (deposit) function 1035 gane function 36 input function
37 portable term nal 40 display exanple BEST MODE(S) FOR CARRYI NG OQUT THE

| NVENTI ON 15[ 0014] Exenpl ary enbodi ment s %f an information providing service
system for railroad users according to the present invention will be

expl ained below in detail with reference to the acconpanyi ng draw ngs. The
present invention is not limted to the enbodi nents. 20[ 0015] First

enbodi nent . iFfgrmdt depi cisaqaneverddtvicon? i gut tcohvely ansesyeésetpeovi di ng
system for railroad users, according.to a first enbodinen%f%%n Fig. 1, a car

1, which is bRt ofPECPPEF APt §eoRTEHrS BPVE t PRI A P Phat i he¢ituted by

the 25 carsg¢ohfaShoWg. déotr @peif0f Bt bom Fanaaesenl devieealibssn@gnted on
the car 1. The traln-information managenent device 2 is nounted on each of

the cars, afpdcpeafornsfnaacyendnt aht prodEssPhgnefandaFeomnf or mation or
car 5 temperature control, breoadcasting in car, interior light
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 ig arranged in a transmission path 5
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 informatiocn heid by the train-information
25  management device 2 or information providing services based
on the car information held by the train-information
management device 2. The connection mode of the passenger
Lo the in-car serxver 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 alsc wirelessly

communicable with a portable terminal 37 with a wireless



information (train traffic information such as running 30 position of the
train, speed, car nunber, stops, and arrival tinme, nonitoring information
of various on-board devices such as a door opening/closing command, control
information and the like). In nore detail, the train- 6 information
managenent device 2 collectively nanages’the train information regarding
power running, a braking command, a door opening/closing comrand,

cal cul ati ons of occupancy of each car, air-conditioning and room

t enper at ur ecenntinObzt booateast i og h@lﬁaby antendoctbight coatcab, .

i nspection before departure fron1de6 device fault conérol and the |ike.
The train-i hP8r FAEFBRtHENSYRFRAES dE ?c@oﬁtﬁ?%%lﬁ%ﬁm?ﬁa%a h @hr '€ toffect ed

with each ophen,by antLansgi §si O Path 20 apgy PRERGL €81 HudOs£0ppeEati on
wi th each other. 8016 An in-car server 4 is connected to the train-

infornationfnanageﬁenGEU&V|te @annd@aC@ruIafPIWabfOmrhﬁé@1bY|h@¢receiving
devices 6 for in-car w ﬁéo comuni cation.is arran transmi ssion

path 5 1 connégtéaf?Bm? AT ISERY diVl%%e t?5n5n1?¥|n }rece|V|ng

devi ces 6 Cp@o%&ﬁ@h§5§byv§@6ﬁuﬁa§@@eoMﬂthea@afchhf@kﬁ&tfgnmhi@halS an
el ectronic ticket wth a wreless comunication function held by a
passenger oWltRéegarLAN, vihiahvinel @3sueaN, Fpbrdiekanples The |niE%r server

20 4 menages,cransfer, of.bbloraRt Lon, beL neen bhe.Lial pehntormtion

managenent device 2" and escri | at e y op%rating
the I C tickehe7ptotebhaectrhbnihe3Vnecar setyed AeadaraLmnpetéesmLA®b“

passen S ca cei ve_car orna ion held by the train mati o
Panagertht GaviE8 SOBENT AYBF hatt DR B ByF B G Lar brebs BASLI: Oh (b Haf
'nfOf”Htl0“cb§héc9¥ohh@ot[ﬁénzhﬂ£9£”§ét9@rnﬁn@96ﬂﬁ@tlﬁeﬂtgﬁe@ 77The
connection node of the passenger to the in-car server 4 by the IC ticket 7

i ncl udes a mBde7of peﬁf@@hfh@umﬁFe@@s@fcéhﬂuﬁ¢cht@5@1b@ hd| dkpdaimed| C 30
ticket 7, faf exg”ﬁ V‘%%Qm?lg_rﬁfogt%}m£ ﬁa_’[ cé}f’g&%‘%'do}’ﬁrtﬁecféd
r eader (so cafre oucﬂ ransm t receiving device 6 is also
W rel essly coaruni ¢abl ehwi 1h alcbétabIEnten@@@ah ATspd & @em&m@l@@s
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 TC ticket 7. The IC ticket 7 further
includes variocus functions such as a noncontact IC-card
25 fTunction 31, & wireless LAN function 22, an IP phone
function 33, a deposit {charge) function 34, a game
function 35, and an input function 36.
[0018] The noncontact IC-card function 31 enables
read/write of a card by bringing the IC ticket 7 into
30 contact with a card reader/writer at a ticket gate, and a
ticket checking cperation can be simplified as compared
with a conventional methcd in which a passenger inserts a

ticket into a device.



comuni cation function held by a conductor on the car 1. The conductor
operates the portable termnal 37 at the time of doing his job on the car
or providing various services for passengers, to acquire car information
held by the 5 train-information managenent device 2 or information
provi di ng services based on the car infofmation via a wireless LAN, which
can be used for doing his job. The information providing service can be
acquired by holding the portable termnal 37 over a card reader to perform
(so- 10 cal editouch-typelienbsetessnhepguunicattoon Sinthablyst @epheit
connection to the in-car server 4 by the ICticket 7. [O0017]A

confi gurati 6APBFIEheCf C2t PEREEL 7T TENRL pRAPHES. ot|@on9y|§e§ﬁr@§%ﬁﬁ}esgf a

function 'nEﬂgﬁogggggPLn Ehﬁu%g%%kgkﬁgnz Pe Iﬁa&k&%egna tH&'P@Eé

di spl ay device 3 or ned or exanpl e, l'1quid crystal screen W th
an | C card enthudengotieket anfaﬁhamaOMCstmcédtfhem@nngbBanglaenaln body of
cket 7. The_tic i nfor t|o inclu for

the ICt | e, )
oo i ne) JeSEVREDT DRT1 ff b6 Kat FOS o RER s BOaP T R ebneEoh PAES RaFT SRS and

destination,20¢gtatiQR ahorpBLLAR, banduthakniknieamatien. SUEh as a train
set nunber (train nane), car nunber, and reserved seat. |ID information for

speci fyi ng PLschobder madevh&unFkéoarEhatofet PA vRed| E0Fi BRERETE The | C
ticket 7 further 5PCE“gE§R ?5598§|B9“§5L898e5§?h §t§ DORCH QEécé hcbgard

function 31 a wirel es unct on 3 eposi t
(charge) funetkanbgdnsangankef uagtizon 3bhaand) aﬁunnpmbnfamctlmneSBC
[ 0018] The noncontact | C-card function 31 arablgs read/ wite of a card by

bringi i’ t hé Eipgeti dkepn7 PPNt EP8BtEEhY atEe CRGPYCLBHASFPRFFIRE at a
ticket gate,;papdid  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 like 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 cof the IC ticket 7 can use an IP phone by using
20 wireless LAN communication, and call charge and the like
can be deducted from the charged amount.
[0022] The game function 35 enables passengers to play
games. For example, by activating game software
incorporated beforehand and displaying an image of a game
2% and the like on the display device 30, the passengers can
play the game by using their free time on the train. The
game function 35 is an example of an entertainment function,
and a function of watching television and providing
electronic beooks, ring tones, quizzes, daily-life
30 information or the like can be provided.
[0023] The input function 36 provides an input unit at

the time of operating the IC ticket 7 or inputting



ti cket checking operation can be sinplified as conpared with a conventi onal
met hod in which a passenger inserts a ticket into a device. [0019]The
deposit (charge) function 34 enabl es deposit (charge) of a predeterm ned
anount of noney beforehand, so that paynent of purchase noney of a ticket
and the like at a ticket gate or an aut offati c ti cket-vendi ng machine, 5
paynment of a fare adjustnent anmount at an exit fare machine or the |ike can
be nmade by automatic deduction. An electronic noney function that can be
used for paymepimhotogpodsdaroa shepplasi deeotnputsidecoioa Statkanpyard
can he added by using the deposit (charge) function 34, The 1C 10 ticket 7
can be repeé?ééF?eﬁng By taBpBsPETRY ?E%&F@?ﬁg?? thpodoFPTRE AeFéressCLAN

function 32 neakijzes whrelessLAN coppypLeakiyon; bet wegn the LC ticket 7 and
the train-informati on managenent device 2. Therefore, an interface for

wirel ess LANcmonmunatabnofipnahiant band hpdal ecaddcecthe ¢6nl ikelare a

i ncorporated.in.the 1C ticket 7. An .sting, wWreless._co nicati on, system
ot her tﬁgn glﬁp}gVegglEANacgﬁrB%eﬁFsﬁﬁhs%Hnggl?Ré ﬁprgﬁe§5888nﬁﬁHF£éP%0n
system [0023}] ThegutPrphengchungli ene33iks, aakunelionsbyawhbgh users of the

I C ticket 7 can use an | P phone by using 20 wireless LAN conmmunication, and
cal | chargefandtines| fre eanipéiaedaerddctpantt hePchbffedsSafbubearfio022] The

game function 33 e @Qh%ﬁaE%aﬁgngsﬁékge RLay.gap §gngagug%ﬁankewiPM a

activating gane software i ncorporated beforehan I splaying an i mage of
a gane and thenbkekefopathendespkagedevheeid, thd passéddens can play the
gane by, sinﬁftheir free time on_the train, The ganme function 35 is an

exanpl e of ARTBAPEFLEPNRENECPOREFFBH, CAA4 S  function of watching tel evision
and providingpoekectronhe baeks, i hiNGqakengstrgHkAZeS i ndakbyel i 8430

information or the |ike can be provided. [0023] The input function 36
provi des andefipae dnkbaat renéiepmeiofosparachngornenicatiiekerivhokhe
I nputting ground side. The transmitting/receiving device 3 is
sequentially 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 portable terminal 37 via a
wireless LAN. The transmitting/receiving device 3 can be
provided in each car and connected to 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.
CC261 A ground system 8 held by a railroad company to
25  manage traffic control of trains, operation commands and
the like, and formed of a ground infrastructure including
networks, servers and the like is estabklished on the ground
side. A transmitting/receiving device 9 on the ground side
is provided in the ground system 8, to transfer information
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 1s connected to the exiternal 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 |IP phone function, an input
function and the like, as well as variodd functions for assisting
conductor's job such as on board ticket exam nations, ticket sales, fare
adj ustment with a change of passenger's destination, and providing 10
information[obzeonnechipputading. of 00251 Theagatel hnctedesra 15~1 to
transmtting/receiving device 3 that realizes inforpat N conmmuni cati on

i
with the groontl &F8eCOTRECEPANSH HhE ngFreedi 9V Rgeleli cet3258 SefUehtial Iy

connect ed t Q@ Lthe,ttai0- L BE QL FRL L O0: "BHAYSIEN! 318y de¥t6Ecds IherbBpERke
server 4, and the transmtting/receiving devices 6, and then it is

connect ed t vot hequ&stckeom7randrehe poetrabfechenwi pabsd8799ia, aawir el ess

LAN. Thgjtragsgi&tinglgecei %gg degiggtgrgg@ Qg 9r9vigeg i ggc@ %araand
connect ed t o tha“trarh:i #foF i R 2 nanagenenf devi ce"2 nount éd" bn*each

car, or it gapvbe provided eRkyrvA:-adospechfiercar and soonesied mosthe
train-information managenent device 2 provided in each car via a
transm ssi oAPPFABI LpDO26PALGr HURArEYEt et 8P hEFAPBYSA Fai #rdad-tofpakhylt o 25

manage traff] t 0 ai eratipp.corgrnds. and: the. Like, ;. apd
formed of azéggggg ?g%?aété%g%gﬁgegﬁcfud%ngenetmorgs? se%vgrg %nd %ﬁe i ke
i s establishedoonathengsoundasi dews A éndnsneétirag/ fecepvongddeyi ce 9 on the

ground sjde i,;s provided in the ound syst 8, to, transfer info tion 30
W th tHe tr aRERTEEPREFFEcor sPRETHEUT celd, “aRt Chopetphe Sotver=elTBealn
transm ttinghrecgi Mi NgadeviCceoRPrad1t salNopbderibY temngsssi al comunication
or satellite communi cation. The ground system 8 is connected to the

external | ntBPABl 13. Theoofoonrd] Avplarabi iy epneeredxhapbestaypssefvers

15-1 to 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 railrcad 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 is provided at the station
B and a transmitting/receiving device 16 is provided at the
station C. The transmitting/receiving devices 16 and 17
can wirelessly communicate with the IC ticket 7 held by
raillroad users via a wireless LAN in a station yard or cn a
25  platform. The connection moede between the IC ticket 7 and
the transmitting/receiving device at a staticen includes a
mode for performing (so-called touch-type) wireless
communication by holding the IC ticket 7, for example, with
a noncontact IC card function held by a railrcad user over
30  a card reader.
[0029] An operation of the present embodiment is
explained next. In the present embcediment, when passengers,

conductors, other railroad users, and the railroad 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 responsel to a route search request froma
passenger, a server for providing real-tinme information such as news, and a
server for providing 10 advertisenment information, in addition to a server
related to trg not kathieecontokedndnopenation conmandsicl 0928kThe ground
system 8 is connected to systens of respective stations via a network. In
Fig. 1, forPEXafpl-8, t@?@%@ﬁ% of §#5P|6n§lA91BSSaﬁam@PHFéaFé§BeéPP9§F9nr

connected 15.40 59§r9§9999e8y§%89h§tlgur&Qe&ndévﬁaaa$mytgkegéa@aekxkn9

device 18 is provided at the station A so that wreless comunication with
the IC tickeech héldhbypaasbngadsusersespoadsnatLon yardesrmphea pl atform

b f d el e
e P B, PRt atREr 15 Pl aPbPuiatan Phe L lep B ol Geae

tranS”ittlngyrﬁﬁél%k@gndﬁﬁféﬂmiﬁlbﬁ peaMbdednat gkhecstati omnE: The £
transmtting/receiving devices 16 and 17 can wirelessly communi cate with

the | C tickéramrhel dibyorapkieadmasegsdvipd a8 WergkresefLANe proangt ati on
yard or on %ygk@ET%FWh gB% gonpecti,on. mode pet ?“1E?8rh§iﬂpﬁk§5 7 and the

transmttingfreceiving device at a“station |nc or “performng
(so- called Bemohibypd)wmmheb6351ndammat¢ahlba]bybbokdengrhhe -1 C ticket 7,
for exa th a_ noncontact |IC card fuactlgn held by a railroad user

over céP OFBa4&PT ['OB28FRR"bpEFEtTEn of t ﬁéeBVegéﬁylgﬁBSd?ﬁent is

eXplalned nextanbBqt BE Rk esentremiodiaBNt, ruhep;RasseByessnconductors,
other railroad users, and the railroad conpany try to acquire required

i nf or mat i on [¥P@0he |8 tbekefiv orapprtablfe ther AnAakm3Tiwnt hravidiebess
connunlcatlgn functi,on st agpgoerlate information i s i d|V|du llé

provi ded for “&ach®of °t REF pﬁ%géngersogorrégpgn |ﬁ§eﬁgntf8? 89&W§
case that information provision based on car infermation

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

20 simultaneously with informaltion 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 B8 will be explained in a second embodiment.

25 [0031] A case that a passenger receives provision of
real—-time information relating to boarding and destination
stations on a car is explained first. When the passenger
purchases a ticket by using the IC ticket 7 before boarding,
the ticketr information is stored in the IC ticket 7. The

30 ticket infermation includes names of the boarding station
and the destination station, for example.

(00327 When the passenger 1s on a train and turns on a

power switch of the IC ticket 7 on the car 1, the IC ticket



5 running position of a train by using car information held by the
train-informati on managenent device 2. That is, for exanple, information
managed by a server of the ground system8 is not directly provided, but
information is associated with car information held by the train- 10

i nformati on managenent device 2, thereby“%roviding an advanced service nore
suitabl e for passenger's needs. [0030] A specific exanple of the information
provi ding service is explained below. In the present enbodi nent, a case

t hat infornit kaa pheviskasmbasedggrecatvinformatcenslsthelkd by the
train-infornation nanagenent device 2 iségerforned unidirectionally from

) . y
the ground SYBFEMI82E6CR hBPIEPCON EReUFEND| ekEE P16 Sof-Ane2por FaBKET

termnal 37;:i3.expkabpefe1A s3senthat: LALeremyi on praviglencis-perhar med
hi-directionally froma car t0 the ground system 8, 20 sinultaneously with

i nf or mati ontpeévi-shdonrirbarthaagrgandnsygdesncs, 2such that inf-orrexampke,
.infor ion in by a.,conductor .fromhis rtabl.e term nal or . other

J acosof ol | REherdaraRePeCh ok chrBR R a PRl ERREEF on NI BhEYNE heSgr ound
system 8 wi kk-rbagexphai aedekn,aszsecond gabedhaent s35E0034] Aheasezthat a

passenger receives provision of real-tine information relating to boarding
and destinafféfi §hat fbnsi6Kea darhi §hexplarhedst FrEE. YARERTY hehpasbenger

purchases acbLakel cDynsLas,Lie; heokhakebn/ Deliope bAArdlRg, LBekIgket
information is stored rn the ICticket 7. The 30 ticket information
i ncl udes namesdefr thetheatdirng-statrontand theadestnhaticoncst at bgn, for
exanpl e [OOSZ%XMen t he Bassen%er is on a train and turnﬁ on a power swtch
of the 1€ t FERELS7SoROFRENEGR 100 RE2I €781 ERePT1557RAd It he |
transm ttingbnesei vi ngudevi;cenb1$t arheCOMEYAL¢aArLORathBheRahweeRHEI N a
wirel ess LAN, and ticket information held by the IC ticket 7 is transmtted
to the trai Aeivaker Aatrensmahagénent igéetcengoviratihe Rpdcaelseederar
information to the ground system 8 wvia the
transmitting/receiving devices 3 and 9. The related car
15 information is information held by the train-information
management device 2, and includes a running position of the
train at the time, the present time or the like.
(0034) These pileces of information transmitted from the
train-information management device Z 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
the ground system 8, ticket information, and car
information held by the train-information management device
Z. At this time, most appropriate information is selected
according to individual ticket information of each
30  passenger. The extracted real-time information is
fransmitted to the IC fTicket 7 held by ithe passenger
sequentially via the transmitting/receiving device 9, the

transmitting/receiving device 2, the train-information



5 4. Alternatively, a wreless card reader (not shown) is arranged on a
seat, and the passenger seated on the seat sets the ICticket 7 in the
wirel ess card reader, thereby transmtting ticket information read by the
wireless card reader to the train-informati on nanagenent device 2 by 10
wirel ess communication via the in-car server 4. [0033]Subsequently, the
train-informati on managenent device 2 transmts the ticket information and
related car information to the ground system 8 via the

transm tti nghhe¢ewnngddevicees, 3aandtle Theckel atedeegan . 15Thaf eegation is
information held by the train-information managenent device 2, and incl udes
a runni ng p&<iei dRTEFMEREOPr APndatPEA¥CEi B, thRedpradant Ui ke 38r ofhéhEi ke.
[ 0034] These pi eGegcof 71 NLaLMRHLAN:hEARSALEREE. EaR LBELL LRI Bebnfopmati on
managenment devi ce 516"t he ground system 2078 are transmtted to a

predet er m negpsepvesteanyfonmadfichhe Sepverslitbitet onibrnitprovicded in the

round system 8, and the predeterm ned server extracts real-ti
T o ot s on e iEEng et ¢ RS SrEr Syt SH6h BPaE A aEY: PRLLIBH %t i ons (for

exanpl e, arfivalnbikien bhangbelnhkRf QRMBLkaNi cAndn2agagel dant oi nformati on)
togethor with information stored in the ground system 8, ticket
i nf or mat i onnaadicae li ahdemapitéanhel d by the train-informati on managenment

device 2. At i.s ting, p ri.ate | ti.on,.i - .accordi ng
to'I ndi vi dud CEPdket TRt BTG Eon B Coach 50" Doebenger ToTRa SerFLiPad
real -time i pkeniatingn skesvtcansmhttred ikoetkbe sl Getli eketxZmbekdibywhheh

passengeé sequentially via the transmtting/receiving device 9, the

transm t¥i nglr EO8idh fd cdevi 6828 nehé OPParR®i APGr MEHPSA 13 fanagefrdnbe
device 2, apdgthe E%h%@rf%%L%?[%fpﬂgﬁ%nb%§|Ebb%@d‘BBOEW§E%@9vbé digpl ayed

on the display unit 30 of the i cket °7, and thus the passenger can
acqui re requiregedeappropsi at eoirmtotnatisemvetheepdal - Fiige Bnfermati on can

flowchart of an example of the information providing
service according to the present embodiment, in which in-

15 car ticket examinations are not regquired and it can be
easily found out by a passenger seated on a reserved seat
whether it is 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).
[G0O37] The passenger is then seated on a seat and
transmits ticket information held by the IC ticket 7 to the

25 train-information management device 2 {Step 52). The
transmission method of ticket information to the train-
information management device 2 includes, for example, a
method in which the passenger brings the IC ticket 7 into
contact 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 sealt information held by the
touching machine via the touching machine, or a method in

which the IC ticket 7 reads seat information from a



5 include news information 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 séated 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 nment, in which
in- 15 car tbckatnegxaptRahkonsdakera0bskequiredsandsi theanehe easicly found
out by a passenger seated on a reserved seat whether it is a correct
reserved seaffOFp0O36 R REEH, task8hohATPROET §O13PYt HELPECcReV 1 FRE6FFRLPIN such
as "boardi ng,,apd;destination stations”, "train set 20 number (train name)”,
"car number"®, and "Seat nunber” is stored in the IC ticket 7 at the time of
ticket purchasés(St epTBe) L0087 therpassengernigemheh deated dntheseat and
transmts ticke_,infornatiﬁn helg gx the,Lth%cke% 7 tg.the Zg i
train-infor FECi-OnCRafggErBhEPH8VPEEYS 'St e *B5) P TRE™EF ARBNT8Si 6A et hod of
ticket inforeabi @atkhonkhe bLiaknei Ri-er AR hoBrRERAgENRAhageNEEe deiRekudes,
for exanple, a nethod in which the passenger brings the ICticket 7 into
contact witHS&epobéhi ngFrachkpBPL Aot 15hdinyeprovPdeBYoRNERE1BO §B&t to
wirelessly tr nt t Leket | an e 1 C i 7.and the
seat i nfof MR el Gy Re t SIGHN G Saon AT BoP e PotaRr ahdschine, | or
a net hod i nawhbehdt he b€ tkeketl dnr eadssseat winhormapeon fromha 19
touchi ng machine and wirelessly transmts the read seat information and
ticket f%foFHﬁPﬂBﬁ BY=usi-AG 2 wHP&l 8$€XPAN function. [0038] The

train-informaphon managerentdevhcged LRBRher the ticket information

and the car held data are consistent with each cther (Step
543, and when the information and the data are consistent
with each other, the train~information management device 2

15 displays "OK" via a display lamp of the seat {(Step S$S5), for
example. When the infcormation and the data are not
consistent with sach other, the train-information
management device 2 displays "NG" (Step 856).
[0040] In this way, a passenger seated on a reserved

20  seat can easily kncow whether it is a correct seat, and when
the passenger 1is correctly seated on a reserved seat,
because the information is stored in the train-information
management device 2, any tickel examination is not required.

Accordingly, a conductor does not need to confirm tickets

25 for each seat, and does nolt need to wake up a passenger
asleep on a seat to examine his Licketb.
[0041) As another specific example of the information

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

30  destination station information from ticket information
held by the IC ticket 7, and reads advertisement
information around the bhoarding and destination stations

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



verifies consistency between ticket information and car held data held by
the trai n-informati on managenent device 2 (Step S3). For exanple, it is
verified by checking the ticket information whether the corresponding
passenger is allowed to be seated on the seat with respect to the 10
running position of the train. [0039]1t 1 determi ned whether the ticket
information and the car held data are consistent with each other (Step 54),
and when the informati on and the data are consistent with each other, the
trai n-i nf or pat i oA Papagenead ﬂlevime @rd@cﬂii§pﬂ;t&¥rﬁ 4 ¢ wvianamttsphay | anp
of the seat (Step 55), for exaQ§ When_the information and the data are
not conS|stéﬁfoﬁm%ﬁl%%c%oo¥%%r tHeCk®ai he | P o Wk | 0A° nRRAGERERETERYI ce 2

di spl ays "N ) 40} ) P Nger,seat on
reserved 20gégg§%%gﬁ§§a%?£ogiﬁ%m1mh§¥%%?@%tt$% gf%%r?%c% sea?g an%ﬁahen t he

passenger |sdcertesemgnseamﬁmkmwmzpmes@mv@@,sé@l ehacalse theormébiomtion
is stored in the train- |nfor n nanagenent devi ¢ ticket

2
exani natd on"'$CRot 5 r by r 2% ?d?%g br%b%du%?g?r%%ggg Rot"need to

confirmtickehstR9 f%eeﬁé?heS@@ige@ﬂdgdﬂﬁﬁlf‘@éd needrt p wakevepra passenger
asleep on a seat to exam ne his ticket. [0041] As another specific exanple

of the infornaersatppovi ding service, there is a node that the train-

i nformati on; enen eA r b ?P% t ation
infornation ??gg?ticke?ggx%%rha |€ﬁ9ﬁelgﬁﬁg%ﬂ%L ﬁ ggéﬁéﬂéaﬁgg}éédi
advertiseneansbné@ﬁﬂﬁbl@naafeu@ﬂdiheobbagdlngeanddﬁesimﬁatm@nlsnatlons from

an advertisenent server ne of the servers 0 15-n£%prOV|ded

5-1, 15t
in the]d}ouﬁ6“§9§W%ﬁ¥8d?81??a sRPE PREVE ?o?ﬁh?%%ﬁ o't he™Per iy SO

that the adys%kﬁggﬁ% !aefeﬁ@%ugﬂlﬁ@n be: di sp! @Yeﬁih@nt’éﬁﬁndhﬁm ay unit 30.
The advertisenent information can ?or exanpl e, information
addition tc the lnterlor Lemperature for passengers holding

Lthe XIC ticket 7.
[C043]) A specific example of the information providing

15 service for railrcad 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/receiving 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 stered and managed therein.
The train information server is one of the servers 15-1 to
15-n, and manages the car information transmitted from

25 respective trains on the route for each train.
[0044] A railroad user having purchased a tickel 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 IC ticket 7 in a station vyard or on a

30 platform to obtain car infermaticn 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



5 which is only available on the train, information on limted tinme sale
targeting railroad users, or event information. [0042] Because the

trai n-i nformati on managenent device 2 also controls air-conditioning, the
train-informati on 10 managenent device 2 can provide outside air
tenperature information at the running pPdsition of the train in addition to
the interior tenperature for passengers holding the I1C ticket V. [0043]A
specific exanple of the information providing 15 service for railroad users

who hol d thenkerhhekeh debed sbahbebedatd ehcOfraupbatiorami s expbabped
next. Car information held by the train-information managenent device 2

mount ed on vh&edaps1LiE ePENSRAT FREHOPOPERECgRolNE SysteAk8L vi aaRfethe
trans”‘tt'n@&%ﬁgﬁﬁ¥59889§%&8?%iggaﬁgvgcet9§?th?%ezgr%ﬁﬁhiﬁﬁéthEQBHBt'On In
nnect e e to

ot her cars co € car 1, "and s transferre aftran
i nf or mat i onsser¥er haohngctedel oetihehgr olodesyshéorBat bchecsth ovledaand

managed therein. The train information server is,one of the servers 15-1 to

15-n, and mafdges PRe AP TRESPRaPT oh Er AR& Mt VBYCPr bRF2BAF 8EPEREI V& trains

on the route.fgr 6achoLLal RaskQOAA] Ankalhtoadrysak s haxi B pHEChased a
ticket by using the ICticket 7 froma ticket-vending machi ne can access

the train i nhochmthonpsersvenebyiasingba wirebess epN fhactionfof the I C

ticket 7 in,a_.station yard or_on_a.30 platfporm Ln_car, information of
the user 5 ¢ PAPHTBET PLC ok APngr JEir FORARBILE. WRER Br APFF osa eleP i n
yard of a stati encRepurghas@staochi.cket, ticket information held by the IC

ticket 7 is transmtted to a train 16 information server connected to the

ground 5Yst éRP8¢ hr oughsiPFéfésseEARPEBnfiini-B&t FBACHBE R PREVIE BEcket 7
and the transoltLLngereel uhngodeykog, 18on e bhaifchal anamblon server

havi ng received the ticket rmati on can obtain real -tinme 1 nformation
of the trai rxphid¢hetihebpassenger Fiig.t 8, be dnsbbaydebaspdcoAlt hé car

information_ of the train which the ssenger is to be op board and the
traffic inf GPRAETOR SlcH™8Y €F APnCPIREE abl 8 PRE BYHit PBn "Baled BAvt he
ticket infoppati an. :30E8048] Anspgckhiergxanpkanet: .t henknhiespaLi;on providing
15 contents can be displayed in a selected language other than
Japanese, thereby enabling to provide a barrier-free
service to forelgners who cannol read Japanese.
[0046] According to the present embodiment, by using
information held by the train-information management device
20 72, advanced traffic infeormation, which cannot be used by
conventional technigues, can be used, so that appropriate
informaticn regquired by passengers can be provided
according to the running positicon of the train, and
individual services can be provided for each passenger.
25 LO047] Passengers can obltaln various services by using
the IC ticket 7, by utilizing various functions included in
the IC ticket 7. On the other hand, conventionally, an ID
card or the like is required in addition to an in-car
terminal or a portable terminal according to service
3G  contents. Therefore, according to the present embodiment,
the system ig simplified and the operability and
convenience are improved. Furthermore, in a mede 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 servilde to foreigners who cannot read
Japanese. [0046] According to the present enbodi nent, by using information
hel d by the train-information managenent device 20 2, advanced traffic

i nformati ontewhichlcannol ihe-usedaby ponventeopakhtechnhgquesitcan bhe used,
so that appropriate information required by passengers can be provided
accor di ng tBeﬁﬁem?MnHPEgb%oéP%?oﬁoofe?%év?rEﬁﬁ,S%ﬁHlFﬁﬁiviﬁﬁﬁﬁvgéerEes can
be provi dedcfar peach:, pagasnlehen sl P94ILRaasENGRL § £80q0PLaLY) YALKOUS .
services by using the TC ticket 7, by utifizing various functions I ncluded
in the | Ctitckeet77 Ondihedoahéy, hand, theaventhopabbygmandeDioar deconrt he
like is requi in addition to an_in-car_termpa r, a_portable . termnal
accor di ny tgbégg&ice 9 EﬁﬁP%n?sz%ﬁg?é?o?ggw EgotagﬂgdPg FAe“BFesBit @
enbodi nent, rkhewsystembhsysi ARLERT €d and hhgepperabhhibtycandneonygpi ence
are inproved. Furthernore, in a node using an in-car termnal arranged in a
car, the nufBbeélréf: avai-lapl et a7reedhfnalsneshpifh PEd2 AABSPAYSENgERS who
cannot sit gr t b t ecel ser Vi : , In
Tho pr esent orpagr conp pleba kot Eal Srhees Faokara i he e PRRERESE

i ndi vi dual | yerandat h@8, sachlpeebl easwdoknot otowsed 5h0048%:Byocnsi ng a
mﬁrelegf network hel d and nana%ed bx a_railway cogﬁan , Which is not a
gener al* bubPFRVE-FABY(FBRCExARDF8IEYt i RBEHFPY RBBPI e BhbReRELESLS a
passenger) £grcWsihel essueanpup,caki oneMbact RErbEnhtckat 14aREgLhesportable
termnal 37, a closed network or closed information 10 prOV|%lng space is
formed, thepebgidnabl Fnyg esasnsareaassafietand seclr éhadt porkonii hout
information.| eakage.to outside. For e le, a situation such that personal
|t or mat 1 on 2EBF BACHRS, R Tt rekbbe TR oRr g lhy WrhrRd BUreytBSkabe

avoi ded. party can be avoided.

15 [(0G49] 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 vard is performed.

F0050) Railroad companies can provide services on the
cost front to passengers by offering free or low
communication fee when they perform communication by using

the I1C ticket 7.

[ae
f

(0051 Pieces of information specific to sach frain and
route can be provided, and thus the service range to
passengers is broadened.

[0052] When a train crew such as a conductor and a
driver inputs his own ID 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
rail road conpany, such that information provision only 20 available in a
station yard is performed. [0050]Railrodd conpani es can provide services on
the cost front to passengers by offering free or | ow communi cati on fee when
t hey perform communication by using the I1C ticket 7. 05[0051] Pi eces of

i nformati onagpegi bheehoigachihEabn and ieubenganche phovhdedn Badukhys the
service range to passengers is broadened. [0052]Wen a train crew such as a
conduct or aré andpirweripPRples WPEkORA POIEoMEREIPBEEADPE fBEnihAkE- 37 Rel d

30 by the crew, &angfep%hgns‘:gfcmkegmg?igﬁa@gm g;%egsge EBE vusines

trai n-i nf or mati on nanagenent “devi ce or exanp via a wireless EAN, and
further to theageround sydteorBitggethermantbenanti nforaniroadsuch as a
position of a running train 18 and a reception tinme of the information,

whi ch cah b&“UEE8+&S i nformati on for working hour management or the |ike.

I'n this manpepgathe Ca&rhaﬁeryﬁkbgmaegsnb§;@§§giﬁgrs@yﬁﬁe@§sug§ﬂ@ggﬂent and
wor ki ng hour managenment of railroad conpani es. [0053] Various information
provi di ng seresces asbndinhetpreseht enbodirenctian bbaprbiidedasvrhes than

the exanple x%&ghgiﬁegb%bgye'*E?regéﬁgﬁge’wﬂ?gnaacggrtgggﬂ?geogr acci dent
has occurred;“trouble PRY 5f mat on®dF "acel den
accident has occurred, trouble infeormation or accident
10 infermation can be provided to passengers from the train-
information management device 2 via the IC ticket 7. For
example, by providing occupancy information for each car to
passengers from the train-information management device 2
via the 1C ticket 7, the passengers can move to a car with
15  lower occupancy to spend a comfortable time on the car.
{00547 Second embodiment.

In the first embodiment, there has been explained a
case that infeormation based on car information held by the
train-information managemant 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-directicnal

information provision 1s explained.

10055) 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 melthod of

reserved seats, 1in a case when there is a vacant seat in
reserved seats in a train and there is a passenger who
wishes to purchase the reserved seat on the train.

30 {00567 As shown in Fig. 4, as well as Fig. 1, when there
is a vacant seat 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 S11).



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 confdﬁ%able time on the car. [0054]
Second enbodi nent . In the first enbodi nent, there has been expl ai ned
a case that information based on car information held by the

train-informabkon manggesentidextcenBoksapioni dedr2@ uni dheesbi-emally,
mainly fromthe ground system8 to a holder of the ICticket 7 or the
portabl e teﬁﬁﬁﬁapaé737lh ‘Bogedond enBodrRBAP2 ChoRa8E2 BT OPBT f of A agn

bi - d'reCt'Ogék hﬂRBE?ﬁth9$ HrQXhé¥°“ ‘Ea?xﬂbﬁb89d { 0050] Kl G o fo §

fl omchart of an exanple o he i nf of mat'r on provi di ng service accor d |ng to
t he presentteebadkﬂvnus Ehgn drexphatnsdahoefhecteatnsahésrmethod of

reserved_ seats, in a case. when there aﬁ ﬁ vacant seat in reserved seats in
a train and"PREPEMFEL BELSEBNGerl SHAB Wiéhes to purchase the reserved seat

on the traingo3Qh0056}As shewAchA Fh¥s 4cr88nWBhbhif$oll Unrdrndhen,thene is
a vacant seat in a car, a conductor sells a ticket by using the portable

term nal 37thel diby) th@ldohauéb@rtrﬁlnespéﬂgéat@oa regaesrcof depassefger

(Step S11). ko [00ST) Sal esclickeh LOLOTTRL! g storadyl n. Lhe. poriabl e

term nal boardri ron“sta Fain-set “AunBér (train
nane) ", "ca@r@uﬁbeeystémeatonuabeé i1anfmtheakiike)stept benytransnthted to
the train-information 5 managenent device 2 (Step S12). [0058] The car held
dat a (H’%l n ﬁa@vtﬁowrﬁﬁﬁﬁﬁag%ﬁ gRgwork held by a rallway company is

used for wireless communication between the
transmitting/receiving device 3 of the car 1 and the
transmitting/receiving device 9 of the ground system 8,
thereby reducing the running cost of communication to zero.
15 {0058] Next, management contents of a seat reservation
server {any one of the servers 15-1 to 15-n) connected to
the ground system 8, which manage seat reservation
infermation, are rewritten based on data transmitted from
the train-information 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 conventional methods, because information of
25 seats sold by a conductor on a car is not reflected on the
ground system 8, the vacant seat cannot be sold efficiently
due to occurrence of double bookings or the like. Further,
only by transmitting ground sales data to the train, unused
vacani seais are wasted. According to the present
30 embodiment, by transmitting sales information on the train
Lo the ground system 8 via the train-information management

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



the like) held by the train-information managenent device 2 and the sales
ticket information are transmtted to the ground system8 on a real-tine
basis (Step S13). At this 10 tine, a wireless data network held by a
railway company is used for wrel ess conmuni cati on between the
transmtting/receiving device 3 of the ¢t 1 and the transnitting/receiving
device 9 of the ground system 8, thereby reducing the running cost of
comuni cation to zero. 15[ 0059] Next, managenent contents of a seat

reservati onwsenvene(8nyecongoot bhetseryessndSsistemld; nynaopneet-edvto the
ground system 8, which nanage seat reservation information, are rewitten
based on dafdlEFafisnitEegverontihe 7RI RA¢i APBLiatfon nmanagenent device 2
(Step 814).IﬁhgnggALsApEiiﬁﬁgﬁﬁgggting information of a sold seat to a
ticket sales systemon the ground via the train-information nmanagenent
device 2, "advaadl rendhni pgeseat intenmabnon® vanfbé ascent anfiedmaf@060] I n
conventhgnal met hods, because in_ornﬁtion oﬁ 25 seats sold.?¥ a conduct or
on a car’isPhot*FeFPetfed of PRE-GFobRE SPSLERFE, “PRESvaLaAL 888t cannot be
sol d efficiebhb¥ngue Lo eseulrenace of double bookings or the |ike. Further,
only by transmtting ground sales data to the train, unused vacant seats
are wasted. According to the present 30 enbodinent, by transmtting sal es
information on the train to the ground system 8 via the train-information
managenent device 2, the sales node on the train can be associated 20 with
the sal es node of the ground system 8, and effective sales of reserved
seats can be realized. | NDUSTRI AL APPLI CABI LI TY [0061] The present invention
is useful as an information 5 providing service systemfor railroad users,
rail road conpani es or the |ike.



21 CLAIMS 1. An information providing service systemfor railroad users, the
systemconprising: a plurality of train-informtion nanagenent devices 5
nount ed on each of a plurality of cars constituting a train, to nanage
train information in association with each other; a ground system
connected to each of the train-informti‘on managenent devices via
train-to-ground w rel ess communi cation so that information provision to
each of the 10 train-information managenent devi ces becones possi bl e;

an in-car server nmounted on the trai n@pgmMonnected to each of the

trai n-informati on managenent devices, an electronic ticket that is
hel d by a passen§&r iBACTRet &P, PEPHEE4NYI EREYIFAT OY HheR oho¥ her &l hoadnd

i ncl udes a $§e95§p£ﬁ¥ gg%%ﬁﬁ?ﬁgﬁPy@gghs§s comuni cation function enabling

Wi rel ess conmuni cati on n-car “server, wherein by wirel essly
comuni cati ng W thptheaiihtgavfseryén-byfosnagithenehegtment cdévckes, the
passenger acguire train 'n%grnat'on el d b¥ the train-information

managenmeht B8YPEE28"oPFRf BF At PORTASEEY b§1t FB* §r Ganat Syt Lh¥ baska2 &h- t he

train inforpat haRahel d-Bynt herbtako: baf onmatkan: pRNagenent dev) C8y 8P, t hat
t he passenger can confirmthe acquired information by the display unit_ 25

2, The inproviding sepvidessgseentponeerhptir badeaskrsfatbordiragnto claim i,
r?g{ﬁ[?n}gfﬁggﬁgﬁgg%énr%SEEXS%eRE°¥E§E8Qs°Bi£“£959§5£89g£5893tQ§re1ess
communication so that information provision to each of the
10 train-information management devices becomes possible;
an in-car server mounted on the train and connected to
each of the train-information management devices,
an electronic ticket that is held by a passenger on
the car, stores ticket information therein, and includes a
15 display unit and a wireless communication function enabling
wireless communication with the in-car server, wherein
by wirelessly communicating with the in-car server by
using the electronic ticket, the passenger acquires train
information held by the train-information management device
20 or information held by the ground system based on the train
information held by the train-information management device,
so that the passenger can confirm the acguired information

by the display unit.

25 2. The information providing service system for railroad
users according to claim 1, wherein the passenger receives
provision of information from the train-information
management device or the ground system based on ticket
information stored in the electronic ticket and train

30 information held by the train-information management device.

3. The information providing service system for railroad

users according to c¢laim 1 or 2, wherein the elesctronic



managenment device or the ground system based on ticket information stored
in the electronic ticket and train 30 information held by the

trai n-i nformati on managenent device. 3. The information providing service
system for railroad users according to claiml1l or 2, wherein the electronic
22 ticket is an IC card. 4.The informatiwh providing service systemfor

rail road users according to any one of clains 1 to 3, wherein the
electronic ticket further includes at |east one function of a noncontact
read/ wite tungkicons an FP phene function, a deposit function, an

el ectroni c noney function, an information input function, and a gane
function. 10 5. The information providing service systemfor railroad users

according tq any..pne. Lo, 1 4, .wherein:tLc Lnf i red in
t he electrogfc tﬁgge%ggﬁgkﬁggéns %?V%géﬁgvggkgﬁgkngg%ﬁgﬁig%?a&hggrﬁhg
passenger peskesnscwbrdbagsteoanynveat bonclbinkst h tbhe3traharenfhormati on

managenent devi ce bgﬁusin% the electronic¢c ticket after seated on a seat,

the ticket PAfGFREPIENTIEE EFansiPEEd D6 PAESt Rai n®PAF oPREL FBRCHARRgEMeNt

devi ce, a“datH%nkBﬁ%th”Q@éHF&EQBe”@Hﬁ@@ﬂEHE_QﬁVkﬁe M8LEf B8 -2Q,60N8i st ency
between train information held by the traln-lnforna?lon managenent device

itself and thecsitkéunchfonmatnonleotdenernitneewhéthekivthe passenger is
o o LR DR B TAR S, RO SRy Ton result e
10 5. The information providing service system for railroad
users according to any one of claims 1 to 4, wherein
ticket information stored in the electronic ticket
includes seat reservation information,
when the passenger performs wireless communication
15  with the train-information management device by using the
electronic ticket after seated on a seat, the ticket
information is transmitted to the train-information
management device, and
the train-information management device verifies
20  consistency between train information held by the train-
information management device itself and the ticket
information to determine whether the passenger is seated on
a correct reserved seal, and transmits a determination
result to the electronic tickelt te inform the passenger of

25 the result.

6. The information providing service system for railroad
users according to any one of claims 1 to 5, further
comprising a mobile ferminal that is held by a conductor
30 who is on the car and includes an inpult unit, a display
unit, and a wireless communication function enabling
wireless communicaticn with the in-car server, wherein

by wirelessly communicating with the in-car server by



6. The i nformati on providing service systemfor railroad users according to
any one of clains 1 to 5, further conprising a nobile termnal that is held
by a conductor 30 who is on the car and includes an input unit, a display
unit, and a wireless comrunication function enabling wreless conmunication
with the in-car server, wherein by mjreﬁﬁ%sly comuni cating with the in-car
server by 23 using the nobile termnal, the conductor acquires train
information held by the train-informati on nanagenment device or information
hel d by theugtayndhsysbem basednonat hetheacontntoopaktcgnihekdthyitihe

trai n-information managenent device, so that the conductor can confirmthe

acquired i nfBERBPRBACBNNERE BY shlay L HAT R ORI PRBEFOBT| BAPRPATAAE. de¥1icThe

i nformation,provicdiNg: S6LVHERqSYS BALT Qohiahl E98HeHSBL88CEAr d}R0-1 9 gl ai m
6, wherein 10in a case that a cohductorf sells a reservation ticket on a

train, imienmahéovohdlcdt by skkl srainesefvanbbacti nketabyensi dgvthe,
mobi l e term nal, sales ticket information.stored in the bil.e termnal is
(P onsm (T oaebartab ERE: hofARGrhE: Pom 1o hanhobRent Cavored ShtSarFhrale
communi cati en iRet Resgaky aAdet bentheanspilbedetaithe. ground systemvia the

trai n-toground w rel ess comruni cation, together with train information held
by the train-information managenent device, and 20t he ground system

oo sy vedt BB P ek O SOTBCLODATELC,BELADE, Qrupd. st o bessd on

users according to claim 6, wherein

10 in a case that a conductor sells a reservation ticket
on a train,

when the conductor sells a reservation ticket by using

the mobile terminal, sales ticket information stored in the
mobile terminal is transmitted to the train-information

15 management device via wireless communicaticon in the car,
and then transmitted to the ground system via the train-to-
ground wireless communication, together with train
infermation held by the train-information management device,
and

20 the ground system rewrites seat reservation

information held by the ground system based on the received

sales ticket information and the train information.

8. The information providing service system for railroad

25 users according to any one of claims 1 teo 7, wherein the
ground system is connected to a station system via a
network, and a passenger in a station yard or on a train at
a platform of a station connects to the station system via
a wireless comnunication function included in the

30 electronic ticket by using the electronic ticket, to
acguire information based on ticket information stored in
the electronic ticket and train information held by the

train-information management device mounted cn a train



8. The information providing service systemfor railroad 25 users accordi ng
to any one of clains 1 to 7, wherein the ground systemis connected to a
station systemvia a network, and a passenger in a station yard or on a
train at a platformof a station connects to the station systemvia a

wi rel ess communi cation function included4n the 30 electronic ticket by
using the electronic ticket, to acquire information based on ticket
information stored in the electronic ticket and train information held by
the train-iphoematienp raRagerent sdeyi ¢e pRURLEE OR Bt kAN gréhnihi ch the
passenger is to be on board fromthe ground system thereby enabling to
confi rm t he sasdgiv ed hepkorymenicbn og thecdhngplray thei ecquired

information on the display unit.



