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TI TLE OF THE | NVENTI O\ INFORMATION DISPLAY DEVICE

TECHN CAL Fl ELD
[0001]

Thepreseninventiorrelatedaarinformatiordi
that provides various categories of information to

a vehicle such as a railroad vehicle.

BACKGROUND ART
[0002]

Asservicestopassengersofrailroadsorthelike
categories of information such as operating conditi
location, or the like are provided by using informa
devices installed in vehicles. An information disp
installed, forexample,inspaceaboveanentrance
above a passage, or the like, and displays informat
adisplay device such as a Light Emitting Diode (LE
CrystalDisplay(LCD). Displaycontentsandtheir
areprovidedseparatelyfromacontroldeviceinsta
and delivered to each information display device.

[0003]

Conventionally, this delivery from the control uni
performed through a network that uses wires. As a
installationofinformationdisplaydevicesinane
requires burdensome wiring work. Further, installa
equipment such as network equipment is required als
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To simplify installation work in an existing vehic
examplethesystemdescribedinPatentreference 1
Local AreaNetwork (LAN). Thissystemsimplifiesi
partially using a wireless LAN for delivering infor

information display devices.

PR CR ART REFERENCE
PATENT REFERENCE
[0005]
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PATENT REFERENCE 1: Japanese Patent Publication No. 5480771

(Paragraphs 0012 - 0035, Fig. 1)

SUMVARY OF THE | NVENTI ON
PRCBLEM TO BE SOLVED BY THE | NVENTI ON
[0006]

However, awireless systemusing radiowave hasdi
in communication between vehicles, and thus wiring
required at key portions of a LAN that connectvehi
other. Inadditionworkisrequiredforinstallin
equipment such as a wireless LAN access point or a
Further, it is necessary to install RFID tags for i
installationpositionsrvehicles andthisrequir
for installation work of RFID tags and for issuing
RFItags,forexample. Accordingly,asystemusing
can have only a partial effectin simplification fr
of the whole installation work.

[0007]
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a radio wave of the ISM band. The ISM band is orig inally a band
foraradiosourceofnon-communicationuse. Accor dingly,tshould

be taken asthe premise that stable communicationi snotpossible
due to interference of another radio source when a wireless LAN

system is used for a communication purpose.

[0008]

Further, since a radio wave can be used without a license
when some requirements are satisfied, the ISM band is also used
for various communication purposes. In particular, owing to the
widespreaduseobmartphonesandableterminals havinggplurality
of wireless communication functions in addition to a wireless
function for original telephone communication, ther earealotof
radio waves of a wireless LAN, Bluetooth, and the | ike within a
train. Thusitispossiblethattheseinterferewi ththewireless

LAN, to make communication unstable.

[0009]

In addition, considering along a railroad, vehicle S
themselves that a train or a passing train has beco me sources of
radio disturbance; andfacilities such as overhead wires or power
linesandhdikebecomesourcesofadiadisturb ance. Accordingly,
itisdifficulttousestablyawirelessLANthatu sesaradiowave.
[0010]

Thus, an object of the present invention is to pro videan
information display device thatis easy in installa tionwork and

hardly affected by radio wave interference.

MEANS OF SOLVI NG THE PROBLEM
[0011]
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Onemodeofthepresentinventionprovidesaninfo rmation
display device for transmitting and receiving data to and from
oneanothercomprisingadisplaypanethatispl aysnformation;
and a plurality of optical communication modules th at perform
transmissionandreceptionofthedataincludingth einformation
tdoadisplayedorthedisplaypanebywirelessus indightwherein,
the plurality of optical communication modules incl ude afirst
optical communication module directed in afirst di rection and
a second optical communication module directed in a different
directionfromthefirstdirection;andthedatare ceivedbythe
firstopticalcommunicationmoduleistransmittedf romthesecond

optical communication module.

EFFECTS OF THE | NVENTI ON

[0012]

According to the present invention, by using optic al
communication, it is possible to provide an informa tion display
device that is easy in installation work and hardly affected by

radio wave interference.

BRI EF DESCRI PTI ON O THE DRAW NGS
[0013]

Fig. 1 is a block diagram showing schematically a
configurationofaninformationdisplaydeviceacco rdingtoafirst
and a second embodiments;

Fig.2isaschematicdiagramshowinganexampleo fahardware
configuration of the information display device acc ordingtothe

first and the second embodiments;



Fig. 3 is a schematic view showing an example of a
configuration of the information display device of
embodiment when the information display device is m
so-callechangingtypedevicethaisplacednspa

Fig. 4 is a schematic diagram showing an example i
theinformationdisplaydevicesofthefirstembodi
in vehicles;

Fig.5isaschematicdiagramforexplainingacom
angle ofan optical communication partintheinfor
device of the first embodiment;

Fig.6isaschematicdiagramforexplainingacom
angle ofan optical communication partintheinfor
device of the first embodiment;

Fig.7isaflowchartshowingdatatransmissionan
controloftheinformationdisplaydeviceofthefi

Fig.8isaflowchartshowingdatatransmissionan

controloftheinformationdisplaydeviceofthese
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Fig. 9 is a block diagram showing schematically a

configurationofaninformationdisplaydeviceacco
— afifth embodiments;

Fig1QGisasschematiocdiagramshowinganexample
configurationoftheinformationdisplaydevice of
third embodiments;

Fig. 11is a schematic view showing an example of
configuration of the information display device of
embodiment when the information display device is m
so-called above-entrance-door installation type dev

placed above an entrance door;
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Fig. 12is aschematic diagram showing anexample inwhich
theinformationdisplaydevicesofthethirdembodi mentareplaced
in vehicles;

Fig 13sflowcharshowingdatatransmissiora ndreception
controloftheinformationdisplaydeviceoftheth irdembodiment;

Fig. 14 is a diagram showing an example of connect ion

information in the third embodiment;

Fig. 15 is a diagram showing an example of update of the
connection information in the third embodiment;

Fig. 16 is a flowchart showing connection informat ion
transmission and reception control for detecting an installation

position in the third embodiment;

Fig. 17 isa schematic view showing an example of anouter
configuration of the information display devices of the fourth
embodiment when the information display devices are made to be
so-calledabove-gangwayinstallationtype devicest hatareplaced

above a gangway between vehicles; and
Fig. 18is a schematic diagram showing arrangement of the

information display devices of the fourth embodimen tinatrain.

MODE FCR CARRYI NG OQUT THE | NVENTI ON

[0014]
FI RST EMBODI MENT
Fig. 1 is a block diagram showing schematically a
configurationofaninformationdisplaydevice100 asaninformation
display device according to a first embodiment. Re ference
characters shown in parentheses indicate components in a second
embodiment.



[0015]
Theinformation display device 100 has one ormore
parts 101; adisplay data switching part 104; acon
one or more optical communication parts 106; and a
107.
The storage part 107 has adataaccumulation part
a data storage part 103.
Apluralityofinformationdisplaydevices100are
in a vehicle.
ThedisplaydataswitchingpartlOdisanexample
control part.

[0016]
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The display part 101 displays various categories o f

information. Thanformatiorincludescharactein
information, or the like.
[0017]

The data accumulation part 102 stores data for dis
informationonthedisplaypart101,dataforident
and the like of the information display device 100,
[0018]

Thedatastorage part 103 storesdataforprocessi
information display device 100. For example, the d
the data storage part 103 are information such ast
usedbythe controlpart105, datatransmittedand
informationdisplaydevicel00 orintermediateval
operation.
[0019]
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101 to display information, based on the data store dinthe data
accumulation part 102. Further, the display data s witching part
104 switches information displayed on the display p art 101.
[0020]

Thecontrolpart105controlsprocessinginthein formation
display device 100. For example, the control part 105 controls
communicationperformedbytheopticalcommunicatio npart106with
anotherinformationdisplaydevicel00,dataaccumu lationperformed
by the storage part 107, and the like. Further, di splaying of
informationonthedisplaypart101,switchingofd isplaydepending
on the location and conditions of the train, and th e like, which
areperformedbythedisplaydataswitchingpart10 4.arecontrolled

by the control part 105.

[0021]

The optical communication part 106 performs wirele SS
communicationusinglight. Forexample,theoptica lcommunication
part 106 is installed to face another information d isplay device
100. The optical communication part 106 performs o ptical space
communication or optical wireless communication. T he “optical
space communication” is optical communication utili zing space
propagation. The'opticalvirelesscommunication” iscommunication
using a light ray, which is one type of wireless co mmunication.
In other words, the optical communication part 106 performs
communication without using a communication path su chasoptical
fiber. Here, the “communication path” means a medi um for
transferringinformationfromatransmitter ofthe informationto
a recipient.

[0022]



Typically, the optical communication part 106 has
emittingelementandalightreceivingelement. A
communication parts 106 positioned to face each oth
one-to-one communication. However, many other vari
considered.

[0023]

Thestorage part107 hasthe dataaccumulationpar
the data storage part 103 as components.
[0024]

Fig.2isaschematicdiagramshowinganexampleo
configuration of each information display device 10
[0025]

Eachinformationdisplaydevice 100hasoneormor
panels11;aCPU 15;o0neormoreoptical communicat
and a memory 17.

Thememoryl7includesanonvolatilememoryl2and
memory 13.

InFig2 referencecharactersshowninparenthes
components in the second embodiment.

[0026]

TheCPULFunctionsasgrocessor. Theprocesso
for executing instruction sets described in softwar
Although one CPU is used in Fig. 2, a plurality of
employed to perform processing.

[0027]

For example, the display part 101 can be substanti
whentheCPU15usesthedisplaypanelll. Forexa
part 101 is substantialized when the CPU 15 takes o
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from the nonvolatile memory 12 and renders the imag
display panel 11.
[0028]

Thedataaccumulatiorpartl02ofig Icarbesu
when the CPU 15 uses the nonvolatile memory 12. Th
by storing and reading data to and from the nonvola
by the CPU 15, the data accumulation part 102 can s
displaydatajnstallationinformation orinformat
of data transfer.

[0029]

The data storage part 103 of Fig. 1 can be substan
when the CPU 15 uses the volatile memory 13. That
storingandreadingdatatoand fromthe volatilem
CPU 15, the data storage part 13 can store communic
information such as intermediate values of arithmet
[0030]

The display data switching part 104 and the contro
1050fFig.1canbesubstantializedwhenthe CPU1
stored in the nonvolatile memory 12 into the volati
and executes those programs. That is to say, the C

image data to be displayed on the display panel 11
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| part
5readsprograms
le memory 13
PU 15 selects

depending on

alapse of time, a traveling location of the vehicl e, conditions
ofthevehicle,andrendersthe selectedimagedata onthedisplay
panel 11. In other words, the CPU 15 of Fig. 2 has the functions
of the display data switching part 104 and the cont rol part 105
of Fig. 1.
[0031]

The optical communication part 106 of Fig. 1 can b e

10



substantializedvhertheCPUL5usegheopticako
16. Thatistosay,theCPU15sendsdata,whicht
totransmit,totheopticalcommunicationmodule 16
CPU 15receivesdatareceived bythe optical commun
16. By these operations, the optical communication
performwirelesscommunicatiorusingight. Atha
onthetypeoftheopticalcommunicationmodule 16,
acase where the CPU 15 sends and receivesinformat
and fromthe optical communication module 16, ora
CPU 15 performs conversion into the level of a blin
as to control the optical communication module 16 d
[0032]

Inthecasewherethe CPU 15sendsandreceivesin
asdatatoandfromtheopticalmodule 16,the CPU
to be transmitted in the form of character data or
to the optical communication module 16. Then, the
communication module 16 converts the data into a bl
ofaprescribedformattotransmittheconvertedda
of receiving data, the optical communication module
blinking of light, and measures the blinking patter
received blinking signal coincides with a blinking
prescribed format, the received data is interpreted
data or numerical data. Then, the data whose inter
been finished by the optical communication module 1
by the CPU 15.
[0033]

In the case where the optical communication module

directlycontrolledoyconvertinghedatantahe

11
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signal, usually the optical module 16 has simply a
elementandalightreceivingelement. TheCPU15
tobetransmittedintoanONsignaloranOFFsigna

format. Further,the CPU 15addsacontrolsignal
communicationmodulel6 andoutputsthesignato

ofthe lightemitting elementto cause the lightem

to blink directly.

[0034]

Athetimeofreceivingdata forexampleanele
outputtedbythelightreceivingelementismeasure
ofturning-onandturning-off of the received light
The CPU 15 finds out a pattern of the ON signal or
the prescribed format from the record of the times
andturning-off, to interpret the pattern as data.
isusuallyusedinthecasewherearelativelysimp
formatsuchasaformatinaninfrared remote contr
electric appliance is used.

[0035]

Although an example of a blinking light signal has
described, it can be considered to use another meth
change of color, change of the number of light emit
or a configuration of light emitting points, for ex
[0036]

Referringto Fig. 2, the descriptionhas beengive
anexamplewherethedisplaydataswitchingpart10
partl05aresubstantializedwhentheCPU15execut
However, the embodiment is not limited to this exam

[0037]
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Forexample, all ora part of the functions of the
dataswitchingoarttO4andhecontropartt05ma
byhardwareusinganintegratedogidCsuchasAp
IntegratedCircuit ASIC)raFieldProgrammable
basedoninstructionsofthe CPU 15. Alternatively
of the functions of the display data switching part
controlpartl05maybesubstantializedbysoftware
Signal Processor (DSP), based on instructions of th
[0038]

Fig. 3 is a schematic view showing an example of a
configuration of the information display device 100

Fig.3showsahangingtypeinformationdisplayde
Here, the “hanging type” means hanging of a poster
space above a passage of a train or a bus, for exam

In Fig. 3, the direction Df indicates the front si
vehicle, and the direction Db the rear side of the
[0039]

In this example, the information display device 10
installed in space above a passage of a vehicle. F
informationdisplaydevicel00hasadisplaypart1
surface of the information display and adisplay pa
rear surface of the information display device 100,
easy to see the display parts from both of the fron
rear side.

[0040]

Further, other information display devices 100 are

onthefrontandrearsidesofthisinformationdis

Accordingly, optical communication parts 106a and 1
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positioned to face forward and backward, respective
words,theopticalcommunicationparts106aand106

to face in the different directions from each other
optical communication parts 106a and 106b are posit
opposite directions from each other. Thatistosa
communication part 106 facesinthe direction Df, a
communication part 106b in the direction Db.

[0041]

In Fig. 3, the optical communication parts 106a an

arepositionedintheupperpartsoftheinformatio
100. Thigsfoithepurposeofpositioninganopt
path near the ceiling, so that communication is not
passengersoitheiluggage. Herethe'opticalco
means space through which light used for optical co
passes.
[0042]

In the case where a structural object or the like
ontheceilingandbecomesablockageorwhereopti
is performed through a gangway that connects vehicl
other, the optical communication parts 106 can be p
thdowerpartothaenformatiordisplaydevicel
the optical communication parts 106 may be position
from the information display device 100. The “gang
passage provided in a connection part of a train, t
passengers can move between vehicles.
[0043]

Fig4ssschematiadiagramshowingarexampleo

of the information display devices 100 shown in Fig

14
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installed in vehicles 901a and 901b. Fig. 4isas
of a train 900 seen in the lateral direction.
[0044]

Thetraind00isusuallyoperatedwithaplurality
connected. For example, in Fig. 4, the train 900 h
901a and the vehicle 901b that are connected with e
acoupler (notshown). Whenitis notnecessary to
the vehicle 901a and the vehicle 901b, they are ref
vehicle(s) 901. Some trains 900 are of asmall sca
onevehicle901,whileothertrains900areofala
dozens of vehicles 901.

[0045]

Forthe sake of explanation, Fig. 4 shows an examp
thetrain900hastwovehicles901. InFig.4,ref
in parentheses indicate examples in the second embo
[0046]

Theinformationdisplay devices 100arearrangeda
passages of the vehicles 901. Further, the informa
devices100arearrangeddispersedlyinthelongitu
ofthevehicles901. Inothemwords theinformati
100arearrangedatintervalsinthelongitudinald
vehicles 901.

[0047]

Further,theinformationdisplay devices 100arei
sothatdisplay surfacesofthedisplay parts 101 f
for example. Here, three information display devic
installed for each vehicle 901. Inthe train 900 a

informationdisplaydevices100a,100b,100c,100d,

15
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are installed.
[0048]

Further, inthe head or the tail of the train 900,
operation system 910 is placed. The train operatio
functions as an information processing device.

[0049]

637969WO01T

atrain

n system 910

The train operation system 910 transmits data to t he

informationdisplaydevice100aplacedintheneigh

optical communication or another
Alternatively jisalsopossiblethatanoperator
device920asaninformationprocessingdevice,and
fromtheterminaldevice920totheinformationdis
by using optical communication or another interface
[0050]

The “interface” is what determines a connection fo
connectingapluralityofdevicestoperformcommun
the interface is a form of communication between th
displaydevicel00aandhetrainoperationsystem
device 920. The above-mentioned “another interface
or wireless communication, for example.
[0051]

IntheexampleshowninFig 4 theinformationdi
100candtheinformationdisplaydevice 100dcommun
other through the connection part between the vehic
case,anopticalcommunicationpart106oftheinfo
devicel00candanopticalcommunicationpartl 060
displaydevicel00darepositionedsathaeachopt

partcanseetheotheropticalcommunicationpart.
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nothinginterruptslightusedforcommunicationbet
communication part 106 ofthe information display d
theopticalcommunicationpartl06oftheinformati
100d. Accordingly, light emitted from the optical
partlO6oftheinformationdisplaydevicel00ccan
communicatiorpartlO6othenformatiordisplayd
allows optical communication.
[0052]

Opticalcommunicationthroughaconnectionpartof
is also affected by conditions of the train 900. F
6 are schematic diagrams for explaining a communica
anopticalcommunicationpart106oftheinformatio
100. Both Fig. 5and Fig. 6 are schematic diagrams
seenfromabove. Descriptionwillbegivenreferri
Fig. 6.
[0053]

The information display device 100c is mounted in
area in the longitudinal direction of the vehicle 9
informationdisplaydevice100chastheopticalcom
106b. The optical communication part 106bis direc
adjacent vehicle 901b.
[0054]

Further,theinformationdisplay device 100dismo
the end area in the longitudinal direction of the v
Theinformationdisplay device 100d hasthe optical
part106a. Theopticalcommunicationpart106ais
the adjacent vehicle 901a.

[0055]

17
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Theopticalcommunicationpart106bcanemitlight
communicationrtherangeofareffectiveangleAN
the effective angle ANG is an angle that allows the
communication part 106 to perform communication.
[0056]

As shownin Fig. 6, the optical communication part
theinformationdisplaydevice 100cemitslighttow
communication part 106a of the information display
Further, the optical communication part 106a of the
display device 100d emits light toward the optical
part 106b of the information display device 100c.

[0057]

Whentheopticalcommunicationpart106aofthein
display device 100d goes out of this range (effecti
fromthe position where the optical communicationp
theopticacommunicatiorpartLO6bothenformat
100c,communicationbetweenthemstops. According|
to perform communication during operation ofthe tr
necessary to set the effective angle ANG so that th
communicationpartLlO6aremainsintherangeallowi
evenifthe angle of the vehicle 901b to the vehicl
the assumed maximum value while the train 900 is mo
[0058]

When the train 900 is in a curved section of a rai
vehicles 901 adjacentto each otherinthe longitud
ofthe train 900 are not aligned in a line, but hav
relationship of forming an angle with each other.

[0059]

18
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The angle between the vehicles 901 when the train 900is
inacurvedsectionofarailroadisdeterminedoy thevehiclelength,
the curvature radius ofthe railroad, and theincli nationamounts

of cant and the vehicles 901 themselves.

Thevehiclelengthisthelengthofavehicleand represents
adistance betweenthe coupling surfaces of one veh icle901. The
curvature radius represents a degree of curving of the railroad.
The cant represents inward inclination of the railr oad surface.
[0060]

Infact,intheoperatingsection,theanglebecom esmaximum
in a low-speed section having a small curvature rad ius. In that
section theinclinationamountsofcantandtheve hiclesthemselves
aresmall. Accordinglyjigossibleaccalculat gheanglebetween
vehicles901approximatelyfromthevehiclelength andthecurvature
radius.

[0061]

A vehicle length and a minimum curvature radius th at are
standard are determined by each railroad company fo r each line.
Thus,themaximumvalueoftheanglebetweenvehicl es901 (maximum
angle between vehicles) in a train 900 traveling a specific line

is expressed approximately by the equation (1).

[Equation 1]
Vehiclelength+2

Maxi mumanglebetweenvehicles= 2x tan™ —— _ (]
Minimumcurvatureradius
[0062]
Itis possible that the angle between vehicles 901 swings
inahorizontaldirection. Inotherwords, thetra iN900mayturn
totherightortotheleft. Accordingly theopti calcommunication

19
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part 106b requires that the effective angle ANG of optical
communication is more than or equal to twice the ma ximum value of

the angle between vehicles.

[0063]

That is to say, when the effective angle ANG of op tical
communication for the optical communication part 10 6b satisfies
the equation (2), the optical communication part 10 6 can perform
communication even if the train 900 is passing thro ugh a curved
railroad section. In the equation (2), “Optical co mmunication
effective angle” represents the effective angle ANG of optical
communication.

[Equation 2]

Optical communicationeffectiveangle™>4x tan™ — Yehiclelength+ 2 _ (2
Minimumcurvatureradius

[0064]

Forexample,inthe casewherethestandardsfort hetarget
line are the vehicle length of 20 m, the minimum cu rvature radius
of400minahigh-speedtravelingsection,andthe minimumcurvature
radius of 100 m in a low-speed traveling section, t he effective
angle ANG of optical communication can be calculate dbyusingthe
minimumcurvatureradiusof100minalow-speedtr avelingsection
of a large curvature. By applying the equation (2) , itis found
thatthe effective angle ANG of optical communicati onrequires 28
degreesomore. Dependingorconditionsfolexam plejtgpossible
tausejrpartwiredccommunicatioromvirelesssy sterrfoiconnecting
the information display devices 100 with each other . Wired
communication uses optical fiber, or electric wire, for example.

Wireless system uses radio wave, for example.

20



[0065]
Fig.7isaflowchartshowingdatatransmissionan

controbthanformatiordisplaydevicel 0Grth

637969WO01T

dreception

dirsembodiment.

[0066]

First,inthe step S10, the information display de vice 100
is in a reception standby state. When one of the o ptical
communication parts 106 receivesdata, the processi ngproceedsto
thestepS11. Forexample theinformationdisplay devicel00shown
in Fig. 3 has two optical communication parts 106a and 106b.
[0067]

InthestepS11,thecontrolpartl05causesthed atastorage
part 103 to store optical communication part identi fication
information D 1 foridentifying the optical communication part 106
thathasreceiveddataD o. Here,astheopticalcommunicationpart
identificationinformation D 1, information onthe position ofthe
opticalcommunicationpartl06arrangedintheinfo rmationdisplay
device 100 can be used.

[0068]

Next,inthestepS12,the control part105causes thedata
accumulation part 102 to accumulate the received da taD o.
[0069]

Next,inthestepS13 thecontrolpartlO5select sanoptical
communication part 106 (transmission destination) t o which the
receiveddataD Jdtdbetransmitted. Here forexample thecont rol
part105 performstransmissionfromallthe optical communication
parts106thathavenotbeenusedforreceivingthe dataD . Taking
the information display device 100 shownin Fig. 3 asanexample,
inthe case where the information display device 10 Ohasreceived
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the data by the optical communication part 106a, tr ansmission is

performed from the optical communication part 106b.

[0070]

In the step S14, the control part 105 sends the re ceived
dataD (totheselectedopticalcommunicationpart106,an dcauses
the selected optical communication part 106 to tran smitthe data
Do.

[0071]

Then, after completion of the transmission of the dataD o,
the control part 105 returns to the reception stand by state (S10)
again.

[0072]

ApplicationofthecontrolshowninFig.7tothe information
display device 100 shown in Figs. 1 and 3 will be d escribed.
[0073]

Theinformationdisplaydevice100inthereceptio nstandby
state(S10)receivesdataD obytheopticalcommunicationpart106a.

[0074]

On receiving the data D o, the control part 105 causes the
data storage part 103 to store optical communicatio n part
identificationinformationD s;oftheopticalcommunicationpartl06a
that has received the data D 0 (S11).

[0075]

Then,thecontrolpartl05causesthedataaccumul ationpart
102 to accumulate the received data D 0 (S12).

[0076]

Further, referring to the optical communication pa rt
identificationinformationD 1Storedinthedatastoragepart103,
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the control part 105 selects the optical communicat
that has not received the data D 0 (S13).
[0077]

Then,thecontrolpart105causestheopticalcomm
partL06b whichismountedonthebackside tatr
dataD o (S14).
[0078]

Thatis to say, the information display device 100
first embodiment accumulates the received data D
informationdisplaydevice100transfersthereceiv
word transfer’meansthatsomethingthathasbeen
oneisfurthertransmittedtoanother. Here,thed
bytheopticalcommunicationpart106aisfurthert
theopticalcommunicationpart106btoanotherinfo
device 100.
[0079]

For example, the information display device 100 tr
the received data D
of the reception. In Fig. 4, the received data D
inthe oppositedirection(directionDb)fromthed
reception (direction Df).

[0080]

Hereinabove, the control within the information di

device 100 has been described.

Next, control performed in the case where a plural

information display devices 100 areinstalledina
be described.

[0081]
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Forexample,theinformationdisplaydevices100a replaced
asshowninFig.4. Firsttransmission ofdata D oisstartedfrom
theterminaldevice 920 ofanoperatororfromthe trainoperation
system 910.

[0082]

InthecaseofdataD orthatisaccumulatedineachinformation
displaydevicelO00beforetrainoperation,theoper ator930operates
the terminal device 920 to transmit the data D o1 first to the
informationdisplaydevice 100apositionedatthee ndofthetrain
900 through optical communication or a dedicated in terface. The
dataD o, inthis case isinitially-set data such as station names
to display, door opening and closing guidance messa ges, or
advertisements.

[0083]

Further, in the case of data D o2 that depends on traveling
locations of the train 900, the data D o2 IS transmitted from the
train operation system 910to theinformationdispl aydevice 100a
positionedattheendofthetrain900throughopti calcommunication
orthededicatedinterface. ThedataD ozinthiscaseisdatasuch
asaninstructionto switch display contents oran instructionto
switch display depending on opening or closing guid ance.

[0084]

ThedataD o, orthe data D o2 is an example of the data D 0-
[0085]

Theinformationdisplaydevicel00aaccumulatesth ereceived
dataD cinthedataaccumulationpartl02. Further,thei nformation
display device 100a transfers the received data D 0, for example,
fromtheopticalcommunicationpart106totheadja centinformation
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display device 100b.
[0086]

Theinformationdisplaydevice 100b,whichhasrec eivedthe
transferred data, accumulates the received data D o- Then, the
information display device 100b transfers the data Dy further to
the adjacent information display device 100c.

[0087]

Asdescribedabove,eachoftheinformationdispla ydevices
100 repeat transfer and accumulation in turn. Fina lly, the data
Dy isaccumulated in all the sixinformation display devices 100a
-100finstalledwithinthetrain900. Thus,only bytransmitting
thedataD (tooneinformation display device 100, itis possi ble
totransmitthedataD otoalltheinformationdisplaydevices100.

[0088]
SECOND EMBCDI MENT

Thefirstembodimenthas been described asacase inwhich
alltheinformationdisplay devices 100 accumulate thesamedata.
However, sometimes it is convenient that the inform ation display

devices100havedifferentdatafromoneanother.
isthecasewheredisplaycontentsarechangeddepe
numbers, door positions, or the like.
[0089]

As a case where display contents are changed depen
vehicle numbers, a case can be mentioned where disp
are changed depending on whether the vehicle in que
non-reserved-seatvehicleorareserved-seatvehicl
Further, as a case where display contents are chang

on door positions or the like, a case can be mentio
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a message as “Doors on this side will open at the n ext station”
isdisplayedabovethedoorsontheexitsidefort henextstation,
for example.

[0090]

Asshownin Fig. 1, eachinformation display devic e200in
the secondembodimenthasoneormoredisplay parts 101;adisplay
data switching part 204; a control part 205; one or more optical
communicationparts106;andastoragepart107. T hestoragepart
107 hasadataaccumulation part102;and adatast oragepart103.
[0091]

In each information display device 200 of the seco nd
embodiment,thedisplayparts101,thedataaccumul ationpart102,
thedatastorage part103,andthe optical communic ationparts 106
are similarto those in the information display dev ice 100 ofthe
firstembodiment. Description ofthese components isreplaced by
the description in the first embodiment. In the fo llowing, the
display data switching part 204 and the control par t 205, which
are differentfromthose of the information display device 100 of

the first embodiment, will be mainly described.

[0092]

The control part 205 performs processing similar t o the
processingperformedbythecontropartl 05ofthe firsembodiment.
Inadditionthecontropar205performsprocessi ngforidentifying

the position of its own device in a train 900.

[0093]

For example, the control part 205 identifies the p osition
of its own device by a value of a position counter (count value)
includedindataD oreceivedbytheopticalcommunicationpart106.
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Inthemwordsthevalueothepositiorcounterf
identificationinformationD
information display device 100.
[0094]

The display data switching part 204 switches infor
displayedonthedisplaypart101,basedonthepos
by the control part 205.
[0095]

Fig.8isaflowchartshowingdatatransmissionan
control of the information display device 200.

IntheflowchartshowninFig.8,thesameprocess
intheflowchartotthefirstembodimentshowninF
by the same reference characters.

The processesofthe step S10tothe step S13inF
similartothoseofthestepS10tothestepS13in
after the step S13, the processing proceedsto the
step S20. Description of the steps S10- S13isre
description in the first embodiment.
[0096]

In the step S20, the control part 205 checks wheth
received data D

[0097]

o includes the position counter D

Inthe case where the position counter D
processingproceedstothestepS21. InFig.8,“Y
inthe step S20. Inthe case where the position co
included,theprocessingproceedstothestepS22.
is selected in the step S20.

[0098]
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InthestepS21,thecontrolpart205causesthed atastorage
accumulation part 102 to store the value of the pos ition counter
DyincludedinthereceiveddataD o. Further,thecontrol part205
incrementsthe value ofthe positioncounter D 2. Forexample, the
control part205adds “1"to the value ofthe posit ioncounterD 2.
Thevalue“1”addedtothevalue ofthe positionco unterD »is,for

example, a predetermined value.

[0099]

In the step S22, the control part 205 causes the o ptical
communicationpart106thatisselectedinthestep S13totransmit
thereceiveddataD o- Atthattime,inthecasewherethereceived
dataD pincludedthepositioncounterD 2,thevalue ofthe position
counterD ,, whichis incremented in the step S21, is included in

the date to be transmitted.

[0100]

Then,thecontrolpart205returnstothereceptio nstandby
state(S10)againaftercompletionofthetransmiss ionofthedata
Dy.

[0101]

Here, the optical communication part 106 thatis u sed for
reception is not used for transmission so as to pre vent endless
transfer of the same data D 0-

[0102]

Now, the position counter D > Will be described.
[0103]

In the description given here, the data D o transmitted to
theinformationdisplaydevice200aisrepresented byD a. Further,
thedataD (transmitted to the information display device 200b iS
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represented by D ob- Further, the position counter D » transmitted
totheinformationdisplaydevice200aisrepresent edbyD 4. And,
thepositioncounterD Aransmittedtatheinformationdisplaydevice
200bisrepresented by D 2b. Similarexpressions willbe used with
respect to the other information display devices 20 Oc - 200f.
[0104]

As an example, a case is taken where data D 0a INWhich “1”
is setas the value of the position counter D 2a atthetime of the
initial setting before the start of operation is tr ansmitted to
the information display device 200a (See Fig. 4). ThedataD oais
transmittedtotheinformationdisplaydevice200a fromtheterminal
device 920 of the operator 930 or the train operati on system 910
through optical communication or a dedicated interf ace. The
information display device 200a is an informationd isplay device

200 positioned at the end of the train 900.

[0105]

AccordingtotheflowchartshowninFig.8,thein formation
displaydevice200arecords,forexample,thevalue “1"atthetime
of the initial setting of the position counter D 2a IN the data
accumulation part102. Then, the informationdispl aydevice 200a
adds“1"tothe value ofthe positioncounterD 2a SOthatthevalue
(of the position counter D 2a) becomes “2”. Then, the information
displaydevice200atransfersdataD oincludingthepositioncounter
Dy thathasbeenchangedto“2 totheadjacentinfor mationdisplay
device 200b.
[0106]

Byrepeatingsuchprocessingsequentially finally thevalue
“1"ofthepositioncounterD z1throughthevalue“6”oftheposition
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counterD 4 aresettotheinformation display device 200athr ough
the information display device 200f respectively.
[0107]

ThetransferreddataD 0a:D ob,D 0c.D 0d,D ce,andD greachinclude
thepositionidentificationinformation(positionc ountersD  23,D o,

Doc,D 24,D 2¢,andD o )andstartingpointinformation. The position

identificationinformation(positioncountersD 2a,D 26,0 2¢,D 2¢,D 2,
andD » )indicatespositionsoftheinformationdisplayde vices100
inthe train 900. The starting point information i sthe value of
the positioncounterD 21 Ofthestartingpoint. Here,thestarting
point is the position of the information display de vice 200a.
[0108]

Based onthe position counter D 2,eachinformation display
device 200 can know the position atwhichthe infor mation display

device 200 itself is placed.

[0109]

Forexample, as showninFig. 4, three information display
devices200arearrangedforeachvehicle. Theinf ormationdisplay
devices200arearrangeddispersedlyinthelongitu dinaldirection
ofthetrain900. Inotherwords, theinformation displaydevices
200arearrangedatintervalsinthelongitudinald irectionofthe
train 900.

[0110]

Thepositiondentificationnformationothese nformation
display devices 200is the position counters D 2a,D 20,D 2¢,D 24,D 2,
and D .

[0111]
Furtherthevalue“1 ofthepositioncounterD 2alSassigned
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tahdirsinformatiordisplaydevices200arth goremosposition
inthevehicleNo l(vehicleéd01a). Thevalueof thepositiorcounter
Dz, indicates the starting point information.
[0112]

Dataincludingthepositionidentificationinforma tionD 3,
Doy, D 2,D 2¢4,D 2,and D 5 and the starting point information (the
positioncounterD 2a)iSpreviouslytransmitted forexample before

operation of the train 900.

[0113]

Based onthe above-mentioned information, the info rmation
display device 200e canrecognize thatits own posi tionissecond
from the front in the direction Df of the vehicle 9 Olbi.e.the
vehicleNo.2,sincetheinformationdisplaydevice 200eholdsthe
value'5’otthepositioncounterD 2e. Thaigosaytheinformation
display device 200e can recognize its own installat ion position
in the train 900.

[0114]

ThedataD includesthedatafordisplayinginformationon
thedisplaypart1l01. ThedataD oisstoredinthedataaccumulation
part 102. And, the data D o Is associated with the installation

position in the train 900.

[0115]

Based on the thus-identified installation position ofthe
information display device 200, the display data sw itching part
204 selects data to be displayed from the data D o accumulated in
the data accumulation part 102. Based on the selec ted data, the
displaydataswitchingpart204causeshedisplay partLOltadisplay
information.
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[0116]

Irthisvay thenformatiordisplaydevice?200ca readddisplay
of the vehicle number of the vehicle 901 or display dependent on
the door position or the like to the guidance (info rmation) to be
displayed.

[0117]

Forexample,awireless LAN performscommunication equally
with all the terminals within the effective range i n which
communication is possible. On the other hand, the information
displaydevice200canobtainitsowninstallation positionbyusing
the function of transmitting and receiving the data Do. ltis
difficult for a wireless LAN to implement such a fu nction.

[0118]
In the above-described second embodiment, the posi tion

counter D ; is included in the transmission data D
embodiment is not limited to this example. For exa
information display device 200 can make the transmi
which include a vehicle number counter D
identification information) in addition to the posi

D..

[0119]

Inthatcase theinformationdisplaydevice200c
an optical communication part 106 that performs com
betweenvehicles. InFig.4,opticalcommunication
performcommunicatiorbetweervehiclesareheopti
part 106b of the information display device 200c an
communication part 106a of the information display

[0120]
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When the information display device 200c shown in Fig. 4
transmitsinformationtothe informationdisplayde vice200d,the
informationdisplaydevice200cincrementsthevalu eofthevehicle

number counter D 3. The information display device 200d sets the

same value “1” asthat of the position counter D 2a tothe value of
the position counter D 2¢ and transmits that position counter D 2d-
Thatistosay,thepositioncounterD »siscountedupinonevehicle
901. Whenavehicle90lischanged thevalueot hepositioncounter
D, isreturnedto“1”. Here, the information display device 200c
is installed in the vehicle 901a, while the informa tion display
device 200d is installed in the vehicle 901b nextt o the vehicle
901a.
[0121]

For example, by setting the maximum value of the p osition

counter D , beforehand, the control part 205 can perform the
above-describedprocessing. Forexample,intheca seshowninFig.

4, the maximum value of the position counter is “3”

[0122]

Because of this, the information display device 20 0 can
directlyidentifythevehiclenumberandthepositi oninthevehicle
901. Asaresult,theinformationdisplay device 2 O0O0canflexibly
cope with a change of the train formation, for exam ple.
[0123]

In the first and the second embodiments described above,
the optical communication part 106 has been describ edasonethat
is substantialized by the optical communication mod ule (optical
transmitter and receiver) 16 that has a light emitt ing part and
dighteceivingoart. Howeverthdirsandhe seconcembodiments
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isnotlimitedtothisexample. Examplesdescribed inthefollowing
can be appliedtothe information display device 10 Oofthefirst
embodiment.

[0124]

Forexample, inthe case where the direction of di splay by
the display part 101 coincideswiththe directiono ftransmission
andreceptionofthedataD oasintheexample showninFigs.3and
4, itis also possible to perform data transfer usi ng the display

part 101 and an imaging part 206 such as a camera.

[0125]

An information display device 100, 200 on the side of
transmitting the data D o displays alight-emitting pattern, a bar
code,atwo-dimensionalcode,characters,ortheli keonthedisplay
surfaceofthedisplaypartl01. Aninformationdi splaydevicel00,
200onthesideofreceivingthedataD otakesanimageofthedisplay
surfaceoftheadjacentinformationdisplaydevice 100,200bythe
imaging part206. The information display device 1 00,2000nthe
receivingsideobtainsthedataD obydecodingthetakenimage. The
imaging part 206 is provided at the position of the optical

communication part 106 of Fig. 3, for example.

[0126]

In the case where a camera is installed in the tra in 900
forsecurityreasons,itispossibletousethecam eraastheoptical
communicationpartl 06 tosimplifythestructureo ftheinformation

display device 100, 200 and to reduce costs.
[0127]
In the example shown in Figs. 3 and 4, there is on ly one

pathforperformingcommunication. Accordingly,wh entheoptical
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communication pathisinterrupted by passenger’'siu ggageorlike,
thedataD gisnottransferredtothesubsequentinformationd isplay
devices 100, 200. Thus, itis favorable to impleme nt redundancy
by providing a plurality of optical communication p aths.

[0128]

The*redundancy”meansarrangementofapreparator ydevice
even in time of usual conditions as a backup in ant icipation of
occurrenceosomenbstaclergparoisystem, sahathefunctions
othesystemasawvholecarbemaintainedafteroc currenceobbstacle.

For example, in the below-described example shown i nFig. 12, a
pluralityofcommunicationpathsexistbetweeninfo rmationdisplay
devices 300, so that information can be transferred through an
alternative route evenifinterruption occursinon e place ofthe

communication paths.

[0129]

Thus, by transferring data sequentially between th e
informationdisplaydevices100,200byusingoptic akcommunication,
itisunnecessarytoinstallcablessuchasnetwork cablesorvideo
cables. Therefore,jiispossibletoprovideanin formationdisplay
devicel00200haissuitableorretrofitting cexistingvehicles
901.

[0130]

Further, since a cause of communication failure ca n be
visually confirmed, itis easy to confirm communica tion paths at
thetimeoinstallatioranddakecountermeasure [againsailure
at the time of operation. Further, it is possible to simplify
maintenance.

[0131]
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Further, since a radio wave is not used, the infor
display device 100, 200 is not affected by radio wa
within and outside the vehicles 901. Further, the
display device 100, 200 does not affect radio waves
the vehicles 901.
[0132]
TH RD EMBCDI MENT

637969WO01T

mation
ve conditions
information

used within

Fig. 9 is a block diagram showing schematically a

configuration of an information display device 300
a third embodiment.
[0133]

Theinformation display device 300 has one ormore
parts 101; adisplay data switching part 304; acon
oneommoreopticatommunicatiorpartsLl06 anns
presumptionpart308;andastoragepart317. The
has a data accumulation part 102; a data storage pa
identifierstoragepart307. Theinstallationposi
part 308 functions as a communication control part.
ofinformationdisplaydevices300areinstalledwi
[0134]

Ineachinformationdisplaydevice300othethir
the display parts 101, the data accumulation part 1
storagepartl 03 andtheopticacommunicationpar
tahoserthenformatiordisplaydevicel 000t
Description ofthese componentsisreplacedbythe
thoseinthefirstembodiment. Inthefollowing, t
switching part 304, the control part 305, the ident

part307,andtheinstallationpositionpresumption
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are differentfromthose of the information display
the first embodiment, will be mainly described.

In Fig. 9, the reference characters shown in paren
indicate components in a fourth or a fifth embodime
[0135]

Thedisplaydataswitchingpart304causesthedis
101tadisplayinformatiorbasedorarninstallation
by the installation position presumption part 308.
display dataswitching part 304 switchesinformatio
the display part 101 based on the installation posi
by the installation position presumption part 308.

[0136]

Thecontrolpart305controlsprocessinginthein
display device 300. For example, the control part
control similar to the processing control described
tathecontropartl05othefirsembodiment. F
part 305 gives an instruction to the display data s
304 to cause the display part 101 to display a suit
screenbased onacombination ofthe installation p
informationdisplaydevice 300andtheoperatingco
train 900.

[0137]

For example, the control part 305 can select a dif
guidancedisplay,whichdependsonthe positionof
inthetrain900orthepositionofthedoor,based
resulothenstallatiorpositiorothenformat
300andtheoperatingconditionsofthetrain900.

the control part 305 can switch the guidance displa
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differentiating a door to open from a door on the o
[0138]

Further, inthe case where the train 900 is travel
control part 305 can display guidance of the next s
inthecasewherethetrain900isstoppingatast
part 305 can display guidance of that station.

[0139]

Inthethirdembodiment,inthe casewheredataD
bytheopticalcommunicationpart106hasbeenalre
in the data accumulation part 102, the control part
perform accumulation and transfer of such data D
[0140]

ThecontroparB05acquiresarrangemeninformat
theopticalcommunicationpartl06beforetheinsta
presumptionpart308presumestheinstallationposi
device. Then, the control part 305 causes the data
part 102 to store the acquired arrangement informat
arrangement information is map information that ind
arrangement positions of the plurality of informati
devices 300inthetrain 900. The arrangementinfo
simple information such as ‘“three devices
installation-above-entrance-door type on one side,

devices on both sides”, for example.

[0141]

ThedentifieistorageparB0/toresndividual
D, and type identifiers D 5.
[0142]

EachindividualidentifierD
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for identifying an information display device 300.
anindividualidentifierD
Identifier (UUID), or the like. Eachindividual id
determinednottobesharedbythepluralityofinf
devices300. Further theindividualidentifiersD

at least in a train-travel period.

637969WO01T

For example,

4saserialnumber,aUniversallyUnique

entifier D 4iS
ormationdisplay

4arenotchanged

[0143]

Each type identifier D 5 IS identification information for
identifyingatype(modelnumber)oftheinformatio ndisplaydevices
300. Forexample atypeidentifierD sndicatesamountingposition
ofaninformationdisplaydevice300. Inaddition, atypeidentifier
D indicates a model code of the device.

[0144]

In a vehicle 901, there are a plural kinds of info rmation
displaydevices300dependingonmountingpositions . Forexample,
an information display device 300 installed above a passage is
different in kind (type) from an information displa y device 300
installedaboveedoor. Informatiordisplaydevice 300otdifferent
typesarediffereninthenumberormountingdirec tionotheoptical
communication parts 106, for example.

[0145]

Inthethirdembodiment,astypeidentifiersD s,thehanging

type as shown in Fig. 3, the door installation type as shownin

Fig. 11, and the gangway installation type can be m
example.

An information display device 300 of the hanging t
installedaboveapassageofavehicle901. Aninf

device300ofthedoorinstallationtypeisinstall
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an entrance door. And, an information display devi
gangwayinstallationtypeisinstalled in space abo
of a gangway.

[0146]

Theinstallationpositionpresumptionpart308pre
installation position of an information display dev
on a state of connection with other information dis
300. Thestateofconnectionwithotherinformatio
300 is confirmed by optical communication using the
communication parts 106.

[0147]

Figl0ssschematiadiagramshowinganexample
configuration of each information display device 30
[0148]

Eachinformationdisplaydevice300hasoneormor
panels 11; a first nonvolatile memory 12A; a second
memory 12B;avolatile memory13;aCPU 15asapro
or more optical communication modules 16. Further,
includesthefirstnonvolatile memory 12A, the seco
memory12B,andthevolatiiememory13. AlthoughF
CPU15,apluralityofCPUs15maybeemployedtop
[0149]

Intheinformationdisplaydevice300othethird
thedisplaypanels 11,the volatile memory 13, the
or more optical communication modules 16 are simila
the information display device 100 of the first emb
Description ofthese componentsisreplaced by the

those in the first embodiment.
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[0150]

Inthefollowing, the display data switching part
control part 305, the identifier storage part 307,
installation position presumption part 308, which a
componentsfromthose ofthe information display de
be described.

The reference characters shown in parentheses in F
indicate components in the fourth or the fifth embo
[0151]

Similarlytothefirstembodiment,forexample,th
part 101 of Fig. 9 can be substantialized whenthe
display panel11. The dataaccumulationpart1020
substantialized whenthe CPU 15 usesthefirstnonv
12A. The data storage part 103 of Fig. 9 can be su
when the CPU 15 uses the volatle memory 13. The o
communication part 106 of Fig. 9 can be substantial
CPU 15 uses the optical communication module 16.
[0152]

The display data switching part 304, the control p
and the installation position presumption part 308
be substantialized when the CPU 15 reads programs s
firstnonvolatile memory 12A orthe second nonvolat
into the volatile memory 13 and executes those prog
[0153]

Thatistosay thefirstnonvolatilememory12Ao
nonvolatilememory12Bstores,forexample,aprogr
displaydata. Thigrogramsstorecasexecutable

executable data.
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[0154]

TheCPULS5eadshesedateandocateshedata rarexecutable
areaofthevolatilememory13. Then theCPU15a llocatesaworking
memory area, permits execution of the program, and sets, to the
memory area, whether read and write is enable or di sable.

[0155]

Thereafter,theCPU15givesthecontrolrightto theprogram
forswitchingdisplaydatalocatedinthevolatile memory13. Then,
theCPU15executestheprogramforswitchingdispl aydata,tostart

operating as the display data switching part 304.

[0156]

Thecontropart305ortheinstallationposition presumption
part 308 can be substantialized similarly. In the case where an
executable area can be setinthe firstnonvolatile memory 12A or
thesecondnonvolatilememory12B,readingandloca tingofprograms
by the CPU 15 can be omitted. In that case, after the allocation
oftheworkingareainthe volatile memory 13,the executionright
is given to the executable data in the first nonvol atile memory
12Aottheseconchonvolatilenemoryl2Bandhep rogramsareexecuted,

to implement each function.

[0157]

The identifier storage part 307 of Fig. 9 can be
substantializedwhenthe CPU15usesthesecondnon volatilememory
12B.

[0158]

Thatisto say, the individual identifiers D sandthetype
identifiersD sarepreviouslystoredirthesecondnonvolatileme mory
12B. ThentheCPU15readsthesedata. Forthat purpose,anEPROM,
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amask ROM, orthe like is often used. These are m emory elements
that cannot be rewritten by a CPU. Inthis case, p reviously, for
example,atthetimeofproducingoftheinformatio ndisplaydevice
300, the individual identifiers D sandthetypeidentifiers D sare

written into the second nonvolatile memory 12B.

[0159]

Recentlywithprogressriargecapacityolamem onelement,
sometimes information that is conventionally stored in a
non-rewritable memory element such as an EPROM is s tored in a
rewritable memory such as a flash memory. The CPU rewrites
informationinarewritablememoryelement. Intha tasethesecond
nonvolatilememoryl2Bbecomesonesectionothes amememoryelement
aghefirsinonvolatilememoryl2A. TheCPULSwr itegtheandividual
identifiersD sandthetypeidentifiersD sinthesecondnonvolatile
memoryl12B. Here thesecondnonvolatilememoryl12 Bisarewritable

memory element such as a flash memory.

[0160]

IthasbeendescribedreferringtoFig. 10thatth edisplay
dataswitchingpart304,thecontrolpart305,and theinstallation
position presumption part 308 are substantialized w henthe CPU 15
executegheprograms. Thethirdembodimenthowev erjotimited
to this example.

[0161]

Forexample, all or a part of the functions of the display
dataswitchingpart304,thecontrolpart305,and theinstallation
position presumption part 308 may be substantialize d by hardware
using an integrated logic IC suchas an ASIC oran FPGA. Or,all
orapartofthe functions ofthe display data swit chingpart304,
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the control part 305, and the installation position presumption
part 308 may be substantialized by software used by aDSP.
In Fig. 10, reference characters in parentheses in dicate

components in the fourth or the fifth embodiment.
[0162]

Fig. 11is a schematic view showing an example of anouter
configuration of the information display device 300 of the door

installation type in the third embodiment.

The door installation type information display dev ice 300
is installed in space above an entrance door. In F ig. 11, the
information display device 300is mounted abovear ight side door
seen in the traveling direction (direction Df) of a vehicle 901.

In Fig. 11, the direction Df is the forward direct ion of
the vehicle 901, and the direction Db the backward direction of
the vehicle 901.

[0163]

ltisassumedthattheinformationdisplaydevice 300shown
in Fig. 11 is mounted in space above an entrance do or.
[0164]

Theinformationdisplaydevice300hasonedisplay part101
and three optical communication parts 106a, 106b, a nd 106c.
[0165]

The optical communication part 106a and the optica
communicationpartlO6baremountedsoastofacei nthelongitudinal
directionsotthevehicled01. InFig.11theopt icalcommunication
part 106a is mounted onthe right side (the side in the direction
Db) seen from a viewpoint facing the display part 1 01. Further,
the optical communication part 106b is mounted on t he left side
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(the side in the direction Df) seen from a viewpoin
display part 101.
[0166]

Theopticalcommunicationpart106cismountedso
in the transverse direction of the vehicle 901. In
the opticalcommunicationpart106cismountedtof
directionasthedirectionofdisplay by the displa
Fig.11,theopticalcommunicationpart106cismou
surface in which the display part 101 is mounted.

[0167]

Fig. 12is aschematic diagram showing anexample
theinformationdisplaydevices 300showninFig. 1
invehicles901. Fig.12isaschematicdiagramin
900 is seen from above.

In Fig. 12, the left side in the figure is the dir
Df, and the right side in the figure the direction
[0168]

In the example shown in Fig. 12, the information d
devices300aremountedabovethedoorsontherigh
seeninthetravelingdirectionofthe vehicles 901
eachofthevehicles901aand901b,theinformation
300 are mounted at three positions on each of the r
sides. Thatistosay, ineach ofthe vehicles 901
informationdisplaydevices300aremountedattota
of both sides.

[0169]
Further theinformationdisplaydevices300mount

sidesofthevehicles901aand901barearrangedto
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[0170]

The information display devices 300a, 300b, and 30 Oc are
mounted on the right side seen in the traveling dir ection of the
vehicle901a. Theinformationdisplaydevices300g ,300h,and300i
are mounted on the left side seen in the traveling direction of
thevehicle901a. Theinformationdisplaydevices 300d,300e,and
300fare mountedontherightside seeninthetrav elingdirection
ofthe vehicle 901b. The information display devic es 300j, 300k,
and300laremountedontheleftsideseeninthet ravelingdirection
ofthevehicle901b. Thetravelingdirectionofth evehicles901a

and 901b is the direction Df.

[0171]

Ontherightsideotthevehicle901a theinforma tiondisplay
devices 300a, 300b, and 300c are arranged in that o rder in the
travelingdirection. Further,ontheleftsideof thevehicle901b,
theinformationdisplay devices 300g, 300h,and 300 iarearranged

in that order in the traveling direction.

[0172]

Ontherightsideotthevehicle901b theinforma tiondisplay
devices 300d, 300e, and 300f are arranged in that o rder in the
travelingdirection. Further,ontheleftsideof thevehicle901b,
theinformation display devices 300j, 300k, and 300 larearranged

in that order in the traveling direction.

[0173]

Opticalcommunicationpathsthroughwhicheachinf ormation
display device 300 performs communication are forme d in the
longitudinal direction and in the transverse direct ion (facing
direction)ofthevehicles901aand901b. Theinfo rmationdisplay
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devices 300 are installed so that an obstacle does notinterrupt

the optical communication paths.

[0174]

The information display device 300a receives data D, from
the train operation system 910 or the terminal devi ce 920 of the
operator 930. The information display device 300a transmits the

receiveddataD ototheinformationdisplay devices300gand 300b.

The information display device 300g transmits the r eceived data
Dytotheinformationdisplaydevice300h. Theinfor mationdisplay
device300ktransmitsthereceiveddataD dtatheinformationdisplay
devices300cand300h. Thenformatiordisplaydev ice300Hransmits

the received data D o to the information display devices 300i and

300b. Theinformationdisplay device 300c transmit sthereceived
data D ¢ to the information display devices 300i and 300;. The
information display device 300i transmits the recei veddataD oto

the information display devices 300c and 300d.

[0175]

Theinformationdisplaydevice 300dtransmitsthe received
data D ¢ to the information display devices 300e and 300;. The
information display device 300j transmits the recei veddataD oto
the information display devices 300k and 300d. The information
displaydevice300etransmitsthereceiveddataD otatheinformation
displaydevices300fand300k. Theinformationdis playdevice300k
transmits the received data D ototheinformation display devices
300land 300e. Theinformation display device 300f transmitsthe

received data D o to the information display device 300l. The
information display device 300l transmits the recei veddataD oto

the information display device 300f.
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[0176]

Inthe example shownin Fig. 12, between the vehic
and901b,theinformationdisplaydevices300commu
other through the gangway 902. Each of the informa
devices 300c, 300d, 300i, and 300j, which are locat
in the longitudinal direction of the vehicle 901a o
901b, has an optical communication part 106 whose d
adjusted so that the communication direction become
direction. And eachoftheinformationdisplayde
300i,and 300jcommunicateswithaninformationdis
located on the opposite side in the oblique directi
gangway 902.

[0177]

In the example shown in Fig. 12, the information d
device300ccommunicateswiththeinformationdispl
Further,theinformationdisplaydevice300icommun
information display device 300d.

[0178]

Here, instead of adjusting the communication direc
anopticacommunicationpartL06 jigpossiblet
communicationpart106thathasasufficientlywide
ANG for optical communication.

[0179]

Fig 13sflowcharshowingdatatransmissiora
controbthenformatiordisplaydevice300rth
[0180]

First,inthe step S30, the information display de

is in a reception standby state. When one of the o
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communication parts 106 receivesdata, the processi ngproceedsto
the step S31.
[0181]

InthestepS31,thecontrolpart305causesthed atastorage
part 103 to store optical communication part identi fication

information D 1. The optical communication part identification

information D 1 is information for identifying the optical

communicationpart106thathasreceivedthedataD 0. Here,asthe
optical communication part identification informati on D,
information onthe position ofthe optical communic ationpart 106
arranged in the information display device 300 can be used.
[0182]

The information communication part identification
informationD 1canbeindicatedbyacharactercorrespondingtot he
position at which the optical communication part 10 6 is mounted.
TakingheexampleofFig.11 thepositioninforma tionotheoptical
communication part106acanbe made“L”, the positi oninformation
of the optical communication part 106b “R”, and the optical

communication part 106¢ “F".

[0183]

Further, also information indicating the angle of the
communicationdirection ofthe optical communicatio npart106can
be added to the optical communication part identifi cation
informationD 1. Forexample, bydefiningthedirectionofdispla y
by the display part 101 as the angle of O degrees, itis possible
to express the direction of communication of the op tical
communicationpartl06byanangleintherangefro mOto360degrees.
[0184]
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Taking the information display device 300 shownin
as an example, the optical communication part ident
informationD 1canindicate FOOforthe optical communicationpar
106c¢, L090 for the optical communication part 106a,
the optical communication part 106b. Further, int
communication is performed in an oblique direction,
12 as an example, the optical communication part id
informationD 1canindicateL045fortheopticalcommunicationpa
106a of the information display devices 300c and 30
for optical communication parts 106b of the informa
devices 300d and 300i. Taking an information displ
shown in Fig. 17 as an example, also optical commun
106d and 106e projecting outside canbeindicated s
example, the optical communication part 106d can be
URO000,andtheopticalcommunicationpart106ebyU
itis possible to represent an optical communicatio
replacing it with a numerical value instead of char
[0185]

Next, inthe step S32, the control part 305 checks

the received data D

accumulation part 102.

637969WO01T
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[0186]

For example, data identification information that can
identify different data D o is added to the received data D o- The
dataidentificationinformationis forexample,a sequencenumber.

A “sequence number” is a serial number given to a p acket to be
transmitted. The receiving side canrefertoseque nce numbersto

knowthecorrectorderofpackets,apacketlossin
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path, and the like.

Basedonsuchdataidentificationinformation, the control
part 305 can judge whether the received data D o has been already
accumulated.

[0187]

Further,inthe casewhere dataidentificationinf ormation
is not added to the data D o, all the data D o may be compared.
Alternatively, a hash value of the data D o may be calculated for
comparison. A “hash value” is a fixed-length value that has no
regularity and the fixed-length value is obtained f rom original
data by a certain calculation procedure. Use of ha sh value can

shorten a data search time.

[0188]

Forexample,inFig.12 theinformationdisplayd evice300b
receivesthedataD o fromthe information display device 300aand
the information display device 300h. In the case w here the data
Dvisreceivedfirstfromtheinformationdisplay dev ice 300a,the
dataD greceivedfromtheinformationdisplaydevice300h isjudged
to be the already accumulated data D 0-
[0189]

InthecasewherethereceiveddataD ohasnotbeenaccumulated
yet, the processing proceedstothe step S33. InF ig. 13, thisis

the case where “NO” is selected in the step S32.

In the case where the received data D o has been already
accumulated (Yes in the step S32), the processing r eturnstothe
step S30. InFig. 13, thisisthe case where“YES” isselectedin
the step S32.

[0190]
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In the step S33, the control part 305 causes the d ata
accumulation part 102 to accumulate the received da taD o.
[0191]

Next, in the step S34, the control part 305 select sa
transmissiondestination. Here thecontropart3 O0Sransmitsrom
all the optical communication parts 106 that have n ot been used
for the reception of the data D 0-

[0192]

Forexample,inFig.12,theinformationdisplayd evice300b
transmits the data D o to the information display device 300c and
the information display device 300h. In the case w here the data
Dy isreceived only from the information display devi ce 300a, the
information display device 300b transmits the data Dy to the
informationdisplaydevice300candtheinformation displaydevice
300h. InthecasewherethedataD oisreceivedfromtheinformation
displaydevices300aand300h, theinformationdisp laydevice300b
transmitsthe dataD oonlytotheinformationdisplaydevice 300c.

[0193]

Although,inFig.12,arrowspointinginopposite directions
are depicted between the information display device 300b and the
informationdisplaydevice300h thedataD dstransmitteddepending

on the reception state as described above.

[0194]

In the step S35, the control part 305 causes the s elected
optical communication part(s) 106 to transmit the r eceived data
Dy.

[0195]
Aifter completion of the transmission of the data D 0, the
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control part 305 returns to the reception standby s tate again.
[0196]

As described above, in the third embodiment, a plu rality
of optical communication paths are formed. Accordi ngly, it is
possible to enhance the resistance of communication to the case
wherepartofopticalcommunicationpathsbecomesu navailable,such
asthe case, forexample, where an obstacle interru ptsan optical
communication path. Here, “resistance” means abili tytoadaptto
changesinenvironment. Inotherwords,theoptica lcommunication
shown in the third embodiment is made to have redun dancy.

[0197]

On the other hand, in the case where the data D o has been
alreadyaccumulated suchdataD dsnotaccumulatedandransferred,
and thus it is possible to avoid duplication of tra nsfer of the
dataD .

[0198]

In the third embodiment, for the sake of simplicit 2
descriptionhasbeengivenbyfocusingattentionto thecasewhere
thedataD (is received from one optical communication part 10 6.
However,inpractice, thereisacasewhereaplura lity of optical
communication parts 106 transmit and receive the da ta D o.
Accordingly, judgment on whether the data D o has been already
accumulated, or on selection of transmission destin ation, or the
likeshouldbeperformedwithapluralityofoperat ionsconsidered.

For example, processing is required for preventing new dataD o
received from another information display device 30 0 from
overwriting the data D o that is under transfer.

[0199]
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Next, processing in the installation position pres umption

part 308 will be described.

[0200]

Hereinabove, description has been given assuming t hat
communication in the longitudinal direction of a ve hicle 901 is
performed only in one direction. That is to say, t hedataD gis

transmitted in the direction Db.

[0201]

Howeverjrthecasewhereenhancingofedundancy isdesired,
orthecaseofpresuminginstallationpositionsof theinformation
displaydevices300arrangedinacomplexconfigura tion,itisoften
better to perform also communication in the reverse direction
(direction Df). Although, in Fig. 12, the arrows i ndicating
communication in the longitudinal direction of the vehicles 901
are depicted in only one direction (direction Db), the following
descriptionofinstallpositionpresumptionwillbe givenassuming

that communication is performed in both directions.

[0202]

The install position presumption part 308 generate S
connection information 120 that associates its own information
display device 300 and otherinformation display de vices 300 with
which communication has been performed. Then, the information
displaydevice 300givesthe generated connectioni nformation 120
to the other information display devices 300. Att he same time,
theinformationdisplaydevice300acquiresconnect ioninformation
120 generated by the other information display devi ces 300.
[0203]

Based on the connection information 120, the infor mation
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displaydevice300generatesagraphthatindicates
state of a plurality of information display devices
[0204]

Here graphisinformationexpressedby, forexampl
(intersection points) and links (branches). It is
express relationship between the information displa
by puttingindividualinformationdisplaydevice 30
anopticalcommunication pathbetweeninformationd
300 as a link.

[0205]

Here, thisinformationthatexpressesrelationship
the information display devices 300 is referred to
information.

[0206]

The installation position presumption part 308 exe
examinationcomparinghegeneratedgraphindicati
state with the arrangement information stored in th
accumulationpartl02. Thenthenstallationposi
part 308 specifies the installation position of ind
information display device 300 in the train 900.

[0207]

The arrangement information indicates arranged pos

ofapluralityofinformationdisplaydevices300i
Thearrangementinformationfunctionsasanarrange
actual train 900.
[0208]
Fig. 14 is a schematic diagram showing an example

connection information 120.

55

637969WO01T

theconnection

300.

e,nodes
possible to
y devices 300
Oasanodeand

isplaydevices

between

as connection

cutes
ngheconnection

e data
tionpresumption

ividual

itions
nthetrain900.

mentmapinthe

of the



[0209]

Theconnectioninformation120hasanindividuali
field 121, a type identifier field 122, and a commu
field 123.
[0210]

The individual identifier field 121 stores the ind
identifier D 4 of an information display device 300.

The type identifier field 122 stores the type iden
Ds of the information display device 300.

The communication part field 123 stores, for each
communication part 106 providedinthe information
300, the connection destination of the opticalcomm
106 and the direction of communication performed by
communication part 106.
[0211]

Thecommunicationpartfield123showninFig.14
ofacommunicationpartaacommunicationparto,
partc. Inthefield ofthecommunicationparta,
oftheopticalcommunicationpartl06ashowninFig
In the field of the communication part b, the infor
opticalcommunicationpart106bshowninFig.11is
thefieldofthecommunicationpartc,theinformat
communication part 106¢ shown in Fig. 11 is describ
[0212]

EacHfieldhasdfieldordescribingeconnection
andafieldfordescribingthepositionoftheopti
part 106. For example, “Connection destination of

part &” is a field for describing the connection de
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theopticalcommunicationpartl06a. “Communicatio
indicates that the optical communication part 106a
therightside(thesideinthedirectionDb). Her
therightsideseenfromaviewpointfacingtheinf
device 300, as shown in Fig. 11.

[0213]

Fig. 14 shows an example for a door installation t
information display device 300 showninFig. 11. F
threeopticacommunicatiorpartsl06a,106bandl
and connection destination are stored in the commun
field 123.

[0214]

Here, an initial state of the connection informati
will be described.
[0215]

The installation position presumption part 308 of
informationdisplaydevice300generatestheconnec
12Ghaindicategheconnectiorstateoftsown
device 300. Then, the information display device 3
dataaccumulationpart102tostoretheconnection
[0216]

The installation position presumption part 308 sto
individual identifier D 4 and the type identifier D
informationdisplaydevice 300,whicharestoredin
storage part 307, into the connection information 1
informationdisplaydevice300. Further theinsta
presumption part 308 stores the communication direc

connection destination of each optical communicatio
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mountedonitsowninformationdisplaydevice300i ntatheconnection
information 120 of its own information display devi ce 300.
[0217]

Theinformationofthecommunicationdirectionof anoptical
communicatiorpartlO6spreviouslystoredrihe identifielstorage
part 307 or the data accumulation part 102 for each information
displaydevice 300. Inthecasewherethecommunic ationdirection
can be specified from the type identifier D 5, the installation
position presumption part 308 can specify the commu nication
directionfromthetypeidentifier D 5. Asaninitial value ofthe
connectiondestinationofanopticalcommunication partl06 avalue
meaning empty or no connection is set. Here, “empt y” means that
thereisnovaluethatcanbetakenasaninitialv alue. Asavalue
meaning no connection, “0” may be considered, for e xample.
[0218]

Next, update of the connection information 120 and
communicationoftheconnectioninformation120wil Ibedescribed.
[0219]

For example, as shown in Fig. 12, the information display
device300aasthestartingpointoftransferofth edataD operforms
transmittingoftheconnectioninformation120thro ughtheoptical
communicationpart106ofitsowninformationdispl aydevice300a.
At that time, the connection information 120 to be transmitted
contains a value (source identification information ) indicating
source in the field of the connection destination o fthe optical
communicatiorpartlO&haisusedotheransmi tting. Thissource
identification informationis also referredto as a transmitting
mark.
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[0220]
The word “transmitting” means sending of data or t he like
asarelectricsignalwithecircuit. Here datal ssentasanoptical

signal through an optical communication path.

[0221]

Here, the case will be described where the optical
communicationpart106ontherightside(theside inthedirection
DDb) of the information display device 300a of Fig. 12 performs
communicationwith the optical communication part 1 O6ontheleft
side(thesideinthedirectionDf)oftheinformat iondisplaydevice
300b. The optical communication part 106 on the ri ght side (the
sideirthedirectionDb)showninFig 1lisheo pticacommunication
partl06a. Theopticalcommunicationpartl06ont heleftside(the
sidenthedirectiorDfshownnFig.1lisheo pticacommunication
part 106b.

[0222]

In the connection information 120 transmitted from the
information display device 300a, the individual ide ntifier D 4
indicatingtheinformationdisplaydevice300a,its typeidentifier
Ds, and the optical communication part 106a thatis u sed for the

transmission are described.

[0223]

For example, “Communication part a” of the connect ion
information120showninFig.14indicatestheopti calcommunication
part106a. Thefield of “Connectiondestination of Communication
pare’bthecommunicatiorparfieldL23stores thevaluandicating
asource. Thisvalueindicatingthesourcefunctio nsasthesource
identificationnformationthetransmittingmark) thatandentify

59



637969WO01T

the optical communication part 106a as the source.

[0224]

When the information display device 300b receives the
connectioninformation120transmittedfromtheinf ormationdisplay
device300atheinstallationpositionpresumption par308compares
theconnectioninformation120ofitsowninformati ondisplaydevice
300bwhichisstorednthedataaccumulatiorpart 102 withreceived
connection information 120. Then, the installation position
presumptionpart308judgeswhethertheconnection information120
transmittedrontheinformationdisplaydevice300 ahasheeralready
recordedinthe connectioninformation 120 ofitso wninformation
display device 300b.

[0225]

Inthecasewheretheconnectioninformation120t ransmitted
fromthe information display device 300ais notrec ordedyet, the
installation position presumption part 308 causes t he data
accumulationpartl02torecordthereceivedconnec tioninformation
120.

[0226]

Forexample Fig.15isaschematicdiagramshowin ganexample
of connection information 120a and connection infor mation 120b
storedinthedataaccumulationpart102oftheinf ormationdisplay
device 300b.

[0227]

The connection information 120a indicates connecti on
informationtransmittedfromtheinformationdispla ydevice300a.
The connection information 120b is connection infor mation of its
own information display device 300b, which has been generated by

60



637969WO01T

the information display device 300b.

[0228]

The information display device 300b has received t he
connectionnformationl20aransmittedronthen formatiordisplay
device300awiththeopticalcommunicationpartl06 b. Accordingly,
theinstallation position presumption part 308 of t heinformation
display device 300b stores connection destinationi dentification

information D ¢ In the field of “Connection destination of
Communication part b 2" of the connection information 120b of its

own information display device 300b.

[0229]

Thefieldof“Connectiondestinationof Communicat ionpart
b2” is a filed for writing the information of the c onnection
destination(connectiondestinationidentification informationD 6)
otheopticakommunicationpartL06b. Thisconne ctiondestination
identification information D 6 IS information (connection
destinationidentificationD s2)thatcanidentifythesourceofthe
connectioninformationl20areceivedwiththeoptic alcommunication
part 106b. Here, the connection destination identi fication
informationD szmaybe,forexample,“theindividualidentifierD a”
and“the communication parta 1" ofthe information display device
300a.

[0230]

Further, theinstallation position presumption par t308 of
the information display device 300a stores the conn ection
destinatioridentificatiorinformatiorD drthefieldbfConnection
destinationofCommunicationparta 1"oftheconnectioninformation
120aofits owninformation display device 300a. T his connection
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destination identification information D 6 IS information
(connectiordestinationidentificationnformation Ds1)Jdentifying
theopticalcommunicationpartLO6bthathasreceiv edtheconnection
information 120a transmitted from the information d isplay device
300a. This connection destinationidentificationi nformationD ¢
isinformation(connectiondestinationidentificati oninformation

Ds;) thatcanidentify the recipientdestination ofth econnection
informationl20atransmittedoytheopticalcommuni cationpartLO6a.

Here theconnectiondestinationidentificationinf ormationD g may
be, for example, “the individual identifier D 4" and “the
communication part b 2" of the information display device 300b.

[0231]

In this way, the communication part a 1 of the connection
information 120ais associated with the connection partb ,ofthe
connectionnformationl20b. Asaresultthenst allationposition
presumption part 308 can link the optical communica tionpart106a
othanformationdisplaydevice300awiththeopt icakommunication

part 106b of the information display device 300b.

[0232]

Heretdlinkmeangostore jnreachconnection information
120, the information (connection destination identi fication
informationD syndicatingthat‘theopticaicommunicationpartl. 06a
of the information display device 300a” and “the op tical
communication part 106b of the information display device 300b”
haveapositionalrelationshipallowingdirectcomm unicationwith
each other.
[0233]

Forexample,inFig.15,thislinkisexpressedon theright
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side of the connection information 120a and the con nection
information 120b as a line 124 that connects the co nnection
information 120aand the connectioninformation 120 b. Indetail,

“the communication partb » ofthe connection information 120b” is

recorded in the Connection destination of the Commu nication part
azintheconnectioninformation120a, and “thecommu nicationpart
aloftheconnectioninformation120a’isrecorded intheConnection
destinatiorotheCommunicatiorparb drtheconnectiorinformation

120b. Thisexpressesthattheinformationdisplay device300aand
theinformationdisplay device 300b candirectlyco mmunicate with
each other.

[0234]

Then,theinstallationpositionpresumptionpart3 08ofthe
information display device 300b updates the receive d connection
information 120a and the connection information 120 b accumulated
intheinside. Aftertheupdateoftheconnection information120b,
the installation position presumption part 308 tran smits all the
connectioninformation120toallthe optical commu nicationparts
106a,106b,and106c. Theconnectioninformation1 20isstoredin
the data accumulation part 102. The connection inf ormation 120
contains the updated connection information 120a an d 120b.
[0235]

Thus,bytransmissionandreceptioninbothdirect ions,each
information display device 300 can acquire the conn ection
information120ofaltheinformationdisplaydevi ces300installed
inthetrain 900. Therefore, each information disp lay device 300
holdstheconnectioninformation120ofalltheinf ormationdisplay

devices 300 installed in the train 900.
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By repeating the above-described processing, all t he

informationdisplay devices 300 mountedinthetrai
theconnectioninformationl20ofaltheinformati

300. As a result, all the information display devi
generate a graph that indicates the connection stat
information display devices 300 mounted in the trai
[0237]

The installation position presumption part 308 ref
the thus-generated graph indicating the connection
arrangementinformation storedinthe dataaccumula
This enables the installation position presumption
presume the installation position of its own inform
device 300 in the train 900.

[0238]

Based onthe connection state, the orderandthe d
in which the information display device 300 is conn
specified, for example.

[0239]

Inotherwords, the installation position presumpt
308canacquiregraphinformationandarrangementi
graphinformationindicatestherelationofconnect
information display devices 300. The arrangementi
a map indicating the installation positions of the
display devices 300.

[0240]
Byusingthegraphinformation,theconnectionrel

amongthespecifianformationdisplaydevices300
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However, by using the graphinformation, itisimpo
theactuainstallationpositionsotheinformatio

300.

[0241]

Byusingthearrangementinformation,theposition
the information display devices 300 are mounted in
canbe specified. However, by usingthe arrangemen
it is impossible to know the position of installati
individual.

[0242]

Accordingly,theinstallationpositionpresumption
determines,asastartingpoint,aninformationdis
whosepositioncanbespecified;and basedonthe
and the arrangement information, tries to find out
combination of the information display devices 300
installation positions by applying the connectioni
turn to the information of the installation positio
informationdisplaydevice 300whosepositioncanb
for example in Fig. 12, the information display dev
receives the data D
combinationremains,theinstallationpositionsof
display devices 300 are specified.

[0243]

Furtherjnthecasewherethearrangementinforma
in the data accumulation 102 includes the informati
identifiersD
itispossibletospecifymorecertainlytheinstal

of the information display devices 300 by inserting
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identifiers D 5 previously in the connection state.

[0244]

According to the above-described processing, trans

thedatadD  @reperformedendlessly. Thusjmpractice ger

637969WO01T

fers of

mination

conditiorfotransfersothedataD dgequired. Aghdermination

condition, forexample, time, the number of transfe
Dy, or the like may be mentioned. For example, itis
employ amethod inwhich when, after turning on pow
ormoreelapsesfromthefirstreceptionofinforma
position, information specifying position received
nottransferredanymore. Alternatively,itispos
transferoftheoverlappedinformationbynottrans
informationasalready-receivedinformation(dataD
[0245]

Fig. 16isaflowchart showing control of transmis
receptionoftheconnectioninformation120inthe
The connection information 120 is information for d
installation positions of the information display d
[0246]

First,inthe step S40, the information display de
is in a reception standby state. When one of the o
communication parts 106 receives the connection inf
the control part 305 puts the processing to the ste
[0247]

InthestepS41,theinstallationpositionpresump
308&storegheopticatommunicatiorparidentific
D, temporarily inthe data storage part 103. Thisis

tothealready-accumulatedconnectioninformationa
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when the connection information is updated inthe s
optical communication part identification informati
information identifying the optical communication p
has received the connection information 120.

[0248]

Here, as the optical communication part identifica

information D
communicationpartl06arrangedintheinformation

300 can be used. The information of the position o
communicationpart106 canbe specified, forexampl

type identifier D 5.

[0249]

Next,inthestepS42 theinstallationpositionp
part308comparesthereceivedconnectioninformati
connection information 120 stored in the data accum
102, to judge whether new information exists.

[0250]

Referring to Fig. 15, the received connection info
120a is compared with the connection information 12
the data accumulation part 102, to judge whether ne
exists. Further, the received connection informati
comparedwiththeinformatiorrelatingtatheconne
120a in the connection information 120b stored in t
accumulation part 102, to judge whether new informa
[0251]

For example, in the case where information stored
individual identifier field 121a or the communicati

123aofthereceivedconnectioninformation120ais

67

637969WO01T

tep S43. The
on Dq is

art 106 that

tion

1, information of the position of the optical

displaydevices
f the optical
e,byusingthe

resumption
on120withthe

ulation part

rmation
Oa stored in
w information
on 120a is
ctionnformation
he data

tion exits.

in the
on partfield

differentfrom



637969WO01T

theinformationcorrespondingtothe connectioninf ormation120a,
which is already stored in the data accumulation pa rt 102, the
installation position presumption part 308 judges t hat new
information exists.
[0252]

In the case where new information exits, the proce ssing

proceedstothestepS43. InFig. 16, thisisthe casewhere“YES”

isselectedinthestepS42. Inthecasewherenew informationdoes
notexist,theprocessingreturnstothestepS40. InFig.16,this
is the case where “NO” is selected in the step S42.
[0253]

InthestepS43 basedonthereceivedconnection information
120, the installation position presumption part 308 updates the
communicatiorparfieldl23otheconnectioninfo rmationl20stored
inthedataaccumulationpart102. Inthecasewhe retheindividual
identifieD Lothereceivedconnectioninformationl 20idiff erent

fromtheindividualidentifierD 40ftheconnectioninformation120

storedinthedataaccumulationpart102,theinsta llationposition
presumptionpart308causesthedataaccumulationp artl02tostore
the received connection information 120.

[0254]

For example, in the case where the received connec tion
information 120ais different from the already-stor ed connection
information 120a, the stored connection information 120a is
rewritten based onthe newconnectioninformation 1 20a. Further,
in the case where the received connection informati on 120a is
different from the corresponding information in the connection
information 120b, the connection information 120b i S rewritten.

68



[0255]

Then,inthestepS44 theinstallationpositionp
part308performsselectiorofdestinations. Here,
may be all the optical communication parts 106. Fu
casewheretheconnectioninformation120tobetra
as the received connection information 120, the ins
position presumption part 308 can omittransmission
of the received connection information 120.

[0256]

InthestepS45,theinstallationpositionpresump
308ausegheselectedopticacommunicatiorpart(
alltheconnectioninformation120storedintheda
part 102.

[0257]

Referring to Fig. 12, for example, in the case whe
connectioninformationl20aisreceivedronmthein
device 300a, the updated connection information 120
connection information 120b are transmitted to the
display devices 300a, 300c, and 300h.

[0258]

The connection information 120 to be transmitted ¢
the value indicating the source inthe field corres
optical communication part 106 that becomes the sou
[0259]

For example, a case will be described where, in Fi
theconnectioninformation120fromtheinformation
300aistransmittedtotheinformationdisplaydevi

information display device 300c, and to the informa
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device 300j in this order.

[0260]

The information display device 300a generates its own
connectioninformation120a,andtransmitsthegene ratedconnection
information 120a to the information display device 300b. The
information display device 300b adds information of its own
connectioninformation120btothereceivedconnect ioninformation
120a to store it, and transmits both the connection information
120aandtheconnectioninformation120btotheinf ormationdisplay
device300c. Theinformationdisplaydevice300ca ddsinformation
ofitsown connectioninformation 120ctotherecei ved connection
information120aand120btostoreit,andtransmit stheconnection
information 120a, the connection information 120b, and the
connection information 120c, three items of informa tion in all,

to the information display device 300;.

[0261]

As a result, the information display device 300j h as four
itemsofconnectioninformation120a,120b,120c,a nd120j. These
items of information are the connection information 120 thatthe
information display device 300j stores at this poin t.

[0262]

Inthisstate acasewilbeconsideredwherethe information
displaydevice 300jreceivesfiveitemsof connecti oninformation
120a,120b,120c#,120i,and120d. Theconnection information120c#
includesinformationaddedtotheconnectioninform ation120c. For
example, in the case where information is transmitt ed from the
informationdisplay device 300ctothe information displaydevice
300jthroughtheinformationdisplaydevice300ian dtheinformation
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display device 300d, the connection information 120 c# includes
additionalinformationoftheinformationdisplayd evices300iand
300d.

[0263]

The connection information 120i and 120d, which is not
included in the connection information 120 received from the
information display device 300c, isnewly stored. Further, since
the connection information 120c is updated to the c onnection
information 120c#, the difference ofinformationis newly stored.
Inotherwords,theinformationaddedtotheconnec tioninformation

120c# is newly stored.

[0264]

Further,informationoftheinformationdisplayde vice300d
as a new connection destination is added to its own connection
informationl20jtoupdatetheconnectionnformat ionl20j#. Then,
information of itself (i.e. the information display device 300j)
asmnewconnectiordestinatiorisaddedahecon nectioninformation

120d, to update the connection information 120d#.

[0265]

Atthis point, the information display device 300j has six
items of connection information 120a, 120b, 120c#, 120d#, 120,
and 120j#.

[0266]

Theinformationdisplaydevice300gransmitsall theseitems
ofconnectioninformation120a,120b,120c#,120d#, 120i,and120j#
totheinformationdisplay devices 300c,300d,and 300kwithwhich
theinformationdisplaydevice300jcommunicates. Theinformation
display device 300d, which is the source of the las t-received
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information,isalsoincludedinthedestinationso
information 120.
[0267]

Then, after completion of transmission of the data
installationpositionpresumptionpart308returns
standby state (S30).
[0268]

Inthisway, theinformationdisplaydevices300c
a graph from the connection information 120 of the
thetrain900. Bythisgraph, theinformationdisp
canspecifytheconnectionstateoftheinformation
300 in the train 900.
[0269]

Based onthe specified connection state, itis pos
specifytheinstallationpositionoleachinformati
300 by applyinginturn each devicetoaplaceint
ofthe information display devices 300. Here, the
specified by the arrangement information stored in
accumulatiorpartl02. Irothemordspyapplying
fromtheconnectioninformation120tothearrangem
oftheinformationdisplaydevices300,theinstall
oftheinformationdisplay devices 300 canbespeci
arrangement information is accumulated in the data
part 102a through the data accumulation part 102I.
[0270]

However,dependingonthepatternofthearrangeme

likeottheinformationdisplaydevices300,someti

to consider a plurality of combinations of the arra
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[0271]

Forexample,itispossibletoconsideracasewhe
12 each information display device 300 is construct
differentiate right and left directions in communic
train operating system 910 or the terminal device 9
information to both the information display device
information display device 300g. The train operati
ortheterminaldevice 920isthestartingpointof
[0272]

Inthiscase,acombinationofthegraphandthea
information cannot specify the right and left direc
vehicles901;therefore,eveninthecasewhereall
display devices 300 are interchanged with respectiv
display devices 300 installed in opposite positions
and left sides of the vehicles 901, a combination o
information and the arrangement information does no
inconsistent. Forexample,itispossibletoconsi
the information display device 300a is interchanged
information display device 300g, or a case where th
display device 300b with the information display de
[0273]
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reinFig.
ed not to
ation andthe
20 transmits
300a and the
ng system 910

communication.

rrangement
tions of the
theinformation
e information
onthe right
f the graph
t become
deracasewhere
with the
e information

vice 300h.

Considering such cases, the installation position

presumption part 308 may use a sensor to acquire in
installationpositionsontherightandleftsides

901 or information on a positional relationship wit
another vehicle, to use the acquired information to
installationpositionsoftheinformationdisplayd

asensortobeused,anaccelerationsensor,aloca
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as a Global Positioning System (GPS), a door openin
detection sensor, or a camera can be considered, fo
[0274]

For example, when acceleration in the left directi
fromaviewpointfacing the display part 101 is det
anacceleration sensor atthe time of departure of
it is possible to determine that the information di
300 is installed on the right side of the vehicle 9
whenaccelerationintherightdirectionseenfrom
thedisplaypart101isdetected, itisfoundthat
display device 300 is installed on the left side of
901.

[0275]

Exceptatthetimeofcouplingordecouplingatl
operation of the train 900, the installation positi
informationdisplaydevices300donotchange. Acc
sufficient that communication for detecting the pos
informationdisplaydevices300isperformedonceb
ofthe operation of the train 900. Thus, the infor
devices 300 can performcommunication for detecting
in a state that an obstacle such as a passenger or
not exist.

[0276]

Here, “coupling”’meansincreasingofconnectedveh
atrain. Thus, more vehicles are connected inatr
orincidentally. Ontheotherhand,“decoupling’m
ofthe number of vehicles in atime zone of afew p

as the daytime on weekdays, to decrease transportat
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per train.
[0277]

Further, thefirst—the thirdembodiments describ
have beendescribed, assumingthatthe trainoperat
transmitstiminginformationforswitchingdisplay
for example.

[0278]

However, data transmission using optical communica
a passenger car can be interrupted by a passenger o
luggage during operation.

[0279]

Accordingly, display contents and their display ti
together with geographical information of the railr
previouslytransmittedtoalltheinformationdispl
200,300beforethestartofoperationofthetrain
dataswitching part 104, 204, 304 presumesthetrav
byusingasensorsuchasGPS aspeedsensor,ana
oradoor sensorand the geographical information o

line. Asaresult,alsotheinformationdisplayde
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edabove
ionsystem910

ofinformation,

tionin

I passenger’s

ming
oad line are
aydevices100,
900. Thedisplay
elinglocation
ccelerationsensor,
ftherailroad

vices 100,200,

300 can switch display autonomously. In that case, it is not
necessary to perform communication during operation of the train
900, andinterruptionofcommunicationdoesnotcau seanyproblem.
[0280]

In the above-described third embodiment, the conne ction
informationincludesthetypeidentifierD 5. However,inthecase,
forexample, where allthe information display devi ces300placed

inatrain900are ofthesametype, itisnotnece

such information (type identifier D 5)-
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[0281]
FOURTH EMBCDI MENT

Aconfiguratiorofirinformatiordisplaydevicet
toafourthembodimentissimilartothatofthein
device 300 of the third embodiment as shown in Fig.

[0282]

Description of the third embodiment replaces descr
of components having reference characters similart
thirdembodiment, namely, adisplay part101, adat
part102,adatastoragepart103,opticalcommunic
adisplaydataswitchingpart304,acontrolpart3
storage part 307, an installation position presumpt
astorage part 317, display panels 11, nonvolatile
12B,avolatiliememory13,aCPU15,opticalcommun
16, and a memory 17.

[0283]

Fig. 17 isa schematic view showing an example of
configuration ofthe information display device 400
embodiment.

[0284]

Theinformationdisplaydevice400isagangwayin
type device. The information display device 400 is
communicationthroughthe gangway 902 thatconnecti
901a and the vehicle 901b.

[0285]

Here, it is assumed that the openings (entrances)

gangway902arenotsufficientlywide. Inotherwo

that the entrances to the gangway 902 are narrow fo

76

637969WO01T

OQaccording
formationdisplay

9and Fig 10.

iption
othoseinthe
aaccumulation
ationparts106,
05,anidentifier
ion part 308,
memories 12A,

icationmodules

anouter

inthefourth

stallation
used for

ngthevehicle

of the
rds,isassumed

r performing



optical communication between the vehicles 901a and
gangway 902 connects between the vehicles 901a and
[0286]

Theinformationdisplay devices400areinstalled
aboveheespectiveentrancesahegangway902
901a and 901b.

[0287]

Opticalcommunicationparts106dand106eofanin
displaydevice400projectdownwardfromthebodyo
displaydevice400. Thatistosay theopticalco
106d and 106e jut out downward from the body of the
displaydevice400. Furtherforexample theopti
parts 106d and 106e can be installed separately fro
the information display device 400.

[0288]

Inthisway,duetoprojectionoftheopticalcomm
partsl06dandl06eintoanentranceothegangway
to secure light paths (optical communication paths)
communicatioreventhegangwayd02aotvide.
means jutting.

[0289]

Here, the optical communication parts 106d and 106

installedtoprojectintotheentranceofthegangw
the fourth embodiment is not limited to this exampl

[0290]

Forexample,communicationcanbeperformedbetwee

through end windows (not shown) at the ends of the

and 901b. Here, “end window” is a window provided
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inthelongitudinaldirectionofavehicle. Usuall
is provided beside an entrance of a gangway 902.

[0291]

Further,the optical communication parts 106d and

be installed outside the vehicles 901a and 901b, so
communicationisperformedoutsidethevehicles901
can adapt also to a train 900 having no gangway 902

[0292]

Fig. 18 is a schematic diagram showing arrangement

information display devices 300, 400 in a train 900
[0293]

Theinformationdisplaydevice300aisinstalleda
inthe direction Df of the vehicle 901a. The infor
device300fisinstalledattheendinthedirectio
901b. Differently from Fig. 12, the information di
300a and 300f are positioned to face the gangway 90
say, the information display devices 300a and 300f
at the ends of the passages of the vehicles 901a an
[0294]

Assuming that the direction Df is the traveling di
ofthevehicle901a, theinformationdisplaydevice
areinstalled in space above the entrance doors on
seen in the traveling direction of the vehicle 901a
information display devices 300g and 300h are insta
above the entrance doors on the left side seen in t
direction of the vehicle 901a.

[0295]

Theinformationdisplaydevices300dand300eare
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in space above the entrance doors on the right side
traveling direction ofthe vehicle 901b. Theinfor
devices 300i and 300j are installed in space above
doors on the left side seen in the traveling direct
[0296]

The information display device 400 showninFig. 1
usedncombinatiorwith forexample theinformat
300showninFig.11. Theinformationdisplaydevi
be arranged as shown in Fig. 18.

[0297]

In Fig. 18, each of the information display device
-300jistheinformationdisplaydevice300shown
oftheinformationdisplaydevices400aand400bis
display device 400 shown in Fig. 17.

[0298]

However,asforeachoftheinformationdisplayde
and 300f, itis necessary to change the positions o
communication parts 106a and 106b arranged onther
sidestothe positionsofthe opticalcommunication
106b shown in Fig. 17. The information display dev
300f are installed at the ends of the vehicles 901a
respectively.

[0299]

Theopticalcommunicationparts106aand 106bshow

17 are mounted in the same surface in which the dis
ismounted. The optical communication part106ais
the right side seen from a viewpoint facing the dis

Theopticalcommunicationpart106bispositionedo
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seen from a viewpoint facing the display part 101. The optical
communicationparts106aand106barepositionedab ovethedisplay
part 101.

[0300]

The opticalcommunication part 106cis mountedin thesame
surface in which the display part 101 is mounted. The optical
communication part 106c is arranged at the horizont al middle of
the display part 101. The optical communication pa rt 106c is

positioned above the display part 101.

[0301]

Firstdata D o IS transmitted from the terminal device 920
held by an operator 930 or from a train operation s ystem 910 to
theinformationdisplaydevice300a. Thanformati ondisplaydevice
300atransmitsthedataD ototheinformationdisplay devices300b
and 300g.

[0302]

The information display device 300b transmits the dataD o
totheinformationdisplaydevices300cand300g. Theinformation
displaydevice300gtransmitsthedataD ototheinformationdisplay
devices300band300h. Thanformatiordisplaydev ice300dransmits
thedataD ototheinformationdisplay devices 300hand400a. The
information display device 300h transmits the data D, to the

information display devices 300c and 400a.

[0303]

The information display device 400a transmits the dataD
totheinformationdisplaydevice400b. Theoptica lcommunication
part106doftheinformationdisplaydevice400atr ansmitsthedata
Dototheopticalcommunicationpartl06eoftheinfo rmationdisplay
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device400b. Theopticacommunicationpartl06eo ftheinformation
displaydevice400aransmitshedataD datheopticacommunication

part 106d of the information display part 400b. Th e information
displaydevice400btransmitsthedataD ototheinformationdisplay
devices 300d and 300i.

[0304]

The information display device 300d transmits the dataD o
totheinformationdisplaydevices300eand300i. Theinformation
displaydevice300itransmitsthedataD ototheinformationdisplay
devices300dand300j. Thenformatiordisplaydev ice300etransmits
thedataD totheinformationdisplaydevices300jand300f. And,
the information display device 300j transmits the d ataD (tothe

information display devices 300e and 300f.
[0305]

Further,communicationinthelongitudinaldirecti oninthe
vehicle 901 can be communication in both directions as described
above.

[0306]

In this way, it is also possible to secure optical
communication between different vehicles 901a and 9 01b.
[0307]

FI FTH EMBODI MENT

Fig. 9 is a block diagram showing schematically a
configuration of an information display device 500 according to
a fifth embodiment.

[0308]
As shown in Fig. 9, the information display device 500 of

the fifth embodiment has one or more display parts 101; adisplay
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switching part 304; a control part 505; a plurality
communicationparts106;aninstallationpositionp
508; and a storage part 317. The storage part 317
accumulation part 102; a data storage part 103; and
storage part307. Theinstallation position presum
functions as a communication control part. A plura
information display devices 500 are installed in a
[0309]

Intheinformationdisplaydevice500othefifth
the display parts 101, the data accumulation part 1
storagepart103,thedisplaydataswitchingpart3
part305, the optical communication parts 106, and
storage part 307 are similar to those in the inform
device 3000ofthethirdembodiment. Descriptionof
similatahoserthethirctembodimenigeplace
inthethirdembodiment. Irthefollowingthans
presumptionparts08 whichisdifferentfromthat
display device 300 of the third embodiment, will be
[0310]

In the third and the fourth embodiments described

exampleshavebeershowninwhichcommunicatiorbet
vehicles 901a and 901b is not particularly differen
communication within the same vehicle 901.
description has been given assuming that the inform
devices300,400canrecognizetheopticalcommunic
usedforcommunicationbetweenthedifferentvehicl
[0311]

However, itisconvenientiftheinformationdispl
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500canautomatically differentiatecommunicationw
vehicle901a901bfromcommunicatiorbetweenrthed
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Thus, theinstallationpositionpresumptionparts
differenti
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ithinthesame

ifferentvehicles

08inthe
ating
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between the different vehicles 901a and 901b, in ad dition to the
processingperformedbytheinstallationpositionp resumptionpart
308 in the third embodiment.

[0313]

For example, a camera or a sensor that can discrim inate
incidenceanglesisusedinalightreceivingsecti onofeachoptical
communication part 106. As a result, the installat ion position
presumptionpart508canautomaticallydiscriminate communication
withinthe same vehicle 901a, 901b from communicati onbetweenthe
different vehicles 901a and 901b.

[0314]

TheopticacommunicatiorpartlO6kothenforma tiordisplay
device 300d shown in Fig. 12 receives from an obliq ue direction
thedataD transmitted by the optical communication part 106a of
the information display device 300i. Similarly, th e optical
communication part 106b of the information display device 300j
receives from an oblique direction the data D o transmitted by the
opticalcommunication part 106aofthe information displaydevice
300c. On the other hand, for example, the optical communication
part 106b of the information display device 300b re ceives froma

lateratirectiorthedateD
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part 106a of the information display device 300a.

[0315]

Iftheinformationdisplaydevice 300hasasensor thatcan
discriminate incidence angles at the light receivin g section of
each optical communication part 106, communication between the
differentvehicles901laandd01bcanbeautomatical lydiscriminated.
[0316]

Further, if the light receiving section of each op tical
communicationpartlO6hasacamera,theinformatio ndisplaydevice
300 can recognize the gangway 902 as an image. Acc ordingly, the
information display device 300 can automatically di scriminate
communication between the different vehicles 901a a nd 901b.
[0317]

Agdescribedreferringarig 6 afolcommunica tiorbetween
thedifferentvehicles901aand901b,theanglebet weentheoptical
communicationparts 106 changeswhenthevehicles9 Olaand90lare
moving in a curved section of arailroad. Generall y, thischange
occursbhyarelativelylargeangleoveraperiodof severalseconds
to several tens of seconds mainly in the lateral di rection ofthe
vehicle 901.

[0318]

On the other hand, even as for communication betwe en the
information display devices 300 mounted adjacently in the same
vehicle 901a, 901b, the angle between the optical ¢ ommunication
partsl06changesaswell. Thisiscausedbyvibra tionordistortion
of the body during operation, and the change occurs mainly by a

small angle of one second or less.

[0319]
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Accordingly,theinstallationpositionpresumption part508
judgeswhetherthecommunicationpartyisoneinsta lledinthesame
vehicle 901a, 901b or one installed in a different vehicle 901a,
901b, based on the change in the communication angl e.

[0320]

Then, by adding this judgment result to the connec tion
information 120, it becomes possible to identify th e information
displaydevices500installedinthesamevehicle9 01a,901b. This
also makes it easy to presume the installation posi tions of the

information display devices 500.

DESCR! PI TI ON OF REFERENCE CHARACTERS

[0321]

100, 200, 300, 400, 500: information display device ; 11: display
panel; 12: nonvolatile memory; 13: volatile memory; 15:CPU; 16:
opticalcommunicationmodule; 17:memory; 101:disp lay part; 102:
dataaccumulatiorpart]l 03datestoragepart,L 04 204 304display
data switching part; 105, 205, 305: control part; 1 06: optical
communicationpart;107,317:storagepart;206:im agetakingpart;
120:connectioninformation;121:individuaidenti fierfield;122:

type identifier field; 123: communication part fiel d; 307:
identifiestoragepart308508installatiorpos itiorpresumption
part;900,901a,901b:train;901:vehicle;902:ga ngway;910:train
operating system; 920: terminal device; 930: operat or; Df, Db:
direction; ANG: effectiveangle; D 0:D 01,D 02,D 0a,D 06,D 0c:D 0d:D 0es

Do ,D 2a,D 25,D 2,D 24,D 2¢,D z:data;D  ;:opticalcommunication part
identification  information; D 2. position identification

information; D 3: vehicle number identification information ; D 4,
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Du1, D 42: individual identifier; D 5. type identifier; and D 6 D 61,

Ds,: connection destination identification information
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WHAT IS CLAIMED IS:
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1. An information display device for transmitting a nd
receiving data to and from one another, comprising:

a display panel that displays information; and

apluralityofopticalcommunicationmodulesthat perform
transmissionandreceptionofthedataincludingth einformation
to be displayed on the display panel by wireless us ing light;
wherein,

the plurality of optical communication modulesinc ludea
firstopticalcommunicationmoduledirectedinafi rstdirection
andasecondopticalcommunicationmoduledirected inadifferent
direction from the first direction; and

thedatareceivedbythefirstopticalcommunicati onmodule
is transmitted from the second optical communicatio n module.
2. The information display device according to clai m 1,
wherein:

theopticalcommunicationmoduleshaveaneffectiv eangle
satisfying a following equation (1):
[Equation 1]
Optical communicationeffectiveangle>4x tan™ — Yehiclel ength~+2 . @

Minimumcurvatureradius

3. Theinformationdisplay device accordingtoclai mlor2,
wherein:

when the received data includes first position
identification information that can identify a posi tion of its
owninformationdisplaydevice,asecondpositioni dentification
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informationthat canidentify a position of another information
displaydeviceisaddedtothereceiveddatabefore transmission

of the received data.

4. The information display device according to clai m 3,
wherein:

the first position identification information indi cates
a first count value, and the second position identi fication
informationindicatesasecondcountvaluethatis thefirstcount

value changed by a predetermined value.

5. Theinformationdisplay device accordingtoclai ma3or4,
wherein:

information corresponding to the first position
identification information included in the received data is

displayed on the display panel.

6. Theinformationdisplay device accordingtoclai mlor2,
wherein:

connectioninformationincludesanindividualiden tifier
foridentifying its owninformationdisplay device, adirection
of an optical communication module that has been us ed for
transmissionofthedata,aconnectiondestination oftheoptical
communication module thathas been used fortransmi ssion ofthe
data, or a type identifier for identifying a type o f its own

information display device; and
when the optical communication module receives the

connectioninformationofotherinformationdisplay devices,its
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ownconnectioninformationandtheconnectioninfor mationofthe
otherinformationdisplaydevicesaretransmittedf romtheoptical

communication module.

7. The information display device according to clai m 6,
wherein:

the information display device specifies its own

installationpositionbasedonitsownconnectioni nformationand
the connection information of the other information display
devices.
8. Theinformationdisplay device accordingtoclai meo6or7,
wherein:

the optical communication module identifies a sour ce of

light that includes the data; and
based on an incident direction of the light, wheth erthe

sourceisinthevehicleorinadifferentvehicle isdetermined.
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