1 DESCRI PTI ON MOTORMAN S CAB DI SPLAY SYSTEM AND DI SPLAY CONTROL METHOD FOR
MOTORMAN S CAB DI SPLAY APPARATUS Fi el d [0001] The present invention rel ates
to a notornman's cab display systemincluding a notornman's cab di spl ay
apparatus set in a notorman's cab in a notorman's car or a 10 conductor's
conpartment of a train and a display control nethod for the notorman's cab
di spl ay apparatus. Background [0002] A notornman's cab di splay apparatus set
in a 15 notorman's cab in a notor MAESKETION a conductor's conpart nent of
a train functions as a man-nmachine interface of a train information control
system that controls various kinds of information through a conmunication

network in avbtarnakosnmeabonrsFhey By orABRNARDCARsHL AP apnappar atwsoB0
di spl ays, for exanple, operation information of the train and nonitoring

i nformati on of on-boar HOBpYEFARHABSSah8BeRABFESYaARBEBARHR t0 i nput control
information into a train information control system by operating a touch
panel provided on a display surface of the notorman's cab di splay 25

appar at us. HiQQQ3] Patent Literature 1 describes a head-up display that

proj ects dl%ﬁ%fy contents of a notorman’'s cab dliguﬁyefeyaratus on a front

gl ass and di¥fibys t N %irgRssR cotéitsion relate otorman's cab

display system including a motorman's cab display apparatus
set in a metorman's cab in a motorman's car or a
10 conductor's compartment of a train and a display contrel

method for the motorman's cab display apparatus.

Background
[0002] A motorman's cab display apparatus set in a

15 motorman's cab in a motorman's car or a conductor's
compartment of a train functions as a man-machine interface
of a train information control system that controls various
kinds of information through a communication network in a
train formation. The motorman's cab display apparatus

20 displays, for example, operation information of the train
and monitoring information of on-becard apparatuses and
enables a motorman to input control infeormation inte a
train information control system by operating a touch panel
provided on a display surface of the motorman's cab display

25 apparatus.
f0003] Patent Literature 1 describes a head~up display
that projects display contents of a motorman's cab display
apparatus on a front glass and displays the display
contents.
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30 Citation List Patent Literature [0004] Patent Literature 1. Japanese
Patent Application 2 Laid-open No. 05-38966 Summary Techni cal Probl em

5[ 0005] For

exanple, an LCD (Liquid Crystal Display), an EL (Electro

Lum nescence), or the |ike has been used as a display device of a

not or man' s

cab display apparatus in the past. In general, the display

device is required to have high |l um nance taking into account visibility in

a 10 notor

f&géﬁg%lﬁbtrﬁgg@g§¢@e On the other hand, at night or during
tunnel traveling,” it is necessary to reduce |um nance because the display

device is too bright at display |um nance sane as the display | um nance in
the daytine Lunlnance adj ust nent has been nmanually perforned 15 or
t T¥orned by attaching an illuninance sensor. [0006] Wien the

aut omat i cal

| um nance mmﬁﬂﬁiﬁﬁﬁ Psorub@matically perfornmed, it is necessary to sense
illumnance in a forward direction viewed fromthe notorman's car (i.e
i 11 um nancel @R %] de ofcn exampicwi ¢h PRE 111 aw AanceskahsBi sPlBXeverD

because a Sﬁﬁegi'l% ﬁemm{%g@@néefb t ;@?éalli‘@pﬁéétﬂéehsué% tQ face a

crew nenber Si

IS opposite orward direction, with a

20

confi gur at i dhsphewhiiehitheof| & umhanoensensab dsspteyi dedaoatiube innshde of

10

15

20

30

past. In general, the display device is required to have
high Iluminance taking into account visibility in a
motorman’'s cab in the daytime. On the other hand, at night
or during tunnel traveling, it is necessary to reduce
luminance because the display device is too bright at
display luminance same as the display luminance in the
daytime. Luminance adjustment has been manually performed
or automatically performed by attaching an illuminance
sensor.

[0006] When the luminance adjustment is automatically
performed, it is necessary to sense illuminance in a

forward direction viewed from the motorman's car (i.e.,

illuminance outside of a train) with the illuminance sensor.

However, because a screen of the motorman's cab display
apparatus is set to face a crew member side which is
opposite to the forward direction, with a configuration in
which the illuminance sensor is provided on the inside of
the motorman's cab display apparatus, it is difficult to
appropriately sense illuminance in the forward direction.
Therefore, it is necessary to separately set the
illuminance sensor, connect the illuminance sensor te the
motorman's cab display apparatus using a cable or the like,
and sense illuminance in the forward direction.

[0007)] However, it is difficult to separately set the
illuminance sensor in the motorman's car in which a setting

place is limited. Further, there is a problem in that



25 the notorman's cab display apparatus, it is difficult to appropriately

sense illumnance in the forward direction. Therefore, it is necessary to
separately set the il lum nance sensor, connect the illum nance sensor to
the notorman's cab display apparatus using a cable or the like, 30 and
sense illum nance in the forward directi®on. [0007] However, it is difficult
to separately set the illum nance sensor in the notorman's car in which a
setting place, |5y iyl ecky R {hefos t et el srprobl smba-that ;8 wiring by
a cable is weak 1n anti-noise properties in a trainin which there is a |ot

of di st urbanceimoisesh{@008)dhe psesehtt i nlentsonrhaschbeenisade to sol ve

t he above d [ bed problens and it _is_an object of the present 5 invention
to obtain afiié%fnan'@h%a%r%?§%ka§n%?%Y%ﬂ?i%%?ﬁ%?%% e t%?nﬁﬁagecgge

di spl ay appasabasadhatican apbiorats cahdyiadj ysindbsptay banthangeecebnad

di spl ay device w thout using an illum nance sensor and a display control
nmet hod for imechbion neh' 80eAb" df SPPEYrApParF abdl. 18P SRV UEYBRSFo Probl em

[ 0009] To 'sol ye, Lhg, aboveo depaLl bedopp 0Bt eapagndogehieye Lherobuect, a
not or man' s Ca ispfay systemincludes: info na? on control term na
appar at usesanespecityely 4&jopuntiedpdaycansiofnact pdi A, dcopnest edvticeone

another by an inter-car transpm ssion path, and configured.to collect state
B 3 Be

i nf or mat i on"of"Gpparat g ed” mbuntBE BRCENEREPS aRd But'piP egntrait=°

i nformation,tontherappanat usesimhAf or ABLI @NsEORLT abpeeatnal. apparat uses
respectively mounted on a first 20 car and a | ast car of the train,

connecﬂéﬁ_to the information control term nal apparatuses by the inter-car
transn!SS|OQOF8£QDnan_§9§£¥gHred to manage train information including the
state information recei ve romthe informati on control term na

appar atusesjandothe To solve the above described problems and achieve

the obiect, a motorman's cab display system includes:
information control terminal apparatuses respectively

15 mounted on cars of a train, connected to one another by an
inter-car transmission path, and configured to collect
state information of apparatuses mounted on the cars and
output control information to the apparatuses; information
control central apparatuses respectively mounted on a first

20 car and a last car of the train, connected to the
information control terminal apparatuses by the inter-car
transmission path, and configured to manage train
information including the state information received from
the information control terminal apparatuses and the

25 control information transmitted to the information control
terminal apparatuses; motorman's cab display apparatuses
respectively mounted on the first car and the last car,
connected to the information control central apparatuses by
transmission paths for display apparatus, and configured to

30 display the train information transmitted from the
information control central apparatuses on a display screen
of a display device; and a luminance determining unit

configured to output luminance information for setting



25 control information transmtted to the information control term nal

appar atuses; notorman's cab di spl ay apparatuses respectively nounted on the
first car and the last car, connected to the information control central
apparatuses by transm ssion paths for display apparatus, and configured to
30 display the train information transméted fromthe information control
central apparatuses on a display screen of a display device; and a

| uni nance d Igmgmjggognﬁ%cg?é%g%r ed.10.Qut pﬁfqel vaEoange: LA eommtiqn for

setting 4 Tumnance o Screen. e information control centra
appar at us i aehudes appacathenihoiodeathohocatmuhatnﬁgrmaLuooonf|gured to

| | at t | ' f the,t t put | I, i nf ti
o 5 the {1 Ko TRL Bt B hanCam Cab rdph By A0RAr ALt RERUAGA S | uni nance

adj usting unbta€ophi geredet eradhushdt Bechufi napeeieh theodinspliay $ereen
according to the lum nance information output fromthe | um nance

det er mi ¥ ngtlupi Erafhe | GhtnaaterderesnfabnglapileyceRparas FoddG iowero @

the | ocat | oh P e NGt Fan oF e FFai RORut BOL r b CRa T Som For T &rkati on

cal cul ati ngofinthe dmspmhg,smMeandetebnﬁmhggtbhahethamtnahueis traveling in
a tunnel , Iunlnance |nfornat|o?Ffor Lns de .of tun set i,n advance, 15 and

out puts, wheRTGEPRFHPRI RYTPRAL TERR FRE AUPdPEPEGe eh§r8&P§P8eUPH§ "t unnel ,

| um nance '@ﬁ@rﬂﬁthQnE@fd@@é%h@ﬁlﬁﬁ tunRekosehk bl advamreen [0010] A dISp|ay
control nethod for notorman's cab display apparatuses is a nethod where the

di spl ay 20 apparastses atebpébpectivelyanmbunned 6/C&1PNr §0 cartrawk #1 ast

f t d I tral td & hat
Col l oct andCRANSER TT AT FhPof RGr N a Nl PP ARER LS Con Bt DT ar Sl ey

appar atus, andmconti guredite-dnspkayttibe traicslisnfiogmatiian bmmpyﬁﬁted 25
fromthe information control central apparatuses on a di spl ay screen of a

di spl ay devige! FRECHMIPLEY EBALr 6PembtRdE Hicl-Gads! ‘&% ti¢p Df-upnel,

| ocati on-i nf orLrREHER GalreRatiBg wait 1pLovcded ithrkhe Isréftorl@fptaac%rp@trol
central apparatus calculating a traveling |ocation of the

15 and outputs, when determining that the train is traveling
outside the tunnel, luminance information for outside of
tunnel set in advance.

[C010] A display control method for moterman's cab
display apparatuses is a methoed where the display

20 apparatuses are respectively mounted on a first car and a
last car of a train, connected to information control
central apparatuses that collect and manage train
information and transmission pathe for display apparatus,
and configured to display the train information transmitted

25 from the information control central apparatuses on a
display screen of a display device. The display control
method includes: a step of a location-information
calculating unit provided in the information control
central apparatus calculating a traveling location of the

30 train and outputting location information of the train; a
step of a luminance determining unit provided in the
motorman's cab display apparatus or the control central

apparatus comparing location information at beoth ends of a



30 train and outputting location information of the train; a step of a

| um nance determning unit provided in the notorman's cab display apparatus
or the control central apparatus conparing |ocation information at both
ends of a tunnel section on a track of the train and the | ocation
information of the train output by the Ibcation-information cal cul ating
unit, outputting, when determning that the train is traveling in a tunnel,

| um nance i t] i nsj f tu |, set. i d c
e e S
tunnel , | ummanceat hborohttloa forioutstdetobyt uhaelosetibn-advanoe) iand a
step of a lumnance, adjusting unit provided in the nmtorman's c di spl ay
appar at us aﬁ?%%?fﬂbl?%euPhhin%HE@ub l@@'tﬂaeaigBFﬁ§m§8388ntQ€50% ing to the

| um nance infQ1 et Lop-QUEPUL T EAMt hEnhEM Nangendater MhRbRgaklich for
Advant ageous Effects of Invention [0011] According to the present invention,

there i $ aninsié¢feéttuhaeli tetsiposdibheet oaadt BRAPREALNY  pebhfedr m
Luni : ¢ ; - . ! _  of
U nance adLUSHIPAL £venaLian LUl 0306580900 LR:0okoPLAY dody, i e

Description 0 Wi n 171's "a diragr a configuration
exanpl e of aukisabnceninrorhbobocsonbrobusystenvt knnaefli set embediviients;

FIG 2 is a diagramin which a schemati ¢ configuration of a notornman's cab
di spl ay appafdt us®t0Pacordi-Hg* P8 FheFHSH 8RbotireRE OF's Sfidl ity ¥own.
25FI G 3 ispacseheneti cadi 895aMa0f abReARLAr ARALS+GAR dihePhavdrpalatds 10.

10  the display screen according to the luminance information

output from the luminance determining unit.

Advantageous Effects of Invention

[0011) According to the present invention, there is an
15 effect that it is possible to automatically perform

luminance adiustment even 1f an illuminance sensor is not

providead.

Brief Description of Drawings
20 [0012] FIG. 1 is a diagram of a configuration example of
a train information control system 1 in a first embodiment.
FIG. 2 is a diagram in which & schematic configuration
of a motorman's cab display apparatus 10 acceording to the
first embodiment is mainly shown.
25 FIG. 3 is a schematic diagram of the motorman's cab
display apparatus 10.
FIG. 4 is a diagram of an example of stored contents
of a storing unit 16.
FIG. 5 is a diagram of an example of luminance in the
30 motorman's cab display apparatus 1 with respect to a change
in kilometrage.
FIG. 6 is a flowchart for explaining the operation of

the motorman's cab display apparatus 10 from time before



FIG 4 is a diagram of an exanple of stored contents of a storing unit 16.
FIG 5 is a diagramof an exanple of lum nance in the 30 notorman's cab

di splay apparatus 1 with respect to a change in kil onetrage. FIG 6
is a flowmhart for explaining the operation of the notorman's cab displ ay
apparatus 10 fromtinme before 6 entry ihito a tunnel section Tl shown in
FIG 5 until time after exit fromthe tunnel section Ti. FIG 7 is a

flowchart for l.ai nin 0 ian .of tihe nmotorgmn' s, di sp| gy
appar at us f’gméﬁlgzt(grnadt ea gcﬁﬁ}le%‘}?gsﬁn&géﬁcﬁg tunnel section T1 shown in FIG 5
unti| passagecof exitunmmedm sdct itomik?l anebtisora Tigure following FIG 6.

FIG 8 is a dia i.n whi ch_an exanpl e of |um nance gbtai ned when nmnual
| uni nance adj us?ﬁfﬁ} {slspégrﬁolr aﬁ?a&f{m(?fé‘f as]é@tr?%nt_ i %%%%tf(&@e? er
with a changg iMbtkOridd eeldAgesplay apddGt®s i 50 aa o Agrame | 8xwhi £homd
schematic configuration of the motorman's cab display apparatus 10
accordi Ag tidrea Sedend erifodirneht $isowmi At yFEhown. until vassage@f1® is a

di agr am of a : r cont o] r upit 16 of a
| um nance ﬁhenfgr% %ﬂcg[l(&%} tsltéifqﬁl %eggféjz%%éde err%%%ﬁ“n%ﬁ.#%?ti @11 is a

di agram of an exanpl 6 afs & stisderam shiwhi dlunmancenwie aofi Sphayasceeen 15
of the notornman's caqhedi ,Sﬂglﬁ}/ apparatus 10 gnhan es according to an_ increase
in 20 kil oftr3Ederd ien % IMYFH 20 HeT B of + ¥ i e WRERSEhe dayt i me
changes to @%gHNGection id!dhod? tSgdwWbAGtam of @pagsern of |um nance
during traveling in a period of tine when the daytime changes to the

eveni n§landkial pertisof tine when the eveni ng changes 25to ni ght.

FIG. 2 is a diagram in which a schematic configuration
of the motorman's cab display apparatus 10 according to a
second embodiment is mainly shown.

FIG. 10 is a diagram of an example of stored contents

15 of the storing unit 16 of a luminance determining unit 13
in the second embodiment.

FIG. 11 is a diagram of an example of a state in which
luminance of a display screen 15 of the motorman's cab
display apparatus 10 changes according tc an increase in

29 kilometrage in a train traveling in a period of time when
the daytime changes to evening.

FIG. 12 is a diagram of a pattern of luminance during
traveling in a period of time when the daytime changes to
the evening and a pericd of time when the evening changes

25  to night.

FIG. 13 is a diagram in which a schematic

configuration of a motorman's cab display apparatus

according to a third embodiment is mainly shown.

30 Descripticn of Embodiments
[C013] Embodiments of a motorman's cab display system
and a display control method for a motorman's cab display

apparatus according to the present invention are explained



FIG 13 is a diagramin which a schematic configuration of a notorman's cab
di spl ay apparatus according to a third enbodinent is mainly showmn. 30
Description of Enbodi ments [0013] Enbodi nents of a notornan's cab di spl ay
system and a display control nmethod for a notorman's cab di spl ay apparat us
according to the present invention are €xplained 7 in detail bel ow based on
the drawi ngs. The invention is not |imted by the enbodi nents. [0014]First

Enbodi ment .; Fl G L i S, i agram of, an, exanpl £,9f  the,configyratyon,s of a
train information control system 1 in the present enbodi nent. $hown in
FIG 1, a trdd niconsidtlsy ofhe @assdimeamta. car nunber one to a car nunber n

(nis an integer. equal.to or larger than 1). In each of the car nunber one,
which is tht,'oﬂ{]_st cﬁl,r Roél?kh%é%%?nmunb_er n, which is the 10 last car, a
mot or man' s cab dtﬁPJaN.ﬂ@pﬁﬂ@i&@ré@mx@&mﬂﬁiﬁmﬁdéO@fC@Hér@bnﬁﬁghkéhion )
apparatus 20, an information control term nal apparatus 40, and a plurality

of appaPat usles? 5Uraie wotmieat1om earhrol thetothbriinteenedracetcars, the
i nformati 0%&4& er rﬂ{%h&é%gf%ﬁ; us, 40, a@?ﬁx&?c?ﬁ@%@&”%‘fs n59fagr[se

nounted. [O e apparat uses unt ed on eac e cars are,

exanpl e, a ftoor ,a areainumesndi dhOnes , a acdHr akepbar Nt On, ianaATOntagkemat i c
train operati ng a aratu%, an_SlV gstati onar¥ inyerter functioning as an
auxi liary powst SUpptH 9 br LA atit ot cEBF9adtaktF ngRApparatys one
[0016] The iy oriratd omeont rof £RL rahqapRaral usnelnandyt heni pfhorpathen
control term nal apparatus 40 are connected to each other by an inter-car
t ransmi-8si ohepatdrazl. a Thetdpner cagaprahspi8gi oprpaehudllPs ant ransmi ssion
pat h

information control central apparatus 20, an information
control terminal apparatus 40, and a plurality of
apparatuses 50 are mecunted. In each of the other
intermediate carg, the infeormation control terminal

15  apparatus 40 and the apparatuses 50 are mounted.
[0015] The apparatuses 50 mounted on each of the cars
are, for example, a door, an air conditioner, a brake, a
motor, an ATO (auvtomatic train operating apparatus), an SIV
(stationary inverter functioning as an auxiliary power

20 supply), or an automatic broadcasting apparatus.
i0c1e] The information control central apparatus 20 and
the information control terminal apparatus 40 are connected
to each other by an inter-car transmission path 31. The
inter-car transmission path 31 is a transmission path

25 disposed between the cars and can be configured using, for
example, a LAN iine. The information control terminal
apparatus 40 mounted on each of the cars is connected to
the apparatuses 50 by an intra-car transmission path 32.
The intra-car transmission path 32 is a transmission path

30 disposed in the car and can be configured using, for
example, a LAN line.
(00171 The information contrel central apparatus 20 and

the information control terminal apparatus 40 are



25 di sposed between the cars and can be configured using, for exanple, a
LAN line. The information control term nal apparatus 40 nounted on each of
the cars is connected to the apparatuses 50 by an intra-car transni ssion
path 32. The intra-car transm ssion path 32 is a transm ssion path 30 -

di sposed in the car and can be configured using, for exanple, a LAN line.
[0017] The information control central apparatus 20 and the information

cont rol teryinal.appasgtys.40.are JBorespectiualy aocenhal Japparatys and a

; . b
term nal apparatus of ‘an information control apparatus. The ormati on
control centfahnappavatusi2d endithe appersatbon Toat hoFotreamical apparatus

40 collect train inforgat'on and ”erfg m 5 nEQitoang and control qf t he
apparatusesc%%tfﬂ cGoperati BRP# € h8a BPHerCspBér WEQFP?,CPW o

i nformation:epAt Aok &ﬁ{aHkQ@hsa@QaE@l usc40+eak heehs oshat @ ohnbeumald o rand
the |ike concerning the apparatuses 50 via the intra-car transm ssion path

32. The S nfephtpbhngoptfofonteminal theapprratlissae PPaAdnicosneation

collected s i r Lon a he . | to e. i.an tral centra
Copar ot e SBTS L IRRT DRREOD AS0obRE s bt Evy Srhie tpRLIRERILAN SO The
ot her cars weéamiheli appereansthansniiscon pathe3inftheainbor matd amecont r ol

central apparatus 20 is, connected to a 15 chtrQI o%eration appar at us ( not
; -

shown) such™a&®a RBSEEFIEnEPEI PBPETFhESERT 3P nilt-Pol "Eort P ral

apparat us 29r£ﬁ§ﬂ§§%&éncﬁﬁthpbzinf@h@aghﬁﬁmmwﬂh%ﬁ oS nicRut tf-amthe control
operation apparatus or the like, to the apparatuses 50 via the information

controliG erappakabhppatdt tsanemst-s20heachlobcthe cdes cadd feomertolon tarel
appar atuses, pQ. - ;[ Q0181 Thg ipkarpation controh central, appanatus 20, and

and the information contrel ferminal apparatuses 40 in the
other cars via the inter-car transmission path 31. The
information control central apparatus 20 is connected to a

15 control operation apparatus (not shewn) such as a master
controller. The information control central apparatus 20
transmits control information, which is input from the
control cperation apparatus or the like, to the apparatuses
50 via the information control terminal apparatus 40 of

20 each of the cars and controls the apparatuses 50.
[(0018] The information control central apparatus 20 and
the information control terminal apparatus 40 manage
various kinds of train information such as train operation
information including stop station information and time for

25 departure from and arrival at station information; train
location information indicating kilometrage from a
referaence point (e.g., a departure station); and state
information of the apparatuses 50. Each of the information
control central apparatus 20 and the information control

30 terminal apparatus 40 includes a CPU, a storing unit, a
communication interface, and the like not shown in the
figure and operates according to predetermined software to

realize functions thereocof.



the information control term nal apparatus 40 manage various kinds of train
informati on such as train operation information including stop station
information and tine for 25 departure fromand arrival at station
information; train location information indicating kilometrage froma
reference point (e.g., a departure stati%n); and state information of the
appar atuses 50. Each of the information control central apparatus 20 and

t he infor i contr t i 40, inel -} ) storing
unit, a co ddrzllr'bcjati or;‘ﬂ%en?]g%%ngﬁgénd tﬁgéﬁ%a%o%ﬂ)@%bm |§(F1 tﬁg ?fgure and
oper at es aqeoordidu tin predeterm nechlsof ¢ fatlee t 0ar eahmizer funet | ehschhéseof .

9 [0019] The notorman's cab displ ay apparatuses 10 are proyide

nmot or man' s %%%s£b$§ﬂr&?%exa%é; T %%g,“%ﬁﬁ%ﬁ_Ts Y%%C?if§tt%%r?aﬁﬂdcﬁﬁe car
nunber n, WH Gihd-Sndd1eidAStn€dF 52 3Ss NBN-PRE i A h N erdacesioh Ebatkpain
information control 5 system 1. The notorman's cab displ ay aBparatus 10 is

connect &d tay e ihf orfiet iwnteom® o e@nt dafP-bppar@Pu5a20S by Ualeransmi ssi on
path for dig ﬁ@%%%ﬁmﬁéuéﬁb3Ohf$£m§t58§d88$9féf 88@?9£i”?§%ak§t8%0 hded in
an n, a not di'sp

a car other e car nunber orman™s ca apparatus
havi ng 10 fluncd itoresn sahes asn tihet i ufict | dhspbéyt iepavbonsailbs calh di spl ay

apparatus 10 is provjded in the conductor’'s c artnment. The np ornag‘s cab
di spl ay appatdiUs~s TonEt ed ot t he Pﬁ‘?‘é%%ging‘ﬁ 2ohtf oPPEFNTRED the

appar at us 40,4 mihe£ak, i O Wi Shndhes C@Q}Q“&i%i§¥c9}?ﬁﬁféﬁﬁﬂt hh$ ipgoVi ded.
15 Consequently, this enbodi ment can be applied to e notorman' s cab
di spl ayLappéaratusompuired o the Cancother thahhborhtehearhd capbs.

[ 0020] The not o n' r_display. ap 10_c dj ai_n information
i ncl udi ng 3%53SQ%Xéépégx?ﬁ%g2%@a%%a§§§§£§§d5 A ?g? géﬁ%%%E%Eaﬁ openi ng and
cl osi ng st at@n@d rthentdoorThdriakeo phessur ezbt efrpelatusppbnathe dar, train

speed, and a congestion degree_in the car. A crew nenber can grasp the

states of t@RP%ﬁﬁ%ﬁ%tH%e%h%ol%ﬁﬁﬁmﬂFﬁ@ntSOHF§B@a§eE@hP@ﬁt§pBPrﬁﬁ€S 40
not or man' s gabc i sph ay; APRAL Ak Usnd Oconductor' s compartment is provided.

15 Conseguently, this embodiment can be applied to the
motorman's cab display apparatus mounted on the car other
than both the end cars.

[0020] The motorman's car display apparatus 10 can
display frain information including the states of the

20 apparatuses 50, for example, ar opsnring and closing state
of the door, brake pressure, temperature in the car, train
speed, and a congestion degree in the car. A crew member
can grasp the states of the apparatuses 50 according to
display contents of the motorman's cab display apparatus 10.

25 The crew member can input control information using input
unit (not shown in the figure) provided in the motorman's
cab display apparatus 10 and control tThe apparatuses bH0.
The input unit can be a touch panel or the like provided on
a display screen.

30 [0C021] A transmission path configuration of the train
information control system 1 shown in FIG. 1 shows an
example. A system configuration that takes redundancy into

account is also possible. For sxample, the information



25 The crew nenber can input control information using input unit (not
shown in the figure) provided in the notorman's cab di splay apparatus 10
and control the apparatuses 50. The input unit can be a touch panel or the
| i ke provided on a display screen. 30[0021] A transm ssion path
configuration of the train information ddntrol system1 shown in FIG 1
shows an exanple. A systemconfiguration that takes redundancy into account

s al'so possible.) For. exaimle..the,Lnbor upki one 19-controbncental,

apparatus 2 and he 1 nformation control term nal apparatus 40 can
configured aermlﬂ@hbéppsystea1400622]EercemﬁhpheedaasLQDd@ubqaldyﬁmﬁstal

D splay) is as a_dis Ia evi ce the, notqrpan's cah,

appar at us 1@83§%b disﬁ?ﬁyg %’ignrﬁéai?ﬁaqughgagsﬁﬁghgﬂ ﬁﬁﬁcéstaklng
visibility i9t@ ggcgumspmag/hgev@&@r 8@”tﬁecﬁbtgkmhh@sC@@@U@tl@pl%y
conmpartnment in the daytinme. On the other hand, at night or during tunnel

travel i fg, eheadaspbayCdevibe ﬁsSpééYbﬂE@h?ea@Sdﬁ@ﬁpayeﬁu#Pn@ﬁ@@ $a98 as 10
oo O LY ik agac ek i hh e dayLl TR gnduthe XEaL Ak Kby ke Befeniieel ore,

it is desirab GAcE Funi nance onatinmeo ay or
traveling Ie@atbﬁnthéoeaahﬁtEbrzslSOapdmagean1nn mhecﬁaaLSQhenaKnnthe

configuration of the notorman's cab dls rat us 0 15 according to
this enbodi FeRELi B2Rar nfy BhEHA QﬁddPﬁé ¥8PE§ r@ﬁﬁ d’Sipl ay*“appar at us 10

and the inf QEQEEhQHdQQQEEOHSCQBU gl-13ApakAt U <209 @ udapieied.sdlGas3 s a
schematic di agram of the notorman's cab display apparatus 10 and depicts a
di spl ayl screkn &5sphayi dedipanchein the daytime and the visibility is

poor. Therefore, it is desirable to reduce luminance
depending on a time of a day or a traveling location.
[0023] FIG. 2 is a diagram in which a schematic
configuration of the motorman's cab display apparatus 10

15 according to this embodiment is mainly shown and the
motorman's cab display apparatus 10 and the information
control central apparatus 20 are depicted. FIG. 3 is a
schematic diagram of the motorman's cab display apparatus
10 and depicts a display screen 15 provided in the

20 motorman's cab display apparatus 10.
[0024] As illustrated in FIG. 2, the information control
central apparatus 20 includes a location~-information
calculating unit 21. The motorman's cab display apparatus
10 includes a display device 11, a luminance adjusting unit

25 12, a luminance determining unit 13, and a manual luminance
setting unit 14.
[0025] The location-information calculating unit 21
calculates the location of the train. For example, the
location-information calculating unit 21 calculates

30 kilometrage infeormation, which is a distance from a
reference point {e.g., a departure station). The location-
information calculating unit 27 calculates kilometrage

based on, for example, the number of revocluticns of an axle



20 notorman's cab display apparatus 10. [0024]As illustrated in FIG 2, the
information control central apparatus 20 includes a | ocation-information
calculating unit 21. The notorman's cab di splay apparatus 10 includes a

di splay device 11, a lum nance adjusting unit 25 12, a | um nance
determning unit 13, and a manual |um nahce setting unit 14. [0025] The

| ocation-information calculating unit 21 calculates the | ocation of the

train. For exanplg,.dne | aeatd ol hanmtd qn. ca) aulating unifo 21 cal cul ates

30 kil ometrage | nfornation, I stance froma reference point
(e.g., a depdrdureeest dtiilamjet fHye lHiocatingrt1idmftor naté ohucatlawtat i ng unit 21

cal cul ates kil onetr.age based .on,. for ex | e, the nunber of revolutjons of
an axl o 1SR UGG et G i gt G EalT P4 ARG TS { RS AT bah at e
kil ometragg g nformation to the | um nance determning unit 13 of the

motorman' s cab di splay apparatus 10. 5[ 0026] The | um nance determ ni ng unit
13 has, °i n @B&rce, Ria oistiragecs riforamtiomq | weat i bh &% or Fat #8WIN6E - bot h

ends of at ciiaon d r . ex LA S i i i p ed
Cherern. i Tlegntd A ddend (o X IR A1 S SRk () ofr LDgeRPOAAL
i nformati omf whitcnriesl preesenin |ocatfian &Qanmmior natsioor ofg tiveitrabn
transmtted fromthe |ocation-informtjon, calculating unijt 21 and %he

ki | onet r age TGP Gh Gt ot t i ende"giathe Tannel-8etti Bh*tot f her eby

det erm ne whethered he td@iined g t1aveldne 4O Wnidhei §raekdehh 1heatupnel .
The storing unit 16 nmay be provided 15 on the outside of the |um nance
det er mLAi ngiruivinmal3i ande e difreci el o TR Sk heticereet erai heagtbant 13.

[0027]The'ﬂH@é¥M¥¥iéK“éﬁfﬁdﬂéﬁkﬁﬁ"ﬁnﬂé P?sanéntﬂgekilometrage
information at both the ends of the tunnel section tb
thereby determine whether the train is traveling (or on the
track) in the tunnel. The storing unit 16 may be prcvided

15 on the ocutside of the luminance determining unit 13 and
connected to the luminance determining unit 13.
[Q027] The luminance determining unit 13 has, in the
storing unit 16, for example, luminance information for
daytime and luminance information for inside of tunnel set
20 in advance. The luminance information is information for
determining the luminance of the disgplay screen 15 cof the
display device 11. Luminance for inside~cf~-tunnel (Ltl} is
set lower than luminance for daytime (L1) such that a
gcreen 1s not too bright in the tunnel and visibility is
25 not deteriorated. The luminance for daytime L1 is a
default luminance value mainly used in the daytime. In
this embodiment, luminance to be automatically set is only
the luminance for daytime and the luminance for inside of
tunnel. Therefore, the luminance fcor daytime may alsc be
30 considered luminance for outside of tunnel.
[C028] When determining based on fThe kilometrage
information representing the traveling location of the

train received from the location~information calculating



storing unit 16, for exanple, |lum nance information for daytinme and

| um nance information for inside of tunnel set 20 in advance. The | um nance
information is information for determ ning the |um nance of the display
screen 15 of the display device 11. Lum nance for inside-of-tunnel (Lt1l) is
set lower than |um nance for daytine (L1 such that a screen is not too
bright in the tunnel and visibility is 25 not deteriorated. The | um nance

for daytinme Ll i fayl t i na, - Iy used dd the daytige. In
this errbodiurrrlétﬁct 2%1 St%qﬁaﬁtglee téo merpg%tcgcrr%ata\%%glr{% setsllla;@onk}y ttﬂgﬂ?uﬁi nance
for dayti mewncharhe: |datenance foruriinsilde sefndanret . Lbhierefore, the

| um nance for_daytinme y al so be 30 considered lunm nance. for outsjde of
tunnel . [ OO VHET ‘Rt e’rTLfOrﬁ r#arydslﬂ%%ebl o 1t f?gaﬁﬁ I%‘inls%irpf% urﬂﬂ%?%%tf‘ik fo
representing,d hefiiaueld naidpsatd onuofc the, trgidn recei Methfremuhe the

| ocation-information calculating ~ 12 unit 21 that the train is traveling
out si debt hanaunnels e d i chalnc & e term sl ngt i tunnaeerisd e herfufi hdnce

i nformation_ f.aqr yii (Js €. t i C ) he:l um nance
adj usting ati -t fgf Wnergs deel}eerlnﬁnﬁlﬁ%“?%ajt‘{f#eﬁ%%?@gi ﬁo%??éfg%% |8]rflg in the
tunnel , theJdnidinance: deterim nbngeuni furlh sendsLthe tentmanteminfocaati on

for inside of tunnel (i.e., data of the |um nance Lil% to the | n£n ce
adj usti ng G st ngEgEnis ot e,}:%eeff{%i‘?]o‘?ret"?% s*ht® %Yﬂa%ﬁﬁsagf ?ﬁg
tunnel sectd.Qn. ale ePresai edas: Aangd-8 (AsB)sdf:aadaki A ogrbr agenkegei ved

fromthe location-information calculating unit 21 is represented as K, if
A=K=B, 10he dni nanwes detes nieiagveni frad det etataksorhbtiepgatiann is
present in the tunnel. O herw se, the |um npance .ge%gl%ggsni ng unit 13
det er mi nes $heF kM 1T @i § 52 bresentPisc ot &idestfe thnnef=8, the

[ 0029] Speci%dn?ﬂéeﬁ?e dyli DG i e St@ki 4P 9f abher ek osMeRa s €AB dirsphay s

apparatus 1 um nance determning unit 13 transmts the | um nance
i nf or mat i orpfesemayin nehe ot tihesl uni Gineew dgfustihgluninangeas an initial 20
setting val

G Spl 8y Serber T BT HCHT oht oy BBVI RS 11 VSt RECT GRAGNGS Forgiyti mo Li
according te,tdhejobtad negnhen nance information. Further, when the train
enters the tunnel section (at the kilometrage A), the |um pance
[0029] Specifically, during the startup of the
motorman's cab display apparatus 10, the luminance
determining unit 13 transmits the luminance information for
daytime to the luminance adjusting unit 12 as an initial
20 setting value. The luminance adjusting unit 12 sets the
luminance of the display screen 15 of the display device 11
to the luminance for daytime L1 according tec the obtained
luminance information. Further, when the train enters the
tunnel secticn {at the kilometrage A), the luminance
25 determining unit 13 transmits the luminance iniormation for
inside of tunnel to the luminance adjusting unit 12. The
luminance adjusting unit 12 sets the luminance of the
display screen 15 of the display device 11 to the luminance
for inside of tunnel Ltl according to the obtained
30  luminance information. The luminance determining unit 13
stores in advance luminance information cof the display
screen 15 immediately before the entry into the tunnel

section in the storing unit 16. Further, when the train



25 determining unit 13 transmts the | um nance information for inside of
tunnel to the |um nance adjusting unit 12. The | um nance adjusting unit 12
sets the lum nance of the display screen 15 of the display device 11 to the
| um nance ter inside of tunnel Ltl according to the obtained 30 | um nance
information. The |um nance determning tudit 13 stores in advance | um nance
information of the display screen 15 i medi ately before the entry into the

tunnel sectjan i : i ng, unit. 16,4 Rurd et hetd aj B A3neXits

t he tunnel és}ée?L(r:Etél o%ﬁézg%“ﬁin%lo%t#gg%n B ,L ﬁﬁleltfhﬁén?rnance )det erm nlil nJg u%ité 13
transmts tdwee dmnimianceriinf driratidzorsninneditat elynibefrore theoengtyonnto the
tunnel stored ip the storin it 16 to the lum nance adjusting.unit 12.
The 5 | umi nt %Fd]%éf ﬁ‘?gécif?ﬁ ;ﬁf’z e_srétt%ytjﬁé Tu %an%%rén%? %%%r%ﬁisbpa§}l‘§creen
15 of the dijgplay davice dld o-daim nance, damedi adelyg befprelthe enery into

the tunnel (in this case, the lunminance for daytime L1) according to the
obt ai ne@ | Uirnarcecd rfdirialt§foh . Wig] 00303 9he K¢ ohetieriese A ant 8

represent! ng Botdy the. ands of, £ ha,d uingl; sechdoncoar al 5o, bi; Aghcwl th

positive or ‘negative margi'ns given t fromt ocat i ons of actual
t unnel endsimrCadisegrientbasotad ning dorrgwihicdi tige | tmmmahceéicahhbe setet o

desired tim ng such as inpediately before or 15 inmmediately after the entry
into the tﬂ%llwl?%%i%?%l%%g%? ot ?‘ﬁﬂ%ﬁ‘?ﬁ?%l@oaﬁ%réﬁ?ﬂ@lgfﬁt from
t he tunnel . kor-exadmi €somhenidhe kilonetrage Ais set to a predeterm ned
di stance before the starting end of the tunnel, the |um nance determ ning

unit 130canl@G3hsnit The Yuhdnaheado AnfodnBt FreRr¢eenthspdecsh thenel to
e o™ TSRO0 L, 15T 2L Yo D81 ARepipe 181 BesTL R Uoe
di spl ay screefsilbrofmihel dé splayn devéecetd1ftont herel Untaanoasf of ersudd of
tunnel Ltl gfgggfiggdéP tggnsequently, timing for switching luminance
can be set to desired timing such as immediately before or
15 immediately after the entry into the tunnel or immediately
before or immediately after the exit from the tunnel. For
example, when the kilometrage A is set to a predetermined
distance before the starting end of the tunnel, the
luminance determining unit 13 can transmit the luminance
20 information for inside of tunnel to the luminance adjusting
unit 12 immediately before the train enters the tunnel.
The luminance adiusting unit 12 can set the luminance of
the display screen 15 of the display device 11 to the
luminance for inside of tunnel Ltl according to the
25 obtained luminance information.
[0031] The luminance determining unit 13 includes a CPU
(not shown in the figure) and the like in addition to the
storing unit 16. The luminance determining unit 13
realizes functions thereof by operating according to
30 predetermined software. The luminance adjusting unit 12
performs adjustment of the luminance of the display device

11 by adjusting, for example, a current value (or a vocltage

value) of a backlight of the display device 11 according to



25 obt ai ned | um nance information. [0031] The | um nance determ ning unit 13
i ncludes a CPU (not shown in the figure) and the like in addition to the
storing unit 16. The |um nance determining unit 13 realizes functions

t hereof by operating according to 30 predeterm ned software. The | um nance
adjusting unit 12 perfornms adjustnent of.4the | um nance of the display
device 11 by adjusting, for exanple, a current value (or a voltage val ue)

of a backlight of the display device 11 according to. .1 . I nance
infornatiohg%%t ?%&Qﬁ??%nf?ﬁ%rT%E%%%n% t%é?%?n#ﬁ?%QPB%i#u%gsak§g52]Further
as shown i gkt &nmaiddesmmnuat . | umi nance setting unit 14 is provided in the

motorman' s cab_display 5 apparatus 10. The manual |um nance setting unit 14
is aunit fbPC¥ahual IFushpettiagy FRRTRantel $8t t £ ngtPRf BRARET- oA "™ FRE F&nual

| um nance 5 wsxg? ugi iy 14, mpkes, pt; ROgsi Bl @héomg@@yﬁ!ﬁhyss%bt he sbugi,nance

of the display een 15 of the display device 11. The manual | um nance
settingZuni épddrdOueay0be Toafmgored bypifiencexaaptencaunskuid adj asting

i tch t devi ce, . |. 0 th renber .feel s.t hat
aut omat | cal P9Sherot i RARELY] L7 G0 b Paht oPAigs Bark. Pne éreu herbe

€ Crew menber can

i nput and setedeshtiged |uwai Ranee byteperatihng thempmpwal tl psrance setting
unit 14. 15 The set lum nance information is transmtted to the | um nance
adj usti ng uRRRLADLY| 8ethBhfuhihanaBCHePEr BRI AGSBARY $STe8Rd “Oh&fl Genance

of the disp egh, 15, 0f 1t hecdlsplay. devigenihcks sehanged., Ehe 1l,um nance
change by t%ggﬁgﬁ%aﬁgY%§$ng%ée ge%t?ng ﬁnit 14nha§ hfghe% grfgrity over 20
| umi nande setyihg bynAugormati byadfust meampliTheanmpdanel adijnaricedgsetti ng

unit 14 includes. a function, of resetti?g t he nanuall%-se | um nance and
Pe @gn%P

returning t A8 REAUEF SettPhf £6VaGFoma SERTPRG, K urati'on in which

the manual Luphpaneg:$8tthAg HOkbmA4iks N9t sprOViugedanSealiso RS AlgLt
25[ 0033] The | um nance determning unit 13 records in advance the | um nance
i nf or mat i onokntedi deeky bBfoFserhacBhery Cint 6'PHE ERRNSEIsE@Sd®d n t he

storing unt§ 49.3Hel bhaby Yl NeR! RELELW IRIREL JRMAL Y AR & 4.
| um nance (&.g., reéduces PEfinan e) before the trarn enters the

15 The set luminance information is transmitted to the
luminance adjusting unit 12 via the luminance determining
unit 13, and the luminance of the display screen 15 of the
display device 11 is changed. The luminance change by the
manual luminance setting unit 14 has higher priority over

20 luminance setting by automatic adjustment. The manual
luminance setting unit 14 includes a function of resetiing
the manually-set luminance and returning the manual setting
to automatic setting. A configuraticn in which the manual
luminance setting unit 14 is not provided is also possible.

25 [0C033] The luminance determining unit 13 records in
advance the luminance information immediately before the
entry into the tunnel section in the storing unit 16 such
that, even when the crew member manually adjusts luminance
(e.g., reduces luminance) before the train enters the

30 tunnel section, after the train exits the tunnel section,
luminance returns to the luminance adjusted by the crew
member before the train enters the tunnel section. FIG. 4

is a diagram of an example of stored contents in the



30 tunnel section, after the train exits the tunnel section, |um nance
returns to the | um nance adjusted by the crew nenber before the train
enters the tunnel section. FIG 4 is a diagram of an exanple of stored
contents in the 15 storing unit 16. In the exanple shown in the figure,
the storing unit 16 has stored therein hym nance information for daytine
17a, lum nance information for inside of tunnel 17b, kil onetrage
information 18 of tunnel. section,. and 5 | um nance information

bef or e entr?L?FﬁQQt%mﬁ%I1§9. %%O%QﬁFﬁ%fmgi%ss O%?ab?aﬁ?%f 5ﬁu5§gﬁ§ﬁg of

| umi nance i &k dhen ok o1 fans sheabs €b sk ayh appar at wsi ddnwkt hnrespactioho a
change in kilonetrage. Specifically, in FIG 5, a state is 10 shown in

whi ch the |i0F rdaceing ther digplagncer Beho1BabiCt hEChot BF A’ §TchBl8Rdpl ay
apparatus 1 han i .Lnc L kil o ge i he train
traveling igﬂ§hgk%§§T?§£$&€08%%?%Egghgﬁnigﬁégl%Fné%hfggéf?'ﬁﬁe%nphe train
reaches 515 1heikihoset nfAgendt atnaistradtahgigndebbra eonngl isset itonnEl, the
not or man' s fﬁb di spl ay apparatus 10 adjusted to the |um nance for daytine
LI reduces e lum nance of the display screen 15 to the | um nance for
inside of tummel)Ltl.rYHensthe LraingteachesahhexkinbosebragenBrahca in
termnal end 20 of the tunnel section Ti, the notornman's cab display
appar at us 10h¢ egeternpe’ Furithaféerofyt ABrdraplayL8créeh I55P6SthéA @ni nance
for daytine . expl aj Qve, -k unk ngnce..c rok i r.far by
t he Iuninan%%£%%$§%ﬁig#%gﬂﬁgfgeg3. %%ggpfﬁggPFgf ? e@ﬁgﬁigénge% gg%r%?ﬂing
unit 13025 cohapares phesenthkotaiioancaf ofmathkeodiebltlestraiem At aitned from
the location-information cal cul ati unit 21 and bhe kil ometrage ..
i nf or mati on-18 %@t?ﬁ@aPuﬁn@Fbsgé?ngyTTPQFS?éBSiﬁ tﬁgagggfiﬁﬁéﬁﬁqﬁnfB in
advance and.Quiputs-kinds of kyumhpapeggkntar MBI eRak@speekicvalyy in the
corresponding to a start 30 point and an end point of the tunnel section Tl
to the | um daptémadj usting unit 12 at the start point and the end point.
1o aor aonEBp38h ot R URbhnt£a20hHRt S, L 0E YT 0ARGE GL the Gl slher een
15 accordin 0 the

15 +the kilometrage A at a starting end of a tunnel section TI1,

Lately

the moteorman's cab display apparatus 10 adjusted to the
luminance for daytime L1 reduces the luminance of the
display screen 15 to the luminance for inside of tunnel Ltl.
When the train reaches the kilometrage B at a terminal end

20 cf the tunnel section T1l, the motorman's cab display
apparatus 10 resets the luminance of the display screen 15
to the luminance for daytime L1. As explained above, such
luminance control is performed by the luminance determining
unit 13. Specifically, the luminance determining unit 13

25 compares present location information of the train obtained
from the location-information calculating unit 21 and the
kilometrage information 18 of the tunnel section Tl stored
in the storing unit 16 in advance and oulputs kinds of
luminance information respectively corresponding to a start

30 point and an end peoint of the tunnel section Tl to the
luminance adjusting unit 12 at the start point and the end
point. The luminance adjusting unit 12 adjusts the

luminance of the display screen 15 according to the



16 obtained |um nance information. [0036]1t is assuned that the notorman
feels the display screen 15 dazzling because of a change of the weat her
and, for exanple, reduces the |um nance of the display screen 15 5 by
operating the manual |um nance setting unit 14. Kilonetrage at this point
is represented as P1 and the manual |l y-sets | um nance is represented as L2
(FIG 5). Thereafter, when the train reaches kilonetrage C at a starting

end of a tunnel, sectjon, T2, the potorman's cab 10 display apparatus 10
reduces thé%%ﬁﬁ%%ﬁc“Wﬁn?WEFcﬂ%é§%§ﬁ%%?%én 15 to the |uminance for inside

of tunnel Lfdo3dhis meanssthaduhdrl2zdt | chdhesttheahr abolseapbesisplay
kilometrage D at a term nal end of the tunnel section T2, the notorman's
cab di spl ays@ppRit at usdapz eveteemes ¢ upf nanekapfet A 1Be dVepFafrsérden 15

to the |um papce, adjuste be, o0t OLPR. REf o5 e Lhe i LOELT age Crak st he
starting en ofg%%ﬁ%¥%hng?@%%%tion T%uﬁ?ﬂé., tﬁe funinange 2). Thi's is
cont r ol 5t haty cape bet peg f oneedabezhubent hentansaahtegdenétmiAiing unit 13

stores the nafuall¥-set u 'nance.igfornation in the ZOP?torin unit 16 as
y 0

|
the | umi narfoel TRTOIAAE] Bh T IhedrSLaty- Bef GPECSREFSS: RAE0TLunRel 6.

[0037] FI G =h$a 81§l ouehant: foncexptai-ahpgsthecaperat.ponrot: .t Be .not or man' s
cab display apparatus 10 fromtime before the entry into the tunnel section
Ti shown i TS G5, unbel thaetapter rexfbepr s ehettaffiel d&cfion Ti. The

| um nance of. .di s y..screen o] er .S LSpl.a par at us
10 is initi% %€@§§% ?%Stﬂg %uﬁ?%%%%egf?p$85D§géng§§tP%ggrﬁégsg]ﬁféghomn in
FI G 6,10t hedl sii mangepdetena hinged30cani thé3lneéebues thetkil oietriage K

f the inf ti trol tral t 20 I i i nf ti
of the trai FEESE). LTnESi hRor HET DI CONEr bl ConEraP abparatud o hT

periodi cal | yetransaktsphogatien, i nfpepathentt@ibh@eaches kilometrage D
at a terminal end of the tunnel section TZ, the motorman's
cab display apparatus 10 resets the luminance of the

15 display screen 15 to the luminance adjusted by the motorman
before the kilometrage C at the starting end of the tunnel
section T2 {(i.e., the luminance L2). This is control that
can be performed because the luminance determining unit 13
stores the manually-set luminance information in the

20 storing unit 16 as the luminance information immediately
before entry into tunnel 19.

00371 FIG. 6 is a flowchart for explaining the
operation of the motorman's cab display apparatus 10 from
time before the entry into the tunnel secticn T1 sheown in

25  FIG. 5 until time after exit from the tunnel section TI.
The luminance of the display screen 15 of the motorman's
cab display apparatus 10 is initially set to the luminance
L1l for the daytime.

[0038] As shown in FIG. 6, the luminance determining

30 unit 13 receives the kilometrage K from the information
control central apparatus 20 as location information of the
train (81). The information control central apparatus 2C

periodically transmits location infermation to the



17 lum nance determ ning unit 13. [0039] Subsequently, the |um nance
determ ning unit 13 conpares the kilonmetrage K and kil onetrage information
of the tunnel section Ti (S2) and determ nes whether K<A (S3). 5 The

kil ometrages A and B are included in the kilometrage information of tunnel
section 18. [0040] Wien determ ning that 1K<A (Yes at S3), the |um nance
determning unit 13 repeats the processing at Si to 52. On the other hand,

when deterrtjlnl ng that A=K (\No. at 10. tSSQ the lum nance determining unit 13
det er mi nes tlert:”?fd% ITéhtHHed the tunnel section Ti, outputs the

| um nance I[rtftpargnatl orstfmsreqtr@ttd@ of t iunmehilathed ald e maneei adj Bist i ng
unit 12, and stores the |lum nance information for daytine 17a in the
storing uniGome s tiHe 1@3%‘1“1@?@&% f s r?ﬁﬂ‘?i‘i‘?‘ﬁﬁ%ﬂét%‘??“%%t%?eo%t ry

into tunnele 9 {5h)e) Ttoeecélhgﬂ @Sp ) dé&%&'ct@céﬁ%tnelz S&lsnd heglymi gance of

t he di spl ay screen 15 evice 11 to the [ um nance for I nsi de
of tunnél I|THe ¥i00A4diSubseguentiy,B tdvee | Und hadee det@ren nl hgnehkege3 20

recei ves the | onetrage. K as |.ocation i rratlon of the train fromthe
i nf or mat i onlrb%‘?ﬁltlaoﬁl%n(t# lgtm};ﬁ)‘?p]arsaet‘ﬁ{_s A0 conpares the kilonetrage K

and the kil petgpge imfar r@étmmlﬁ@etmwwAsemioﬁmtT$3)(S6theand .
determ nes whether K =B (57). 25[0042] When determ ning that K=B (Yes_at
S7), the | ulrﬁrweme:@et@wﬁmﬁw%mthsléiete?w%stt%a@r%%sWaanaitssﬂmvi ng

in the tunnel ction Ti an eat e cessi n .at S5 to

Speci fical I'y° $ (?ffn%%c%t %{ %Iﬁ ‘? %rrﬁle s &?%eA%m (Hangs
adj ust ggnt &) t'ﬂ‘ﬂélgldtﬁberﬁhﬁcf@ @&téfﬁmle@t@mttm a@ﬂ@efh;usegt kB8Rt TEhe
However , thereafter unl ess manual adjustnent is perforned, the |um nance

det er mi ni ngt i NS delse PRl Pt forpnehes tORE pANEE! outputs the

luminance information for inside of tunnel 17b to the
luminance adijusting unit 12, and stores the luminance
information for daytime 17a in the stering unit 16 as the

15 luminance information immediately before entry into tunnel
12 (S4). The luminance adjusting unit 12 sets the
luminance of the display screen 15 of the display device 11
to the luminance for inside of tunnel Ltl.

[GO41] Subsequently, the luminance determining unit 13

20 receives the kilometrage K as location information of the
train from the information control central apparatus 20
{85), compares the kilometrage K and the kilometrage
information of the tunnel section T1 (86), and determines
whether X<B (87).

25 [0042) When determining that K<B {Yes at 57), the
luminance determining unit 13 determines that the train is
moving in the tunnel section Tl and repeats the processing
at 55 to $6. Specifically, the luminance determining unit
13 performs the luminance adjustment at timing when the

30 train enters the tunnel section Tl. However, thereafter,
unless manual adijustment is performed, the luminance

determining unit 13 does not perform the luminance



18 adjustnent until the train exits the tunnel section T2. On the other
hand, when determning that K>B (No at S7), the | um nance determ ning unit
13 determnes that the train has exited the tunnel section Ti and outputs
the lum nance 5 information i medi ately before entry into tunnel 19 to the
| um nance adjusting unit 12 (S8). Conselfently, the |um nance adjusting
unit 12 can reset the |um nance of the display screen 15 of the display

device 11 t@ihBenkuni naRee khel mredihakelysbeher e uhie lentiy iidi az.he drunnel
section TI. 10 0043]FIG 7 is a flowhart for explaining the operation of

t he not or rrﬁhesOééﬁrdi@ﬁﬁayWéﬁﬂaldﬁﬂiﬁ§m}@lﬂﬂoﬁ1hﬁl >@ef élroe 3the’ ent rt;hq nto t he
t unnel sectlluglgnggcah er 3Bl g}gogntir%t |13 %ﬂe%rﬂi r, exist frmdhe 1

section T2 and I's a art ntinue romF G 6 15[ 0044] V\hen Ium nance
setting isepértor nad Vmantahe seandan Mimananceatsetits mfeunivmilvrate t he poi nt

of the kil onetrage Pl, .the manu nance settin nit 14 outputs set
| umi nan{e PREGERALIGH thﬁéaF&ﬁ]yn;ﬁ?é)rgdjWI nd“ﬁ% UE ¥ Hgéj tl.metﬁh
det er mi ni NG WAtAL3 2010WkRULS Wbhe hem mance |d&>fr@efmiérﬁmy,vwﬁ@ i's
transmtted fromthe manual |'um nance setting unit 14, to the | um nance

adj usti ng GHIMELNERCESYY: UPKENGUMIAENGE AdfuSESRy Uia 11 idenee Hel iR nance
of the displa aég% %%@gje% e e %%%O[dﬁe?ﬁquﬁf Jea Qbtal ned Jym ﬂ?x&tcrﬁai ce

i nformation. ubséquent 'y, nance determ ning uni
recei ves the Kmhemetragey Keffom time iemf‘t(xryrramm enttnoln<clerdg @t 1 @applk at us

20 as Iocatlon informatjon of the train The Iumn e determ ning
unit 189 con&red t he fiiG-orfetade 1%%?}‘?% %clﬂé 33?‘? on of the

tunnel 30secli-an ;L2 Q;?fl%@%t%%ﬁawﬂgﬁe:%mmra%%%ﬁaﬂa%s Ki 4 oresages C

and 0 are included in the kilonetrage information of tunnel section.
[ 0046] When Lde@elbmfmn?ag HhtateTkK<G (IYds dthe3innglhesedioioiym hane@ddeter mi ni ng

AR R e R R e R
det er mi nes itshat flowchart continued from FIG. 6.

i5 [0044] When luminance setting is performed via the
manual luminance setting unit 14 at the point of the
kilometrage P1l, the manual luminance setting unit 14
cutputs set luminance information to the luminance
adjusting unit 12. The luminance determining unit 13

20 outputs the luminance information, which is transmitted
from the manual luminance setting unit 14, to the luminance
adjusting unit 12 (S9). The luminance adjusting unit 12
sets the luminance of the display screen 15 to LZ according
o the obtained luminance information.

25 [0045] Subsequently, the luminance determining unit 13
receives the kilometrage XK from the information control
central apparatus 20 as location information of the train
(810). The luminance determining unit 13 compares the
kilometrage K with kilometrage information of the tunnel

30 section T2 (S11} and determines whether K<C (512).
Kilometrages C and D are included in the kilometrage
information 18 of tunnel section.

[00486) When determining that K<C (Yes at 512}, the



the train has entered the tunnel section T2, outputs the 5 | um nance
information for inside of tunnel 17b to the |lum nance adjusting unit 12,
and stores information concerning the nmanual |l y-set |um nance L2 in the
storing unit 16 as the |um nance infornmation inmredi ately before entry into
tunnel 19 (S13). The lum nance informati#®n 10 i mediately before entry into
tunnel 19 includes information indicating that the lumnance is L2 and is

t he manual liymsetaddandasngeni nihey luHimance @ usd g yntdedss 5ied sat helo
| um nance of the display screen 15 of the display device 11 to the
| umi nance ftor Sldsi dérofthaumidled tHand5[v0047 ] Bubysegueintd yhaheCflini¥ance

determ ni ng unj.t..13 recejives the kil onetrage K froo he .informati on control
central ap%ﬁ?gp&g’ZéﬁgéiqmﬁQQQﬁ?i SR (ﬁn%ﬁégiré%§$?¥ﬁﬂ$? g%ﬁ%ares
the kil ometurage: 46 anchddekid @retyrageddior rddomofrd hesdwpnel sgetion T2

(315), and determ nes 20whet her (316). [0048] When determ ning that Kc_D (Yes
at S16)2 t Herbigyyeh der ifeteting Gl g unints 4de det erwtes Y Hatteheberain is

noving in th 'Hﬁﬁﬂﬁifﬁﬁﬁgl n, T2, and rep ne.-pr ocessi at,314 to 315.
On the othé?ﬁ%%n , Wwhe Jgﬁgﬁ%ﬁﬁﬁﬁg:%ﬁé?ﬁ%%E%>D (No at $S16), the Iuninance
det er m ni ngamidrriihgdtier maresathatsd4thel dmarandasLexin edne hetbunnegl section

T2 and outputs the | uni i nf or mati on i nedi at el y_ bef i nt
tunnel 10 L8'thd 1 i ridie b UL g T T D SLA S EbhSOrUeRE Y ot he

| um nance adjwusf ingdnidnde can @ resetridelhum naceei Ofotherdbspl ay
screen 15 of the display device 11 to the lum nance L2 imediately before
the entfy immedivtebnded f@eetsEc T2Anteotpoead] k8 explaiagd above,

according tfﬁé&ﬂﬁ%fﬁ%ﬁ“ﬁﬁﬁ%ﬁating that the luminance is LZ and is the

manually-set luminance. The luminance adijusting unit 12
sets the luminance of the display screen 15 of the display
device 11 to the luminance for inside of tunnel Ltl.

15 [0047] Subseguently, the luminance determining unit 13
receives the kilometrage K from the information control
central apparatus 20 as location information of the train
(814), cocompares the kilometrage K and the kilometrage

information of the tunnel section T2 (3515), and determines

20  whether K<D (516).

[0048] When determining that X<D (Yes at 816), the
luminance determining unit 13 determines that the train 1s
moving in the tunnel section TZ and repeats the processing
at 814 to S15. On the other hand, when determining that
25 K>D (No at 516), the luminance determining unit 13
determines that the train has exited the tunnel section T2
and outputs the luminance information immediately before
entry into tunnel 1% to the luminance adjusting unit 12
(S17). Conseqguently, the luminance adiusting unit 12 can
30 reset the luminance of the display screen 15 of the display
device 11 to the luminance LZ immediately before the entry

intc the tunnel section TZ2.



by using the kilonmetrage information of the train information control
system1l, it is possible to performthe automatic | um nance adjustnent for
the notorman's cab display apparatus 10 according to the inside and the
outside of the tunnel w thout adding a new device or component such as a

| um nance sensor. [0050] According to t hf8 enbodiment, it is possible to
manual |y set desired | um nance fromautomatically-set 10 | um nance by

providi ng tihe4mnual AsumE:pance cseldiiong Unideck4di Pl dHi 4 henedorveent,
expl anation, as the precondition, the notorman's cab di splay apparatus 10
of the car MumSerDorde WhileMetE adfe FHEMmatarc? aid tife totidt man' s cab

di spl ay appafatds, (1,0l dhe Gars aher; n.; whi Chdss the, last, SeifW teh

. orr?{ .
the | um nance of the display screens 15 at the ‘'sane tim ng en the train
enters a twwmeinagect ilomigrarnwkerdihe trein foxi tshd e ttamrel ' secth on.

However, act.ual.l t he cal cul.ation of, kil anetrage by the .

| ocat i on- | r#lﬁrpr%ﬁgi ST Sat%?ondic‘lﬁﬁ]id]flg i pté}%gdﬂ%l%ﬁ 1'% ef'éFence to, for
20 exanpl e cithe deocat itore afudha fiingiowaraddhes ef atdy ddvide dum nances in
both the notorman's cab display apparatuses 10 of the car nunber one and
the car nufSEP e SiGRulaarfed iy a8VEe cHE 2 the | uni nance for inside of

tunnel Lt1 whempthe fi : r qu t i,ng &nd. of 25 t unnel
section, diEspI gy] is ;%A!e({r(:f%z)rrcl(r:rlg{é;J atf.git esﬁ u%%%%@é tg'r i?Lngllsgep%?u%ﬁﬁﬁe JgLtI
regar dl ess mamuaiel f actt tdwatitdre linsirdenof fihen cartonmtbierahl wesetal | y has

brightness .in the daytine. Therefaore, there is a problemin, that the

Vi s bi 17ty WGBS GPAted” A <l 15 OB b GRRT e Rheh 50" hEntFatA
exits the tuwwwel] sectiorchd QRRlThenefofesidit, | $s dasd rablest@i€abgyl ate a
tinme difference between tine when the first car reaches the starting end of
the tunnel Secticdipdimd t9 mawibiPR ey [aggarggus 10 of the car number

cne, which i1s the first car, and the meotorman's cab display
apparatus 10 of the car number n, which is the last car,
15  switch the luminance of the display screens 15 at the same
timing when the train enters a tunnel section or when the
train exits the tunnel section. However, actually, the
calculation of kilometrage by the location-information
calculating unit 21 is performs with reference to, for
20 example, the location of the first car. Therefore, if the
luminances in both the motorman's cab display apparatuses
10 of the car number one and the car number n are
simultanecusly switched to the Jluminance for inside of
tunnel Ltl when the first car reaches the starting end of
25 the tunnel section, display i1s performed at the luminance
for inside of tunnel TLtl regardless of the fact that the
inside of the car number n actually has brightness in the
daytime. Therefore, there is a problem in that the
visibility is deteriorated. A similar problem occurs when
30  the train exits the tunnel section.
[0052] Therefore, it is desirable to calculate a time
difference between time when the first car reaches the

starting end of the tunnel section and time when the last



car reaches the starting end and delay timng of switching of the |um nance
of the display screen 15 of the notorman's cab display apparatus 10 of the
| ast car by the tine difference. 5[0053] Specifically, timng of swtching
of the lum nance of the display screen 15 when the train enters the tunnel
section and when the train exits the tuhhel section is adj usted as
expl ai ned bel ow. For exanple, when the train enters the tunnel section, the
| um nance 1Qrdekarchicni REGeURitt rt3 rof drite it areimy S ioahdicshl ay: appatat us 10
of the car nunber n, which is the | gst car, deternines _Qased on \

Ki | omet r ag€™i MPGr REITER CFoMTt KOS GCatH . isGitatltork ‘o difctI MR wgnaii § 21,
a poi nt whenyt b J4nakn Ras eachad (e $antdag end f dihe dunnel section
(accurately, 15 determ nes a point when the car nunmbér one, which is the
first car, diddereackked the starting end). Further, the |um nance

determ pnin i.t. 13 c¢al cul ates,, by .dividing fornmati.qon |e D (= the
nunber %f 3§5§3Q car%pgﬁﬁfﬁfx%ﬁdgpé%%PR?Qﬁ té%%gﬁﬁﬁ$ fn?%%?epoint, a

predi cted i nddcd frererceliwpidy tderdaast] carmdgreaates: ddien | @cagton of the
first car at the timng of the determnation. After, determ ning that the
car nunber e FURRIEEh 586 e NStV REY | Phfas et et theb st ar e PRgl end, the

| um nance defermni;ng awai&st%]%fs thg, MpLArdmn. 1%,£ab di.splaymappargieg 10 of -

the 25 car nunber n outputs e lumnance I nformation for inside of tunnel
to the | unithande zdd) wstienp unia thithnwhersad neorel dgses!byindeceredicted tinme

di fferepce DI V. Consequently,. t l.um nance adj usti.ng.unii 12 can_change
the lu nar?@eteﬁ“%@gd.i%tayu’scorhrget}p%én? TR he” 1R gczlilns e‘{?%ra}aﬁﬁf?gﬁs i to

30 the | uminange ey daisirdenef s tunngli dit |3 attid mag: when, thetbéasineal has.
actually reached the starting end of the tunnel section. [0054] Speed
i nf or mat i ofPaETE B it Eie ettt KD et TOh B1e tHeCiraPh~used for the

cal cul ation of, the '%rnecgacfcﬁﬁatﬂbﬂ% difference, LA BY fhe, | UgLnapce, nas
determ ning uni't 13 are given by the informati'on control central apparatus
20. | n ot hercawdreds,tltehes ianftormatdéroh conthrol tbhrehtsadt appalatasr2behmpages

th d inf ti trai d).,. th mb f f f tion, d
he ohf ol UG G 4 i T8, 5P R0 HACGRE Ve | R bFfat Fohee

first car, has reached the starting end). Further, the

luminance determining unit 13 calculates, by dividing

formation length D (= the number of cars x car length) by
speed V of the train at that point, a predicted time

20 difference untilil the last car reaches the location of the
first car at the timing of the determination. After
determining that the car number one, which is the first car,
has reached the starting end, the luminance determining
unit 13 of the motorman's cab display apparatus 10 of the

25 car number n outputs the luminance information for inside
of tunnel to the luminance adjusting unit 12 when time
elapses by the predicted time difference D/V. Consequently,
the luminance adjusting unit 12 can change the luminance of
the display screen 15 from the luminance for daytime L1 to

30  the luminance for inside of tunnel Ltl at timing when the
last car has actually reached the starting end cf the
tunnel section.

[0054] Speed information and formation length



control central apparatus 20 periodically transmts the speed information
of the train to the lum nance determning 10 unit 13 together with | ocation
information. The information control central apparatus 20 transmits the
nunber of cars of the formation and the car length information to the

| um nance determning unit 13, for exarﬁﬁ e, after constructing the
formation. The |lum nance 15 determning unit 13 stores the nunber of cars
of the formprbeRaandnt Be cae keaghhusatioEsmt itar icalthéastion ng unid 16.

[ 0055] The sane applies when the train enters fromthe tunnel secti.on.

Speci fi cal Pyedarter thBSt Aaith S8/EEFs DY Ne P20 thEndem o800 W& ¥ i hance
determ ni ng, uni t 1 f .t n'; i Spl r of the car
nunber n, \%ﬂ#ghﬁi’gsgfﬁegﬁgggﬁg r%g%etléf%léﬁlgg,l%@a?gg%gﬁqk?e}e(%]é{rlage

i nf or mat i oappeeattke 20ocatlinorthefommatison téal dulfatringd Lem 2t ral poi nt when

the train has reached the term nal end 25 the, t, | ctio .

(accur at el §?n55?gr PRes 2 up”’o@ﬁ]t W@ﬁetshgh ar i &lr%&%%gfasc O|nch&|“rsa]tl?'ne first
car, has reaehed,t Rget MRl BNdk.rsFUiEt Berforida dlony narce rdeterim ni ng uni t
13 cal cul ates, by dividing the formation |length D (= the nunber of cars x
car | engt hiepgtbhelspded tWagh fife HEdinn 1o IR AHAT poitite ‘L iREM'etdd tine
di fference Lt l.ast r es : t.d f E r at the
timng of £ ﬁgtt’égtle:&%nﬁgﬁlo%%rpﬁft% ?r{l%dzztoe%%ﬂﬁ%%%%}t)ptthgeﬁgsaﬁl%% n%lgft one,

whi ch is tBkeekid $thfoamathas rcdadthed ttriea rt dramiofal lend,narhee XSt d unimbnge

determipning unit 13 of the notorman's .cab .displ ay .apparatus 10 of the car
nunber-h og"ﬁ?fﬁt ¢ 3t ?r(?gl Sarce g‘?@ qrbﬁq%%@b%ltajt%ﬁy before entry into
tunnel 19 4@ rihealtuninnanse :adj ushitig unidpalba e ¢ i ieaedapsestiy the 5

predicted tinme difference DIV. Consequently, the |um nance adjusting unit

12 can changébeie dfumargnce dfha Hordiadplagy st it 15 % riommd e | uni nance for
0L o LISk gt L 9 hanes 4 MR el ppre ol ot o tume
example, after constructing the formation. The luminance
15 determining unit 13 stores the number cof cars of the
formation and the car length information in the storing
unit 16.
[0055] The same applies when the train enters from the
tunnel section. Specifically, after the train enters the
20 tunnel section, the luminance determining unit 13 of the
motorman's cab display apparatus 10 of the car number n,
which is the last car, determines, based on kilometrage
information from the location-information calculating unit
21, a point when the train has reached the terminal end of
25 the tunnel section (accurately, determines a point when the
car number one, which is the first car, has reached the
terminal end). Further, the luminance determining unit 13
calculates, by dividing the formation length D (= the
number of cars x car length) by the speed V of the train at
30 that point, a predicted time difference until the last car
reaches the location of the first car at the timing of the
determination. After determining that the car number one,

which is the first car, has reached the terminal end, the



10 end of the tunnel section. [0056]1n the exanple (FIG 5) explained
above, the manual |um nance adjustnent is perfornmed outside the tunnel.
However, the nmanual | um nance adjustnment can al so be perforned in the
tunnel . Specifically, for exanple, when 13 the crew nenber feels that
automati cal |l y-set | um nance for inside f tunnel Lt2 is too hi gh or too | ow
while the train is traveling in the tunnel, the crew nenber can set desired
| um nance bymépernati AgtkReimaadaliniuminande t$et ong ruait' sl4aThel setay

| um nance information is transmtted to the 20 | um nance adjusting unit 12
t hrough t héPPakPhdfcd VdefeAtniCARg arfPer3 N Avd AU cg-%ﬂi%%i spl ay

screen 15 of :.he . diispl ay,dev:¢e 11l HeF Ghanged., 0%/ Thedium nanse:ne
determning unit 13 can record i nformation concerning the | um nance for

i nsi de of tummekn2® meEnualtiyoseniitn lZhivdamay iftehe Japdasamce % repr esent ed
as Lt2).in _the.storing unit 16 _and f.orm trol et..t ] e Lt2
%exlprteﬁrlfﬁ ledsg eoﬁ.lfﬂfﬁrencepﬁr/\f). Cco%%eq%enttq_ th&;%ﬂ{gﬁr%‘?@g

in the general’, i | 'Um™nances i“d tunhn

consi der ed gba uke ingubstiantizalday, e rsgmehelhenefraree tdfe dhar aamees § or
inside of tunnel 30 Ltl1l manually set by the crew nenber is expected to be
sui tabl e | GRrR&cE S i HonAdIes ltiemeddcert ot Anedste r9r tHE Sbove! nent i oned

crew menber.., -Therefore. exaeRl Mhan, Iuidancs, $ef timg, isupesf osaed again by
the crew nmenber in 9 the tunnel s or the manual” setting is reset and

swi t ched t ¢iadtenaties et ilngt dwd g opertatd lohy oreadieed ridek, termigal

desir e that t | um nance for .inside of tunnel once set is stored and
used gggthgn%hﬁﬁﬂ3ﬁ5éqgwqﬁ%3%ﬁ%ﬁﬂ%ﬂfscreen 5 15 in tunnels that the train

passes ther@afigr. Howeuels g ance Teter imgl Whdvd 3 dres not have
to record the information concerning the manually-set |um nance for inside
of tunnel FERYa tRBISEGGNGUMITSE The RRIMRITSt Tt ¢antbe EBATFur ed

to be effe%&w\é%e%ggéj%éar}glallo ltdi'rgl'.'}%néé)radm | C(Lhrtp@ dum n @eb%or i nsi de of

tunnel is set. | I's a diagramin an exanple o
performed in the tunnel. Specifically, for example, when

15 the crew member feels that automatically-set luminance for
inside of tunnel Lt2 is toco high or too low while the train
is traveling in the tunnel, the crew member can set desired
luminance by operating the manual luminance setting unit 14.
The set luminance information is transmitted to the

20 luminance adijusting unit 12 through the luminance
determining unit 13. The luminance of the display screen
15 of the display device 11 is changed.
r0057] The luminance determining unit 13 can record
information concerning the luminance for inside of tunnel

25 manually set in this way (the luminance 1is represented as
Lt2) in the storing unit 16 and perform control te set the
luminance Lt2 in the next tunnel section. In general,
illuminances in tunnels are considered to be substantially
the same. Therefore, the luminance fcr inside of tunnel

30  Ltl manually set by the crew member is expected to be
suitable luminance in tunnels thereafter at least for the
above mentioned crew member. Therefore, except when

luminance setting is performed again by the crew member in



| um nance obt ai ned when manual | um nance adjustnent is perforned in a
tunnel section is shown together with a change in kilonetrage. As shown in
FIG 8, at kilonetrage 15 Hin the tunnel section Ti, the |um nance of the
di splay screen 15 is manually reduced fromthe | um nance for inside of
tunnel Ltl to the luminance for inside 8f tunnel Lt2. The nmnually-set

| um nance for inside of tunnel Lt2 is continuously used in the next tunnel
section T2.:nBhissirdnse120 dhecausendhe | wananee deterdddingt uniicdBeneeerds
information concerning the |um nance Lt2, which is nmanually set in the
tunnel sectdWrPTALLGaS e Pard, sty | fEhee! | Hf orifati o for it nsfde of

tunnel 17b ﬂ?q J SEet T y; referring. to.the luni pance
i nformation orralztg'elI r%g}atdéjeq{)}}eej tlunne]} %?f%lﬁtlprafls&% he i n# or mat?ongchnger ni ng
t he manual lis satodadriarahaesdd 214 d-hdel bumaare ecadjustd g bayt s&t2eand

f lung n, trol. | t words, the | um [ ti f
nei de B Lonidl AR Alis e 17T e 91 COREEFT G t he PO RAnce L1 2

when | um nance Bhhirsdanuddrsalideaetheri v dded heot nioreat boreeorger ni ng
the automatically-set |lum nance for inside of tunnel Ltl. [0059] Second

Enbodi ment .the e matsiore msodisntnd t Hee ot orakhy sSeabl dnsppage 25r
apparatus 10 Js,e i t per f ; 1. hance. adj cordi ng
t o whet her l‘iqhéelc%&? )a%\[/)ile?dldr}g]dﬁ%ca 2| olﬁrE o?ﬂ%rﬁsé{ ]fe}é.ljil(#mlﬁlgﬁf nf% he ?ﬁ%@?kgggti on. In
t he presentsenbodi ment ,bd heombt @rned' so cad df Sphayvappaiat us tBe5 perforns

| um nance adjustment takjng into account not only. a traveling, section but
al S0 tife (THBTHACI O, M T T He ® | FOTLRBOR: MR L DHAF e*f hEUPPaRnifs SCL-

traveling ou@igle theptdinngel ;s theg] spinance ohitheadi sphayischeen 15 is set
to the lum nance for daytine except Tum nance set by the 10 manual setting.
However, foruekanpte, obheinshedhemimangatraveliageat 2@l ghtnent 6 desirabl e

to apply | uminange & or, ni ghl,as, the.| un nance, ol t e, 0t sRlay 3gr gen 15. For
exanpl e, en cF‘Ieﬁzfl’all’] I'S ravellng In'the evening %I’ I'n the norning,
because it disatian f1orki fanreexadpl e, nabsnbwanenlBIBout, bef oké land tafityer t he

sunset and the sunrise, it is desirable to apgl,é | um nance for evening or
iL

for mofRi ngliH thHee divhipeti $Co 00 Tk Fher eF8HB2FR Phi §PEnBddGPHEAt, in

addi tion tosthe.l upt npnce. adi Usyi pgaaeehank-sM LAt henf hEsteerpodimRNty. a
function of swtching |um nance for daytine, 20 |um nance for evening (or

for norni ngf wmunélimnance floe highhaaceofdingneoda péricodnefl tlitde is
provided. [Q060JFL G, P, 188 flAGNRMLNM ¢RsRyBCH8MBLLEe1 Tie2 is
continuously used in the next tunnel section T2, This is
20  because the luminance deftermining unit 13 records
information concerning the luminance LtZ, which is manually
set in the tunnel section T1, as a part of the luminance
information for inside of tunnel 17k and, in the tunnel
section T2, by referring to the luminance information for
25 inside of tunnel 17b, outputs the information concerning
the manually-set luminance LitZ2 to the luminance adjusting
unit 12 and performs luminance contrel. In other wozrds,
the luminance information for inside of tunnel 17b includes
the informetion concerning the luminance LtZ when luminance
30 is manually set together with the information concerning
the automatically-set luminance for inside of tunnel Ltl.
(00597 Second Embodiment.

In the first embodiment, the motorman's cab display



configuration of the notorman's cab di splay apparatus 10 according to this
enbodi nent is mainly shown. The 25 notorman's cab di splay apparatus 10 and
the information control central apparatus 20 are shown. As shown in FIG 9,
the information control central apparatus 20 includes the

| ocation-information cal culating unit 245and a clock unit 22. The

not orman's cab di splay apparatus 10 includes the 30 display device 11, the
| um nance agjpushicng Ui ts12x1RE rledmitnanc @edeiemd g Wik inad;e and t he
manual | um nance setting unit 14. In FIG 9, conponents sanme as those in
FIG 2 are?d8H6t8G By 2CherSdmE 1'éf aEHEE s &S Vand Y griCa Byt

detail ed explanati;onaf sthe comonent s ds joi tted, and diddsrences from

FIG 2 are explained below [0061] The clock unit 22 outputs tine

i nf or mat i ormpedgmengearthenmpmtte rigay s kel dimmdte ek aecond) . The cl ock 5
unit 22_periodically transmts fhe ti i.nfarmat.iqn to. the |umnanc

determ %i né) e&%zotrmfgiéjfmf]ﬁémﬁbtaéijﬁﬁ?née%a& a&ﬁlﬂﬁ dynq:é)ppaac%ca(%uu%t 1lbm§“/i %nflﬁe
transm ssi an tpakie 1ok despliayn apparatds Bthe Simidardtido. the fixst

enbodi nent, the location-information calculating unit. 21 periodically 10

transmts Ifédati GAGORHSEREI ofidia Iidifetiriade® iinf orimts o) 9 t¥ Efred? uriance
deterni nin it 1 f ' i r 1 ia.the
Qu'}‘ﬁllel, ‘?Ehg, &Eﬁﬂ]r{‘é‘?ltc%f gezik élecqgos%][%%log%ci%%@ 7 Uss Qet\,/ &

transm ssion path for display apparatus 10 1s a diagram of
an exanpl e tofe Storiecnl® dont el ime thecegitoringinamae 16 ofby hehé uni nance

determping unit 13. As sho in FIG_10, the stori.ng unit 16 has, stored
her ei Tot h& T Uit B5Ed TFH-or T DIF ¥ or oy 1T Era. " Fb 1 Ui hahte 2

i nformati onfafz1iingd de ofi dinelt 17D, addiinance:d ndos mat i.en: fohcevesing
17c, lum nance 20 information for night 17d, the kilonetrage information of
tunnel sectiiGHt1gs tHe |luiimeaice inf orlifatd ‘orP Iameti e @l y- bef of@Centry into

tunnel 19, Andesunr 6. AN, SUNSel, haur, ifor mmtign 29, 10068) The. |y nance

informatio evenl ng c is use nance setting rn a period of
time in therevemimg oy, tdecamraiing.id ndiot hisrr wofals, exarphé s abbodi oeat, t he

sanme Iyg] nance isget for both of a perioo[E o%mgli isn_the eve_n%ng and a
peri odiof tiNEF HEIHE Bihitig Pased ot He® | nance®* Pt of frat Fon* For
eveni ng 17¢editrdis Also 49sS) bl @inance for evening or for morning in
the dim period of time. Therefore, in this embodiment, in
addition to the luminance adjusting mechanism in the first
embodiment, a function of switching luminance for daytime,
20 luminance for evening (or for morning}, and luminance for
night according to a pericd of time is provided.
[0060] FIG. 9 is a diagram in which a schematic
configuration of the motorman's cab display apparatus 10
according to this embodiment is mainly shown. The
25 moteorman's cab display apparatus 10 and the information
control central apparatus 20 are shown. As shown in FIG. 9,
the information control central apparatus 20 includes the
iocation—information calculating unit 21 and a clock unit
22. The motorman's cab display apparatus 10 includes the
30 display device 11, the luminance adijusting unit 12, the
luminance determining unit 13, and the manual luminance
setting unit 14. In FIG. 9, components same as those in

FIG. 2 are denoted by the same reference numerals and signs



30 to set lumnance information for norning in addition to the | um nance
information for evening 17c and set different |um nances for the period of
time in the evening and the period of time in the norning. In this

enbodi nent, the 27 |um nance i nformat ingn for night 17d includes content
sane as content of the |uninance infornéfion for inside of tunnel 17b.

Lum nance for night is set to | um nance sane as | um nance for inside of
tunnel . Therdumetanced exmightt: imrand tihe: lamipgranee: f drs icasi dez@f dmanel

may be set to Jumi nances different from each oth The | um nance for
eveni ng i s Wett TGN T HehP™ Hed G -u r?dﬁr?céWFg'ra %?el%d hi gher than the

| um nance L[@rOG:U]S' de 19fe tunnel and the ddﬁﬂd@%ﬁ@rlﬂc&*ﬂatﬂ&ﬁo@@%me
sunrise and sunset hour information 29 is information for giving sunrise

and sunset Yi§eur:s H@@Y%SMI A o ﬁ@m%%neﬁrd—‘hyﬁefwim a tT=etlagkrange of
a tra'nfexkfﬂqi f%o éﬁﬁﬁggﬁré%éﬁyggnﬁ? g!ﬁg]tﬁ¥%§ﬂ§ﬂ ﬁr@geéﬁeln a

wi de rahge Tifite express rarn), sunrise
or sunset h@xmna&c@ fcfeﬂjreamlramgormm 130 & turay edd thgrihacad | ©fb exegpliayt he
sane day. In such a case,, the sunrise and sunset hour informtion 29

further gi VE®SINSe A5 tisett 1oL Sord e i iy B and day for

each traveling l.9cal i9n (851G 40 Kid oratd %eﬁs@felﬁﬂlﬁﬂrﬁéﬁ‘ #0 Ot her
words, the sunrise and sunset hour information is given as table

i nf or mat i on-cofa tsiunri g6 canieh tsiuns eta Ivoulras: org tlabllte thmmdmﬁlh}’v\hl ch
sunri sgqan r%%%%n%t hci‘”s ar S gﬂ orma%oenacﬂ( 9 L oneL L age; £ 00821 g, supri se
and sunset our OI’I’TB. |0n
the lumlnance determining unit 13 of the motorman's cab
display apparatus 10 via the transmission path for display
apparatus 30.
(00B2] FIG. 10 is a diagram of an example of stored
15 contents in the storing unit 16 of the luminance
determining unit 12. As shown in FIG. 10, the storing unit
16 has stcred therein the luminance information for daytime
17a, the luminance information for inside of tunnel 17b,
luminance information for evening 17¢, luminance
20 information for night 17d, the kilometrage information of
funnel section 18, the luminance information immediatély
before entry into tunnel 19, and sunrise and sunset hour
information 29.
f0063] The luminance information for evening 1l7c¢ is used
25 for luminance setting in a period of time in the evening or
the merning. In other words, in this embodiment, the same
luminance is set for both of a pericd of time in the
evening and a period of time in the morning based cn the
luminance information for evening l7c. It is also possible
30 to set luminance information for morning in addition to the
luminance information for evening 17c¢c and set different
luminances for the period of time in the evening and the

period cof time in the morning. In this embodiment, the



25 used for classification of a period of tine in the daytinme, a period of
time in the evening or the norning, and a period of tinme at night. For
exanpl e, when one hour before and after the sunset and the sunrise is
defined as a period of tine in the evening or the norning, a period from
time 30 after one hour el apses after the’sunset until tine one hour before
the sunrise is can be set as a period of tinme at night. A period of tine

ot her thanithenpereods fofrnkitien Tdrheignenilng, iine ltle sTernitig; t athat ni ght
can be set as a 28 period of tine in the daytine. Tinmg width for defining
the period?a8f CONFENEN Ofhé hev eNMAG GIC e He SBFRitHg e dP e " 5i% r&ri |y set as

a predeter%@%@.ﬂ 4Rge. %'uﬂqg%:?fnic%atéo%n HfgHiNg Perd0d O ol MRy Be L, dror ni ng,

the period of time in 5t aytime, the period of tinme in the evening, and

t he periodaef ltimeaatcenifght insinet dfi mured:it.o tihe cluasisidrication wusjng t he
sunrise. and sunset .hour informati.on .29. The | um.nance.determning unit 13
only has t 8 fave®setfiRg i %ﬁnﬁﬁd?ﬁ Opgg‘r%iuéj&%elofmaﬁ e datined in 10
advance. Thenmathhelcdsnfarfatieon ofrddeastordurg: wuni tThkd lisnihensaneoas t hat
shown in FIG 4. [0066] As explained in the first enbodi nent, the | um nance
det er m ni n§ V@RI 913 Sdéteér Howes, aded oh RiNGidtGade s ritorndt ohd ecei ved

fromthe | @gatj.Qn+ 195 ipfornation cals it NGy N whether.the train is
traveling i n%gnet unnel or 't ra%\i&enl ng outi%s% gLe gtllhe tunn%fr?n When det erm ni ng
t hat the trdaiminasicer dwel imghtn the tunnel, the | um nance determ ning unit

13 outputs .ttbe l.um napnce information for in iode o_.fn%unnetl‘ 17b2 o.the
| umi nahde 20°&djlusti ndumt" ™ 12e (Vo6 7HOF S Znouﬁ'uelr Y-Whén“ det rmi ni ng
that the information for giving sunrise and sunset hours

corresponding to month and day. When a traveling range of

a train extends in a wide range, for example, when the

train travels in a wide range to the east and west (e.g., a

15 limited express train), sunrise or sunset hour is different
according to a traveling location even in the same day. In
such a case, the sunrise and sunset hour information 29
further gives sunrise and sunset hours corresponding to
month and day for each traveling location (e.qg.,

20 kilometrage) of the train. In other words, the sunrise and
sunset hour information 29 is given as table informaticn of
sunrise and sunset hours or table information in which
sunrise and sunset hours are given for each kilometrage.
[CCE5] The sunrise and sunset hour information 29 is

25 used for classification of a periocd of time in the daytime,
a period of time in the evening or the morning, and a
period of time at night. For example, when one hour before
and after the sunset and the sunrise is defined as a period
of time in the evening or the morning, a period from time

30 after one hour elapses after the sunset until time one hour
before the sunrise is can be set as a period of time at
night. A period of time other than the periods of time in

the evening, in the morning, and at night can be set as a



train is traveling outside the tunnel, the |um nance determning unit 13
conpares present tine information received fromthe clock unit 22 wth the
sunrise and sunset 25 hour information 29 of the storing unit 16 and

determ nes whet her the present tinme belgngs to the period of tinme in the
daytinme, belongs to the period of tinme in the evening or the norning, or
belongs to the period of tinme at night. In the determ nation, when the
sunri se angestunsetfhoune30ni nher payicome29 'smgi wédthcdordided itg rid Itdeet r age
as well, the lLumi nance determning unit 13 eci fli b d,on kil onmetrage
nf of mat | ORSF&E81 Uod PG Ehe FostENoRTi RForNEt 'SR CAFCTAL Ihg uni t. 21,
sunrise andrsuRgat-iNQUESt 28 GOLhesperaing o rkihkenet Cage soff idwe torai n from
t he sunrise and sunset hour information 29 and determ nes which of the
periods of ofi fBei REFheIBENitAGE the L8y IFE 1 "Une téFe R Chmf Milght ihe
sunri se, anc,3URSCL 1 RAUT $rBCLANLdl Bl RE e Ll LOW NG SXRIANALI PN he
sunrise and sunset hours are substantially fixed irrespéective of a
travel i ng becabidopfoftitlee ater ailghtHowevert, ltikre teamd cextileanati on appl i es when
t he sunrise and,%uns%t hour s degﬁ$d on the tr velingﬂJggq}ion of the train.
10[ 0068] As & 2FELGI 35 P& Sd8 e riitn &7 ot 56F e “5&Yi od "6t i me, for

exanpl e, wherdt-herpresent. titme helkargs deo dde Ppariod afitd s ishthenas
daytime, the |um nance determining unit 13 outputs the |um nance

i nf or mat i of#of e vGayEitie nB7 4 e e YAnidfamed Iadsusth ngthideioiedweh t he
presenf,tine 13 bel ongs tQfhe ;pard.od of, L ide . the, emeni g ory ¢ hes

norni ng, the l'umnance determning unit f% out puts the |I'um nance

i nf or mat i onhkors aavenisng. hEfc stt@wrhelrl Ufichanice adj usting unit 12. Further,

when the present tine belongs to, the period of tine, at night, the |um nance
det er mi ni nd%@rﬁ%t] 13 St Ghe N enaf%cres i rﬁng’r%n?edfﬂc’f rc}i’mﬁi ght 17d to
the | um nancg ia@idsd i@ litn ik ulhie: LM ianceniadidistigednbd 12 sets the

| um nance of the display screen 15 of the display device 11 according to
t he obt ai neéd Jomfitraese linffaompdtiicon. r § @oie Ast ©ipl HitheP @by~ i n t he

o eSS PR LI LT e e a8, D2 o pance
the train itsxdwsiide; dm euttsirdela dunned veskeoid on)t diade prhoritynever the
| um nance control based on tine. L . .
When determining that the train is traveling in the tunnel,
the luminance determining unit 13 outputs the luminance
information for inside of tunnel 17k to the luminance
20  adijusting unit 12.
[0067) On the other hand, when determining that the
train is traveling ocutside the tunnel, the luminance
determining unit 13 compares present time information
received from the clock unit 22 with the sunrise and sunset
25 hour information 292 of the storing unit 16 and determines
whether the present time belongs to the period of time in
the daytime, belongs to the period c¢f time in the evening
or the morning, or belongs to the periocd of time at night.
in the determination, when the sunrise and sunset hour
30 information 29 is given according tc kilometrage as well,
the luminance determining unit 13 specifies, based on

¥ilometrage information received from the loccation-

informaticon calculating unit 21, sunrise and sunset hours



[0070]FIG 11 is a diagramof a state in which the 30 |um nance of the

di splay screen 15 of the notorman's cab di spl ay apparatus 10 changes
according to an increase in kilonetrage in a train traveling.in a period of
ti me when the daytinme changes to the evggi ng. In FIG 11, a period 30 of
time before a point when the train reaches kilonetrage P2 is the period of
tinme in the daytine and a period of tine after that is the period of tine

i n the evermimgesdpumdances beflame andicaafdfercltahda taunnel reecthonsdhrase the 5

sane as those in Fl 5. Specifically, th m nance of, the display
screen 15, Ak SUHSTaicd s dﬁ%ﬁqﬁe&ﬁ_iﬁssﬂﬁge@fpﬂ?j&l?%&%? n%%rg}&% A,
the | um nanes-ifRfs idrsidenofid umelndddids, used dn dhe t unnelcseethen Ti,

and the lum nance for daytine Li is set again after the kilonetrage B.

10[ 0071] Sulpsehueretty  thshesunim sfarced deteran iy ure! 439 r eck? viese _

i oMt 5206 I QrIRE IO, (406 Kl omeld a0, 19: 4 ramm e dacataons | ptor mat ! on
cal cul ating unit and receives present tine information fromthe clock
unit 22. Fisngistdritel dng nancel detwerspaitmgraintf 43t conphires 1deakibonefr age
15 K and ki l.onetrage information (the kilonmetrages C and D) of. the tunnel
section T2 did deét’et mi fEd et her K< Het i ¢ PAgERP & AR d B Rr Eﬁe

i ncluded i nyhe & lgetdaged forrmatdon48 of trnnetasectihonio£Q073hWhen
determ ning that K<C, subsequently, the 20 |um nance deternmning unit 13

conpar es t et thilvee tGqdgrmati on and the sunrise and sunset hour information
29 and.deterines whet her th esent. tine. : e ri.od. i-me in
t he da;l/tgi ne{dﬂkd;éeja re?%ﬁ t% o]%e%etﬁjg{ d%lfeelflﬁ‘% n%%%ﬁh%?g?}ﬁ%gp%?i %1330#38?%%, E)\%nen
t he presenttindae et ongstDe t heh&D pet i pdeofnt i tené nbéhendaytbmehet he
| um nance determ ning unit, 13 determ pes that ihe,trai nis traveling

0

outsi de a tRFAEIS difd tH8% el ngh® nddhet Por i b URIRRDER HREC Ry PiRE.

Because it \i;5i UMNECESSRLYs tOnLhaRge i hee | UNEHANSEi 0h the dhsphax soreen 15,
the lum nance determning unit 13 30 repeats, w thout perform ng new

| umi nance stet tihmy, luhenzonparddont processt ng2 f or Wkghofeer BgesERtofAREN on
and tie | LOFREL O 1009 L RE8RVES PEXL- 1 LOPLR] EDhBRObRSL nBARG A% 2
the luminance determining unit 13 outputs the luminance
information for evening 17¢ to the luminance adjusting unit
12. Further, when the present time belongs to the pericd
of time at night, the luminance determining unit 13 outputs
20  the luminance informaticn for night 17d to the luminance
adjusting unit 12. The luminance adjusting unit 12 sets
the luminance of the display screen 15 of the display
device 11 according to the obtained luminance information.
0009] As explained above, in the luminance adjustment
25 Dby the luminance determining unit 13, the luminance control
based on location information {specifically, determination
whether the train is inside or outside a tunnel section)
has priofity over the luminance contrel based on time.
[G070) FIG. 11 is a diagram of a state in which the
30  luminance of the display screen 15 cof the motorman's cab
display apparatus 10 changes according to an increase in
kilometrage in a train traveling in a period of time when

the daytime changes to the evening. In FIG. 11, a period



31 determ nation of the period of tinme, when the present tinme belongs to
the period of tinme in the evening, the lum nance determning unit 13
determnes that the train is traveling outside the tunnel and tinme enters
the period of time in 5 the evening fromthe period of tine in the daytine.
The | um nance determ ning unit 13 out put39 the | um nance information for
evening 17c to the |um nance adjusting unit 12. Consequently, the | um nance
adj usting uf ttik2 seiRddien lpminanderoftHehet idiispl@ays gorean. Udné ordgen nance
for eveni ng, 10 L3.. When the present tim be4 ongs to the other perjpods of
time, the I"fmiifand® R fiing 0¥ tlrigﬁ't?er or e prigtessiitig For Phking the

sane nmeasurgsne fOf: &Xamle, ;i whek the-presentt: fdre belongsyd.0i khe period of
time at night, the |unminance determning unit 13 outputs the | unm nance
i nf or mat i ofEMaIBaf gmidral amst thid dm imance el usdhgPuntt dpe 1e74] In

FIG 11, the |um_nance of. t i spl ay..Screen (S ) r -
dayti me5LI arHJloemat er}ﬁﬁeor%er% E:Igcg' ;E{)' thsepsef%ralf%%%ﬁ%’né%ﬁ%%?‘?ﬁ%g?égeg ion
Ti to the kiHeoreidgmEigey R rdadm tie, attherlmansnde oot hea ki 1ot age #2230 to
the kilonetrage C at the starting end of the tunnel section T2, the

| umi nance off %ﬁe s PralPRa et f By | 1% he Mt HancEC F otV 2VeRI i EvDORh

ot her words,¢at; d hespoi it Gle thendd 1 L age 2, 408 e naneeaadiugting
unit 12 changes the | um nance of the display screen 15 fromthe | um nance

25 for daytdam e tlol the $aimiamnoe 45reevidmg ngh LEne 0075 $hen the train

reaches .t he. kiJ.onetr C at t starti end of the tunnel s LoRn,T2, as
a resursLP of[qﬁrﬁelcﬁdet e%%‘l‘%?]% %%nto y’ki@})&ﬁe rajg%?m?(heé‘h(%%&nﬁ%%%gdgﬁyrcmﬂ%i ng
unit 13 detwfddingss tihalohdd?:adke ands ®xthptli cn t ehd upl haneer3fei Rf ormahi on for
inside of tunnel 17b to the lum nance adjusting unit 12. The | um nance

det er m ni ng-{tfhi 10 A% Y S0 o0 FHE" 1 R Frahcet # hi b n‘é@%%n%o?n%véﬁi:%v??c in

the storing, wid,d6: as. thesdumpances} Mot Lop-k mEdLabely rirst,

the luminance determining unit 13 compares the kilometrage

15 K and kilometrage information {the kilometrages C and D) of
the tunnel section T2 and determines whether K<C. The
kilometrages C and D are included in the kilometrage
information 18 of tunnel section.
[0072] When determining that K<C, subsequently, the

20 luminance determining unit 13 compares the time information
and the sunrise and sunset hour information 29 and
determines whether the present time belongs to the period
of time in the daytime. As a result of the determination
of the period of time, when the present time belongs to the

25 period of time in the daytime, the luminance determining
unit 13 determines that the train is traveling outside a
tunnel and traveling in the period of time in the daytime.
BRecause it is unnecessary to change the luminance of the
display screen 15, the luminance determining unit 13

30 repeats, without performing new luminance setting, the
comparison processing for kilometrage information and time
information to ke received next.

[0073] On the other hand, as a result of the



32 before entry into tunnel 19. [0076] Subsequently, the | um nance
determning unit 13 receives kilonmetrage information (the kil onetrage K)
fromthe location-information calculating unit 21 and receives 5 present
time information fromthe clock unit 223 The | um nance determning unit 13
conpares the kilonmetrage Kwith the kildhetrage information (the

kil ometrages C and D) of the tunnel section T2 and determ nes whet her K=.D.
When det éehennagathat =f the bomipdncé detrer mivhieng thei PrEFeld rigpeat s t he

sanme conparison processing for kilonmetrage informti.on to,be.received next.
[0077] On tRELGLREr CRaha® WAGACENE L LA FBachSs S RE REY oNitr AdE BH he
term nal endtetnmthentunnek sectic@Brfi2nekhenkuninanceadet esmyriag unid 13

determ nes that K>D. 15 Further, the |um nance determ ning unit 13 conpares
the tinme i ARBEAELI SHewbANERe28ANFi 86 SRESEEINSEE REEHCnPor fafi€on-29 and

det er ig1es 3ePELEATG! (LLAE Lhe WALGRA he present, Lhite cehangs. Idhd he

exanpl e shown 1n the“figure, t perio ti me does not change before and
after the 20mtuanek setkronni2g Botih péricodeuaf thhee lbefiorercand after the
tunnel sectiqn T2 are the period of tine in the evening. Therefore, the

| um nance &lB?BFWﬁhFHB Rt SYER6UOpUS he TG HAREE O S HatT o' ™ Eveni ng
17c to theibum paneeqadhusti, N@nenittinkdanCensequettikyy Whe lumfancene

adj usting 25 unit 12 sets the |um nance of the display screen 15 to the

| um nance f-BlisganiengfLEhien dike leams GrgsRerl Sad chefBr e KeE it e Y0 S he

tunnel., [00%8] | tting | um, nance,.. qt | um c term.ni it 13
checké%oregéfriﬁgéﬁolb%epFE%Fﬁgnég O%F%fgﬁﬁhﬁg%ﬁﬁﬁhgggﬁgfé#%ﬂﬁg?%ﬁgfentry
i nto tunnekik®, stoeeduininkthees tertiengrinding 16,1 Wit lperr famsngnoe-seting

i mredi ately before the entry into the tunnel is nual |y set. Wen the
| Ui nance S6F miECALEry SOFORE AHE St Y GTHIE ¢ U] Che present

time belongs to the period of time at night, the luminance
determining unit 13 outputs the luminance information for
15 night 17d to the luminance adjusting unit 12.
[0074)] In FIG. 11, the luminance of the display screen
15 is the luminance for daytime L1 from the kilometrage B
at the terminal end of the tunnel section Tl to the
kilometrage P2. ©Cn the other hand, from the kilometrage P2
20 to the kilometrage C at the starting end of the tunnel
section T2, the luminance of the display screen 15 is the
luminance for evening L3. In other words, at the point of
the kilometrage P2, the luminance adijusting unit 12 changes
the luminance of the display screen 15 from the luminance
25 for daytime L1 to the luminance for evening L3.
[0075] When the train reaches the kilomeirage C at the
starting end of the tunnel section T2, as a result of the
determination of kilometrage, the luminance determining
unit 13 determines that XK=C and outputs the luminance
30 information for inside of tunnel 17b to the luminance
adjusting unit 12. The luminance determining unit 13
records the luminance informaticn for evening 17¢ in the

storing unit 16 as the luminance information immediately



33 is manually set, the |lum nance determning unit 13 outputs the | um nance
information imedi ately before entry into tunnel 19 to the |um nance
adjusting unit 12. On the other hand, when the |um nance set inmediately
before the entry 5 into the tunnel is not manually set, the |um nance
determning unit 13 outputs |um nance i Aif or mat i on (in the exanpl e expl ai ned
above, the |lum nance information for evening 17c) corresponding to a period
of time deterfmireednduri Agttche wxidl fr\am the tunnel section T2 to the

| um nance 10 adjusting unit 12. However, it is also possible to adopt a
confi gur ati[@rﬁﬁ%fﬁldr re§é1tbtsieﬁﬁle’c%>’na\r%§§1 ISR D &G Hd T 1@ tunnel

section andgcafiters exiftorfdiomA tiymelna deher M ng tdhed spdances iyt he
di splay screen 15 based on time information. In this case, the |uninance
det er m ni n¢hes Lpatt 118 -dods mstt itvedalewsitaoriand o itum hance fe¢ornati on

i mredi ately _before.entry. into tunnel-19 in t st.or.in |t uring the
entry ?%u o%trﬁgese?ll}nr?éme [%t#&]“ﬁtéonl rlogn a&cﬁ g:groaén]’?odfﬁgc %'t e}ﬁh%f | um nance
during travelingrde algiesrndchiofg turme: iercdaye: ay tine 1201 ehangeget® t he
evening and a period of time when the eveni ng changes to night. The

| uni nance % ithdreamd A HATSHGRIP IR FIE G mth I 134 h Fedlkfel! t he
Ki | ometrage A.al tt%%nsélafs“cﬂg end, of tcpedetf%y}?elnesse%ﬂ@ di-xdQ the pattern
|0(§eoqt o# “"in(?he

shown in FI , a per I me enters e perio time

eveni ng fropdd1e,ReH L1t 4R ivhd hendayddae did e thend rah i s3travel ing
in the tunnel section Ti. Specifically, the period of tine changes at the
poi nt ® kidegestorsadgéePFana adimicass; phecdamimanter ofildreedigpkbay screen

15 i s set t_.oI_Ihe | um natrrloc for 30 ev nriln L3 at the kilonmetrage B at the
termnal end ¢t e Yunrel”Sedtion T . e§gce'ci fically, in the tunnel section

Ti, the [ungwence det@t My ng:- 1 thadd ) egedveshKit ot ragechakoenation (the
kil ometrage K) fromthe | ocation- 34

kiXometrage D at the terminal end of the tunnel section TZ,

the luminance determining unit 13 determines that K>D.

15 Further, the luminance determining unit 13 compares the
time information with the sunrise and sunset hour
information 29 and determines a period of time to which the
present time belongs. In the example shown in the figure,
the period of time does not change before and after the

20 tunnel section TZ. Both periods of time before and after
the tunnel section T2 are the period of time in the evening.
Therefore, the luminance determining unit 13 ocutputs the
luminance information for evening 17c¢ to the luminance
adjusting unit 12. Consequently, the luminance adjusting

25 unit 12 sets the luminance of the display screen 15 to the
luminance for evening L3 in the same manner as before the
entry into the tunnel.

[co78] In setting the luminance, the luminance
determining unit 13 checks, referring to the luminance

30 dinformation immediately before entry into tunnel 19 stored
in the storing unit 16, whether luminance set immediately
before the entry into the tunnel is manually set. When the

luminance set immediately before the entry into the tunnel



information calculating unit 21 and receives the present tinme information
fromthe clock unit 22. Wen the train reaches the kilonetrage B at the
termi nal end of the tunnel section TlI, the |um nance determ ning unit 13

determ nes 5 that K>B. Further, the qu%§ance determ ning unit 13 conpares
the tinme information and the sunrise and sunset hour information 29,

determ nes a period of tinme to which the present tinme belongs is the period
of tinme initheasvehiiggseandtoet pungntheel deitrande iingf orddt ilen dudrewveni ng
10 17c to %He Huninance ad%usting uni, t 1%" %oqse u%ntly, %he l.um nance

adj usting GAFt “12* 881§ RE T PARPRARSe TBFCERE “dieplPay ©4Er 8T to “tHeE I uni nance
for eveni nguhdefirom the thenpaneanter adAsisde ngf uhurnelz Lt lon [+0Q8Q]dfus:t her ,

t he sane agplies when, for exanple, at 15 the point of kilonetrage 24, the
period of fPRRE,cHBAGes Er dRLRENEEr F6¢ AFUECHE bed vt he I&VEni T B HHe peri od

of ti me; at Rk ghkyel ByaR.gxaupLe expl-alnag Rekel Rnd hedigmance for inside
of tunnel and the |um nance for night arée equal (both the |um nances are
t he |'um naneeésktlinin20 uThdr éf3opetrtite luminamee ofnficheadiisyl ajirscrieen 15 is

not changed at the kilonmetrage D at _.the . term nal end of the tunnel ti
To. \hen® EXPEPBF GHE G0 NEOa CadE b By HE G PR Gty Che

l'um nance £Q&nRihght 70BY B r$@hoRldight Iy R gheri dhair thiend wd haneendor
inside of tunnel. 25[0081] As expl ai ned ahove, according to this enbodi ment,
by using t BEXkPKoBer &fe b A aticot vane It ke atiimn i drmdthonh §riiHece rai n

o or T BEIL SSLTL, Mg Anssble (9 Reriarma arpt g nance
configuration for resetting the manual setting before and
after a tunnel section and, after exit from a tunnel,
determining the luminance of the display screen 15 based on
time information. In this case, the luminance determining

1% unit 13 does not need to store the luminance information
immediately before entry into tunnel 19 in the storing unit
16 during the entry into the tunnel.
[0079] FIG. 12 is a diagram of a pattern of luminance
during traveling in a period of time when the daytime

20  changes to the evening and a period of time when the
evening changes to night. The luminance is the same as
that shown in FIG. 5 until the train reaches the
kilometrage A at the starting end of the tunnel secticn TI1.
In the pattern shown in FIG. 12, a pericd cof time enters

25 the period of time in the evening from the period of time
in the daytime while the train is traveling in the tunnel
section Tl. Specifically, the period of time changes at
the point of kilometrage P3. In this case, the luminance
of the display screen 15 is set tce the luminance for

30  evening L3 at the kilometrage B at the terminal end of the
tunnel section Tl. Specifically, in the tunnel section T1,
the luminance determining unit 13 receives kilometrage

information (the kilometrage K) from the location-



30 traveling section and a period of tinme w thout adding a new device or
conponent such as a | um nance sensor. [0082] The ot her conponents, actions,
and effects of this enbodinment are the sane as those in the first 35
enbodi ment. For exanple, as in the firs 4errbodi ment, it is possible to
calculate a tine difference between ti when the first car reaches a
starting end of a tunnel section and tinme when the |ast car reaches the
starti ng endfamthad idel apy ltduhang nfoorursw t2dhiang! ofe dcherdsumitrranee: ofént he

di splay screen 15 of the notorman's cab displ.ay parat us ;10 of the | ast
car byt he "t AAPGTEE. R AR, SRS Toaht gt ot e e 10t n oxi ts
the tunnel r$eehie@n cn0083okRg GleCls W trd2 vy ibe prand ded 4 e thendd

not orman' s cab di spl ay apparatus 10 instead of being provided in the

i nf or mat i o e€dAroIT loeritheall WppErEcu s AE 008y THIYY Enist Rt ne® G 13
is a diagr i.n i ch i A i a, ‘s, cab displ ay
appar at%s %?agcé%grﬁdi ngﬁlt%%raé%?ﬁitt}rh% gl(%g%é}l%qn{e%tt %e%?lﬁllﬂﬁ%ﬂv’%p ??r’] t he

fol |l ow ng exploanaid dhe cdmpEonenics rsanerastchases isurtihies es ecahds enbedi ment

are denoted by the sane reference nunerals and signs._Differences. fromthe

second enmb&@H et A hiqred S5 THiE S b gt C% he Tunt hattecBo

det er m ni ng HeNid:k3tS ALRS @) diiyd he; IvHorgmii on contipl gengwal apparatus
20. Transmi ssion of location information fromthe |ocation-information
cal cul at i nGV@HHNP1 ans tEHWIE i e Weter i Wyt aiftat 43 ahelr t $aRsHTgEsi on

of tineyintormatd o d romtiie &l Qe A 1 £2d & e T Wl Da0G ent 1y, the
luminance adjusting unit 12 sets the luminance of the
display screen to the luminance for evening L3 from the
iuminance for inside of tunnel Ltl.
(0080} Further, the same applies when, for example, at

15 the point of kilometrage P4, the pericd of time changes
from the pericd of time in the evening to the pericd of
time at night. In an example explained herein, the
luminance for inside of tunnel and the luminance for night
are equal (both the luminances are the luminance Ltl).

20 Therefore, the luminance of the display screen 15 is not
changed at the kilometrage D at the terminal end of the
tunnel section TZ. When it is bright toc some degree even
at night in the city, the luminance for night may be set
slightly higher than the luminance for inside of tunnel.

25 [0081] As explailned above, according to this embodiment,
by using the kilometrage information and the time
information of the train information control system 1, it
is possible to perform auvtomatic luminance adjustment for
the motorman's cab display apparatus 10 according to a

30 traveling section and a pericd of time without adding a new
device or component such as a luminance sensor.

[cogz] The other components, actions, and effects of

this embodiment are the same as those in the first



25 determining unit 13 are performed in the information control central
apparatus 20. As in the second enbodi nent, the |um nance determ ning unit
13 outputs |um nance i nfornmation based on |ocation information (e.g.,

kil ometrage information) and time inforpation. The 30 | um nance infornmation
is transmtted to the | um nance adjusti%% unit 12 in the notorman's cab

di spl ay apparatus 10 via the transm ssion path for display apparatus 30.
The | um nang@cadjwsti.ng rufi xbipdd, ustss ihheheufiinanc entfoctive=n36 idi sig ay
devi ce 11 according to the obtained |um nance information. [0085]Wen

| umi nance PESHARYEI Iy &8 GEtEFeUS g En & drda TCumSTAITES el ng*dhit 14,

the manual ky=set 5 ¢ Wi NRRGE A QF MALQN oS driARSMA e tdecd 1d,0r mation
control central apparatus 20 via the transm ssion path for displa
appar at us 30d frimehehienf dhwatlisen com racdem rtdle gfpartans 2ol a

| um nance determ ning unit 13 .transmts t l.um . ce, | tho ei ved
fromth n&ﬁégly fénﬁl% i nr%lzg)ﬁ:ceS Wslt-i-ftct in uoflﬁl ttm%4 ]tl‘jL{(gﬂj“tqf]ég1 ﬁ%un%]ggnﬂt;% %Jd%%f‘sﬁng
unit 12 vi adrhert nansim $$ic0mdatdmarors disspldysEpparaimpsr30is The diintimance
adjusting unit 12 adjusts the |um nance of the display device 11 according
to the obtaPfdd FBdniNand® (Tt rethiGiEende i s S Possibi 8¢ o a}l%s
confi guratign 18 for disectly outputding t he.dumnance information set by
t he manual Tum nance setting unit 14 to the |um nance adjusting unit 12 not
t hr ough t hd 00®@ Inanc&haetadrarinivrgi turdd kg, HO088]vred um ndiee det er mi ni ng

unit 13 can be proyvided. 20 .0n the outside of. the info i,on. contr ol

cent ral ” app&r é‘[]‘?}?"zﬁ & t%eSpr%Datyorar%Dnarsaqcua i slprfsaiyeaa%g(g# akgﬁég(go. For
exanpl e, thedwrdanee et enidimg: ioh tedid 8N dentral desposedsasdan

i ndependent apparatus between the information control central apparatus 20

and the notlGHe s 25 Tdal dirE by eppar at us 10.

FIG. 13 is a diagram in which a schematic

configuration cf a motorman's cab display apparatus

15 according to a third embodiment is mainly shown. In the
following explanation, components same as those in the
second embodiment are denoted by the same reference
numerals and signs. Differences from the second embodiment
are explained. In this embodiment, the luminance

20 determining unit 13 is present in the information control
central apparatus 20. Transmission of location information
from the location-information calculating unit 21 to the
luminance determining unit 13 and transmission of time
information from the clock unit 22 to the luminance

25 determining unit 13 are performed in the information
control central apparatus 20. As in the second embodiment,
the luminance determining unit 13 outputs luminance
information based on location information {(e.g.,
kilometrage information) and time information. The

30 luminance information is transmitted to the luminance
adjusting unit 12 in the motorman's cab display apparatus
10 wvia the transmission path for display apparatus 30. The

luminance adjusting unit 12 adiusts the luminance of the



[ 0087] As expl ai ned above, according to this enbodi nent, by using the

kil ometrage information and the tinme information of the train information
control system1, it is possible to performautomatic |um nance adj ust nent
for 30 the notorman's cab display apparatus 10 according to a traveling
section and a period of tinme without a @ng a new devi ce or conmponent such
as a |lum nance sensor. The ot her conponents, actions, and effects of this
enbodi ment daeglthedediceane ascoha@seg not heef iokst ierhbdiurentarare second
enbodi ment. I ndustrial Applicability [0088] As expl ai ned above, the present
i nvention £8i5r8éfGR-as a notorman' s cab display systemincluding a

not or man' s ;gaksdi Spl gy, -APRAFALYS Sl & Mad il %%ﬂh%ﬂ%ﬁldélﬁ?}ﬂﬁé"nﬁn's
car or a conductor's conpartnent of a train. Reference Signs List

10[ 0089] 10mrpef mand nealyedisspltay sappatatids Lhedirgplua) ldeviede 12 | umi nance
adj ust L0g unil o3 i ance determ gLag ol e vyl i nance, set i ng

control central apparatus 20 via the transmission path for
display apparatus 30. In the information control central
apparatus 20, the luminance determining unit 13 transmits
the luminance information received from the manual

10  luminance setting unit 14 to the luminance adjusting unit
12 via the transmission path for display apparatus 30. The
luminance adjusting unit 12 adjusts the luminance of the
display device 11 according to the obtained luminance
information. It is also possible to adopt a configuration

15 for directly outputting the luminance information set by
the manual luminance setting unit 14 to the luminance
adjusting unit 12 not thrcocugh the luminance determining
unit 13.
[CCBE) The luminance determining unit 12 can be provided

20  on the ocutside of the information control central apparatus
20 and the motorman's cab display apparatus 10. For
example, the luminance determining unit 13 can be
interposed as an independent apparatus between the
information control central apparatus 20 and the motorman's

25 cab display apparatus 10.
[0087] As explained above, according to this embodiment,
by using the kilometrage infecrmation and the time
information of the train information control system 1, it
is possible to perform automatic luminance adjustment for

30 the motorman's cab display apparatus 10 according to a
traveling section and a period cof time without adding a new
device or component such as a luminance sensor. The other

components, acticons, and effects of this embodiment are the



17a lum nance information for daytine 17b |um nance information for inside

of tunnel 17c lum nance information for evening 2017d | um nance
information for night 18 kilonetrage information of tunnel section 19
| um nance information i mediately before entry into tunnel 20

information control central apparatus 2521 |ocation-information cal cul ating
unit 22 clock unit 29 sunrise and sunset hour information 30 transm ssion

path for disspkaysappaisat Us 3hel FelstCatnHdaRSNIS S0k cRail 30Fbd e car
transm ssion path 40 information control term nal apparatus 50 apparatuses
38 CLAIMS 1. A notorman's cab di splay system conpri si ng: i nformation

control te&ghﬂgqugﬁaﬁg qggggﬁggggptively nmounted on cars of a train,

connected to one anot
[00B8] As explained above, the present inventiocn is

5 useful as a metorman's cab display system including a
motorman's cab display apparatus set in a motorman's cab in

a motorman's car or a conductor's coempartment of a train.

Reference Signs List

10 [0089] 10 motorman's cab display apparatus
11 display device
12 luminance adjusting unit
13 luminance determining unit
14 manual luminance setting unit

15 15 display screen
16 storing unit
17a luminance information for daytime
17b luminance information for inside of tunnel
17¢  luminance information for evening

20 17d luminance information for night
18 kilometrage information of tunnel section
19 luminance information immediately before entry

into tunnel

20 information contrcl central apparatus

25 21 location-information calculating unit
22 clock unit
29 sunrise and sunset hour infeormation
30 transmigsion path fcr display apparatus
31 inter-car transmission path

30 32 intra-car transmission path
40 information control terminal apparatus

50 apparatuses



5 inter-car transm ssion path, and configured to collect state information
of apparatuses nounted on the cars and output control information to the
appar at uses; information control central apparatuses respectively
mounted on a first car and a |last car of the train, 10 connected to the
information control term nal apparatusé§3by the inter-car transm ssion
path, and configured to nmanage train information including the state

i nformation received fromthe informatiznigontrol term nal apparatuses and
the control information transmitted to the information 15 control term na
appar atuses: A MORBEBRAAA' §2BaBladP3play YESFEr &CUSES SrESpect i vel y nount ed
on the first cat, and bhechastneaby capAGCad AbAathe ispkonERLian. saniy o
central apparatuses gy ransm ssi on paths for “display apparatus, an

confi gur edmbandesipbay ctihe 26 tr arainnf comakicsrd tansmet ted thraomithean

infornmation control central apparatuses on a displa ree f a displa
devi ce;? angnter-car %ﬁapﬁWFﬁﬁﬁgg Egﬁéfnﬁﬁgnéo ﬁ%mﬂ‘sé it %é?%eék il

. ( . ( configur 0" out put
| um nance ispl@EMaLIFERLEOR oseblr RGpawER@REe refurihel dirsplnay 2brscasen,
wherein the information control central apparatus includes a

| ocat i on- i plgPREt icon teallc db&oirRg timint teoificy @ Ed 12 USA<ul ate a traveling

| ocatti on of the Ll 300 OURUL h0CALHOM 1 NfOLITALIANOf ddiedd a4ah y 30t he

mot orman' s cab di'splay apparatus i'ncludes a I'um nance adj usting uni

confi gur edmbanadjdustn the e nancenof a Hesdi splay Sdteertmcicor ding to the

| um nance information output fromthe |um nance determ.ning unit, and 39
f8tat ort

the | uhf nafCETGE &S g Sunitt S akpares S OF et G 2t - BdthH ends
of a tunnel,Se¢td Q-2 b ack Qfnithe dif didtandiide-docahien i vfor mation of

the train output fromthe location-information cal culating unit, outputs,
manage train information including the state information
received from the information control terminal apparatuses
and the control information transmitted to the information
15 contreol terminal apparatuses;
motorman's cab display apparatuses respectively
mounted on the first car and the last car, connected to the
information control central apparatuses by transmission
paths for display apparatus, and configured to display the
20 train information transmitted from the information control
central apparatuses on a display screen of a display
device; and
a luminance determining unit configured to output
luminance information for setting luminance of the display
25 screen, wherein
the information control central apparatus includes a
location-information calculating unit cenfigured to
calculate a traveling location of the train and oulput
locatiecn information of the train,
30 the motorman's cab display apparatus includes a
luminance adjusting unit configured to adjust the luminance
of the display screen according to the luminance

information output from the luminance determining unit, and



5 when determning that the trainis traveling in a tunnel, |um nance
information for inside of tunnel set in advance, and outputs, when

determning that the train is traveling outside the tunnel, |um nance
information for outside of tunnel set in advance. 10 2. The notorman's cab
di spl ay system according to claim1, whéPein t he | um nance

determning unit is provided in the notorman's cab display apparatus, and
15t he | ocati on- i-pE0n MRt e cGaldeitleatding rgnivh it JRSPlrS < Ne daaciadd on
information of the train to the |um nance determining unit vi a t he

transmi ssi énfpamatiion ditspiody: &gk stfus 2ogl AFEHsTordfark stk displ ay
system accordi ng.ta ohaj M2, whereidl, heldhe hfaln @il ans fhedyanel
section, the Iunlnance det erm ni ng uni outputs the | um nance i nfornmation
for inside fafont Utmﬂ&ellddatuhm4mrﬁmmacadjaﬁskquigamq LB 4, d’xhtav\mm orman' s
cab display system according.to claim2 or 3, wher the rm#orman S

cab di spl ay' EppAeHFOLIAUTEE %Haﬁ%rﬁ%&f@é"%ﬁr{q rg" Uhi Y UEORT 1 gur ed

to output NMRAUEI I Gﬁwor%%@% sefr | {HE nancsr inforamtdon 119 d&eahus) nance
determ ning unit, and t he | um nance determ ning unjt outputs the

| um nance ieAforOVATIUGTS /i PR fedm nhi ik udlat Ui hanicel s et i WP URLERE0 40

the Iunlnan%'Sl %t'n%dﬁgél luminance information for outside of

tunnel set in advance,

10
2. The motorman's cab display system according to claim 1,
wherein
the luminance determining unit is provided in the
motorman's cab display apparatus, and
15 the location-information calculating unit transmits

the locatrion information of the train to the luminance
determining unit via the transmission path for display

apparatus.

20 3. The motorman's cab display system according te claim 2,
wherein, when the train enters the tunnel section, the
luminance determining unit outputs the luminance
information for inside of tunnel to the luminance adjusting
unit.

25
4. The motorman's cab display system according to claim 2
or 3, wherein

the motorman's cab display apparatus includes a manual
luminance setting unit configured to output manually-input

30  and set luminance information to the luminance determining
unit, and

the luminance determining unit outputs the luminance

informaticn input from the manual luminance setting unit to



5. The nmotorman's cab display system according to any one of clains 2 to 4,
wherein the | um nance determining unit 5 stores |um nance infornmation of
the display screen i medi ately before entry into the tunnel section and
outputs, when the train exits the tunnel section, |um nance information of
the display screen imediately before effry into the tunnel section to the
| um nance adjusting unit. 10 6. The notorman's cab di splay system accordi ng

to claimb5tHahangiihance adjudted af-grawation control central apparatus
transmts speed information of the train to the | um nance determ ning 15
unit, the lum nance determ ning unit of the notorman's cab display

appar at us_rnpunt %eoqngte?;efﬂg;r{% & &%ﬂ?glﬁ%ﬂ@eﬂ ocatd Qk Anfos naLy opnErom

the | ocation-information cal culating it arid the location information at
both the 2@ fendsiofs tthe:d unnelhesecin drhandiroutaputs  deliren detes nitnihg t hat

the first car reaches a starti end of the .tunnel_ section he | um nance
i nf or mati orf FOr°9 n<"He BF-% Lfr{h%fqﬂ?agut% ijﬂrﬁ}hean %Spa%%s??rnége%ni t of the
ot or man' s iGadedi-aRlay anaratdis: r@nt 2bties |t nence: gdei®f nkRing unit of

the notorman's cab di splay apparatus nounted on the |ast car conpares the
| ocati on i FOTRYERS o farorh iche- 1olatdo-§ ntof et ioh: cAFCul @t i ng BAPEPERd t he

| ocation | nfarmlLon, ot baty, the. endp of.Lhe finel«sect i onrocal el abes

after determmnin that t irst car reaches the starting end o

tunnel sectiron Eheradirctledsddinedi 6 erlenckuuintéhce hedasticar unéaches a
Iocati&n of the first car at the tinme of the determ nation by dividing

f or mat i-8n | ength of the train by 91 speed of the train at the tinme of the

det ermi nat ion oftainad, fxom 4 he,speeshiad ogﬁ@ﬁ&@nac@@ﬂdpu@pﬁbsmwmn s5tine
el apses by the predicted tinme difference, the |um nance information for
i nside of twiMetinto the |umi nance adj usting

the information control central apparatus transmits
speed information of the train to the luminance determining
15 unit,
the luminance determining unit of the motorman's cab
display apparatus mounted on the first car compares the
location information from the location-information
calculating unit and the location information at boeth the
20 ends of the tunnel section and ocutputs, when determining
that the first car reaches a starting end of the tunnel
section, the luminance information for inside of tunnel to
the luminance adjusting unit of the motorman's cab display
apparatus, and
25 the luminance determining unit of the motorman's cab
display apparatus mounted on the last car compares the
location informaticen from the location-information
calculating unit and the location information at both the
ends of the tunnel section, calculates, after determining
30 that the first car reaches the starting end of the tunnel
section, a predicted time difference until the last car
reaches a location of the first car at the time of the

determination by dividing formation length of the train by



5 unit of the notorman's cab di splay apparatus. 7. The notorman's cab

di spl ay system according to claim®6, wherein the information control

central apparatus transmits 10 speed information of the train to the

| um nance determ ning unit, the | um nance determ ning unit of the
notorman's cab di spl ay apparatus mount et on the first car out puts | um nance
information of the display screen imediately 15 before the entry into the
tunnel sectpendt eft hael uFaAanee atjeustiimeg cdnitheofiettkemimiaarinan’ s cab

di spl ay apparatus when determ ni ng based on conparjson of the | ocation
[ nf or mat | ORDEPSREENS TPBC ACFORPPRTD ARREgI AT PRE] RY I -anth The: Yotat i on

i nformatiop;at,hat .t heendsQlrlhe diveneli ryectder 2@ haturthenddd st car
reaches a termnal énd of "the tunnel section after the train enters the

tunnel sectindormation e Luwiidancd detrerad riondg hénittefariie mslorsadn® cab

di spl ay, appar.at u unted qn _the | ast I | ates,. after determ ning
based 0?1 c%ﬁﬁgr iozo%?lgf np%gﬂ: 6&at &%ﬁal n J%’ n]’ac‘%{ oca p%g%fscruosm t he

| ocation-information calculating unit and the |location information at both
the ends of the tunnel section that the first car reaches the term ngl end
of the tunrel &G MEFCIFEEY & KR (CHi TP 'Sht ene tb AU et P ot 2y &

predicted tjnge difference until the last car reaches a 30 location of the
first car at the tine of the determ nation by dividing formation | ength of
the train by speée o fichenatriaim canttziel tdamed of . tdoadat erd tea i onl odt ai ned

L; (Ca)(rjni L?gdsggeﬁ%&d?l;‘%’é%g{#gg&q %’E |t31uﬁt %;%%ién i -n?eorﬁnéaﬁ uolﬁﬂrg%s(?%eg%? %ﬁﬁ%ﬂ}ﬁg%r een
i medi at el y,rpefore the entry into the tunnel section to the |um nance
adjusting unit of the notorman's cab di spl ay. appar at us.
the luminance determining unit of the motorman's cab
display apparatus mounted on the first car outputs
luminance information of the display screen immediately
15 before the entry into the tunnel section to the luminance
adjusting unit of the motorman's cab display apparatus when
determining based on comparison of the location information
from the location-information calculating unit and the
location information at both the ends of the tunnel section
20 that the first car reaches a terminal end of the tunnel
section after the train enters the tunnel section,
the luminance determining unit of the motorman's cab
display apparatus mounted on the last car calculates, after
determining based on comparison of the location information
25 from the location-information calculating unit and the
location information at both the ends of the tunnel section
that the first car reaches the terminal end of the tunnel
section after the train enters the tunnel secgtion, a
predicted time difference until the last car reaches a
30 location of the first car at the time of the determination
by dividing formation length of the train by speed of the
train at the time of the determination obtained from the

speed information, and outputs, when time elapses by the



5 8. The notorman's cab display system according to any one of clains 4 to
7, wherein, when |um nance information manually input and set fromthe
manual | um nance setting unit is input to the |um nance determning unit in
the 10 tunnel section, the |lum nance determ ning unit outputs the |um nance
information i nput and set fromthe manua | uninance setting unit to the

| um nance adjusting unit, stores the |lum nance information, and outputs,
when the tpakRientarsiaenexi fiebRnele  Setki omrahkereeXintfiorgathiet whelhd5
section, the |um nance information _used and stored in the tunnel section to
the | uni naRéEradyuserRgruAledd Aty hstorfa™s Sal di spityy Hstiemnel

according 0.a0Y008 @heChal B, 240 8 \MAGHE MraQt b IHORBAL Qi caNt T Ol
central apparatus |ncluges a clock unit configured to output tine

i nformati omabandsplay apperadmisnance determ ning unit conpares the |ocation
i nfor ion at both the ends of the tunnel section on the track of the
train and the |ocation information of the 25 train, outputs, when

det er mi ni ng .t hatrnkheckiaian's tJady eliidg [y &y dtenelccd uidtiance d.mf osm@t i on
for inside of tunnel set in advance, determ nes, when determ ning that the
train is tedveliedgsodt dicdd -t Wil WHsds R KE tiTHe i ok PRt i on out put

fromthe Ckn%%aligiyf) fiw%:u%h Period of. 30 4], ANPNG 13,06l 0d: O £ i BT N

daytine, a perio me In norning or evening, and a period of tine at
ni ght defi medti dsadvande tor edentl unimearbsd ahgss rraimdi routyutts, iactleeding to a

deternmjpation result of the period of ti lumi nance. 43 information for
dayti M) | GWPREIoE ST Rt B FOFHOHTR (5 G eV Bl hg ™ 6 TarPrance s
i nformati on fQh M@t rF@irddt sadyangeit Jnkd. sdfher it arm@mmsneab di spl ay
system according to claim9, wherein ‘ _ , ,

luminance setting unit to the luminance adijusting unit,

stores the luminance information, and cutputs, when the

train enters a next tunnel section after exiting the tunnel

15 section, the luminance information used and stored in the

tunnel section to the luminance adjusting unit.

9. The motorman's cab display system according to any one
of claims 2 to 8, wherein

20 the information control central apparatus includes a
cleck unit configured to output time information, and

the luminance determining unit compares the location

information at both the ends cof the tunnel section on the
track of the train and the location informatiocn of the

25 train, outputs, when determining that the train 1is
traveling in a tunnel, luminance information for inside of
funnel set in advance, determines, when determining that
the train is traveling ocutside the tunnel, based on the
time information output from the clock unit which period of

30 time among a period of time in daytime, a period of time in
morning or evening, and a period of time at night defined
in advance present time belongs, and outputs, according to

a determination result of the period of time, luminance



the lum nance determining unit includes sunrise and sunset hour information
for giving sunrise and sunset hours according to nonth and day, and 10t he

| um nance determ ning unit determ nes that present tine obtained fromthe
time information belongs to the period of tinme in the norning or the
eveni ng when the present tine bel ongs t%?a.predeternined time before and
after sunrise hour or a predetermned tinme before and after 15 sunset hour
obt ai ned fhatmichetsunr Fse angtsunasel uhdunnicaf anfatrmen iodettermmmeshirhat t he
present tinme belongs to the period of tine at night when the present tine
bel ongs to®& ﬁgﬁpéﬁgofoﬁi%EmﬂpéﬁFFiﬁ@fﬁﬁﬁéFlFﬁenge&éﬁgﬁnﬁ gdjfine el apses
fromthe synset,-pour until tinme the predeternm ned 20 tinme before the
sunrise hour, and determ nes that the present tinme belongs to the period of
time in the daytine when the present tine belongs to a period of tine other

than t period.of tinme_in,the rni veni t i 0d, of
tinme ap§nigﬁf.q5§ mffpr?ﬁg ﬁof@&ﬁghsgggggs igﬁﬁthggg?gﬁg%éggfgﬁ%ggt%’claim
9, wherei nyhereinthe lum nance determining unit includes sunrise and sunset

hour information for giving sunrise and sunset hours, 30 accordizg% o nonth

and day and a t F&fel{URg NEOCE GG SGRITRE S M, g HAeS SYWHE § Y nce

det er mi ni ng ynict $REG fil 8% pased ant he Jiogatd an- iy armtd s sushse and
sunset hours 44 corresponding to the travellng |location of the train,

det er m nes achatrdimes gt ntcinfd cbtchideed farsm the tine i nformation bel ongs to
the period of tine i.n_t.he nornj or. t.he eveni ' e e i
ibto abs 6F5Héﬁgpﬂﬂ%§ftlé¥éﬁ%ﬁnln aﬁﬁﬂéf e@¥%}ﬁék ik g%?Q%HE

bel ong ne or er ‘'sunrise hour
pr edet er m naehd iore efor e and @afd arinsunsetohouri @orsespondi ing toet he
traveling | ocation obtained fromthe sunrise and sunset hour jnformation,

det er i nes PEaO% I8 prigtenin (i1ife IO To tHe PEFHUL ot ER me"&t ni ght
when 10 thgger%rs%%%mtj]ﬁdéf%&%w% 0 & pesdad-pfndd neifs o tbpe after the

pr edet er m time elapses fromthe sunset hour until tine the
pr edet er m redtad rerbefor erdihe cun isedowrryniamnt detee npeesre hapdt Aétpresent

bl eno b oSt o R SR Aled | R AL RV LEma MR DL Dec PhgREN U1 e
information, determines that the present time belongs to
the period of time at night when the present time belongs
to a period of time from time after the predetermined time
elapses from the sunset hour until time the predetermined

20 time befeore the sunrise hour, and determines that the
present time belongs to the period of time in the daytime
when the present time belongs to a period of time other
than the period of time in the morning or the evening and
the period of time at night.

25
1l. The motorman's cab display system according to claim 9,
wherein

the luminance determining unit includes sunrise and
sunset hour information for giving sunrise and sunset hours

30 according to month and day and a traveling location of the
train, and

the luminance determining unit specifies, based on the

location infeormation, sunrise and sunset hours



15 period of time other than the period of tinme in the norning or the
evening and the period of tinme at night. 12. The notorman's cab di spl ay
system according to any one of clains 9 to 11, wherein 20the notorman's cab
di spl ay apparatus includes a nmanual Iunl nance setting unit configured to
out put manual | y-i nput and set | um nance fnformation to the |um nance
determning unit, and the |lum nance determning unit stores |um nance 25

i nf or mat i orcefretbendiispl ay streendvmisdicatielos tbeford tthe: émtaiyn,into the

tunnel section and out puts, when | un nan aof the displ.ay ,screen
i medi at el YehEFB-ESEhE et AF SIRG (HE'S Gﬁﬁ@i“@ tﬁ%’ﬁ“ﬁ%‘ %t |y set via

the manual jhyEi-RaReerselhicngsed o ddie Jummanee iinf a@thom dig the
di splay 30 screen i medi atel’y before the entry into the tunnel section to
the | uni nafte &djieasvionglhwmi ttheh@radeatt tdine S8t ahda thnel section. 45

13. Th65 mg%r(a%qe%m(\i%%égit%mea%e%yo%:tee. n%%cfrtcgfqgsdérgriwtkﬁg&l %%r Cét aiml,

wher ei n” t hé "["'um nance termning unit 1s provi in ormation
control cenfrialetappamatdus. ink bl Adianl ayf tecontswlsarethmdr f or not or man' s

cab display apparatuses respectively mounted on a first, ca nd a | ast car
of a L1 & nEORGRTEEred Mo YOt BIF 10O M Certt 4> Hpgr at t5e8 Ehat

col l ect and pBnage Lifidhddf:onmti o andhddans si ompat st for ghspl ay
apparatus, and configured to 10 display the train information transmtted

from the i mirorwatd dritsomteoindrema dhapparadises ohna af spl @yt sekeen of a
di spl devi.ce, the display.control .net | conmprising. - i tep of a
Ia'}(;% eV r%:c,benq im (,ﬁecﬁ.on snitto p%)%c?%lec%)iéf ﬂ%’nelen rom t#md

e
| ocat -1 ntor t1on calcu 1 ng t ormation control

central apparmaiushkd realdid @ininged tisyed iagsdochtdontiod $hesetahovand

outputting location information of the train; a step of a |um nance
deterninin&QBﬁ% ﬁﬁmﬁ”qkﬁjg§ﬁqqﬁgrmlned time before the sunrise hour,

and determines that the present time belongs to the period
of time in the daytime when the present time belongs to a
15 period of time other than the period of time in the morning

or the evening and the period of time at night.

12. The motorman's cab display system according to any one
of claims 2 to 11, wherein

20 the motorman's cab display apparatus includes a manual
luminance setting unit configured to output manually-input
and set luminance information teo the luminance determining
unit, and

the luminance determining unit stores luminance

25 information of the display screen immediately before the
entry into the tunnel section and ocutputs, when luminance
of the display screen immediately before the entry into the
runnel section i1s manually set via the manual luminance
setting section, the luminance information of the display

30 screen immediately before the entry into the tunnel section
to the luminance adijusting unit when the train exits the

tunnel section.



notorman's cab di spl ay apparatus or the control central apparatus conparing
| ocation information at both ends of a 20 tunnel section on a track of the
train and the location information of the train output by the

| ocation-information cal culating unit, outputting, when determ ning that
the trainis traveling in a tunnel, | uni’Rance information for inside of
tunnel set in advance, and outputting, when 25 determning that the train

i s traveling.outmidendtheramnelcal uid siance 4 oemeddonrdong oubsede ofie
tunnel set in advance; and a step of a | um nance adjusti g%gnlt provided in

t he notorieht % ]c'aﬁ”bf?%ep%%yt%p]a?r&%%“%%%?‘?%l?%gl hange of 30 the

di splay scr REEOTH NG, d 0 T he- AT HRANCSH ¢ A6 OT PR ¢ P OBt PULaERQM the
| um nance determning unit.

5 14. A display contrcl method for motorman's cab display
apparatuses respectively mounted on a first car and a last
car of & train, connected to information contrel central
apparatuses that ceollect and manage train information and
transmission paths for display apparatus, and configured to

10 display the train information transmitted from the
information control central apparatuses on a display screen
of a display device, the display control method comprising:

a step of a lecation-information calculating unit
provided in the information control central apparatus

15 calculating a traveling location of the train and
outputting location information of the train;

a step of a luminance determining unit provided in the
motorman's cab display apparatus or the control central
apparatus comparing location information at both ends of a

20  tunnel section on a track of the train and the location
information cf the train output by the location-information
calculating unit, outputting, when determining that the
train is traveling in a tunnel, luminance information for
inside of tunnel set in advance, and outputting, when

25 determining that the train is traveling outside the tunnel,
luminance information for outside of tunnel set in advance;
and

a step of a luminance adjusting unit provided in the
motorman's cab display apparatus adiusting the luminance of

30 the display screen according to the luminance information

output from the luminance determining unit.



