DESCRI PTI ON MOTORMAN S CAB DI SPLAY SYSTEM AND DI SPLAY CONTROL METHOD FOR
MOTORMAN S CAB DI SPLAY APPARATUS Field [0001] The present invention rel ates
to a nmotorman's cab display systemincluding a notorman's cab display
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. method for the notorman's cab
di spl ay apparatus. Background [0002] A notornman's cab di splay apparatus set
ina' notorman's cab in a notor mMESTEIPTIONM conductor's conpartment 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 aybtakia ‘Dé”EABOBISMQY”EE{@'TEWAMC@%@@M Y NaNeRY atrsic2)
di spl ays, for exanple, operation information of the train and nonitoring

i nformati on of on-boar @0apparariisds SafdBeRablPéd Ya ARG HI® t o 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 spl ay

appar atus. {iQ0081Patent Literature 1 describes a head-up display that

prol ects display contents of a notornan's cab_display apparatus on a front
gl ass and d]Q;pFQ]a]yS tfﬂé’lqﬂ%%ﬂ%cﬂ:ﬂm%lon relates td a motorman's cab

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

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-board apparatuses and
enables a motorman to input control information into a
train information control system by operating a touch panel
provided on a display surface of the motorman's cab display

25 apparatus.
[0003] 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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[ 0005] For exanple, an LCD (Liquid Crystal Display), an EL (Electra B
Lum nescence), or the like has been used as a display device of a

nmot orman’ s cab di splay apparatus in theZpastln general, the display device
is required to have high | um nance taking into account visibility in a 10

not or man' spcal-bRehhfodaytimeos@n the other hand, at night or during tunnel
traveling ,itis necessary to reduce |unm nance because the display device is
too bright at display |um nance sane as the display |umnance in the

dayti ne. LE”%H%QCG adj ust nent has been manually perforned 15 or

automati ca Py perorned by attaching an illum nance sensor. [0006] When the
| umi nance adicust@ant Prsbawtonati cal |y

5 [0005] For example, an LCD (Liquid Crystal Display), an
EL (Electro Luminescence), or the like has been used as a
display device of a motorman's cab display apparatus in the
past. In general, the display device is required to have
high luminance taking into account visibility in a

10 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

15 or automatically performed by attaching an illuminance
sensox.

[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.,

20 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

25 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 to the
motorman's cab display apparatus using a cable or the like,

30 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



performed, it is necessary to sense illumnance in a forward direction

viewed fromthe notorman's car (i.e., 20 illum nance outside of a train)
with the illum nance sensor. However, because a screen of the nmotorman's
cab display apparatus is set to face a crew nenber side which is opposite
to the forward direction, with a configdration in which the illum nance

sensor is provided on the inside of 25 the notorman's cab di spl ay

appar at us, wiﬂ:ihg dif £i cubh ot @ sapREOPHINAGLeItY senise iddapdmnaie im & he
forward direction. "Therefore, it is necessary to separately set the
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Solution to Problem
[0009] To solve the above described problems and achieve
the object, 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
55  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



[ 0009] To sol ve the above described problens and achi eve the object, a
nmotorman' s cab di splay systemincludes: information control term na
apparatuses respectively 15 nmounted on cars of a train, connected to one
anot her by an inter-car transm ssion path, and configured to collect state
i nformati on of apparatuses mounted on the cars and out put control
information to the apparatuses; information control central apparatuses

respecti vehyjiouHed on @nd idisdpi2; cairaund. a tiastigasroicibe Epathol
connected to the information control term nal apparatuses by the inter-car

transni ssi GenpaEt, sk eonis gured 4 maneed trainl AP BR¥EEPBN i ncl udi ng t he
state inforngti ecei f t | hf | on tro 1 nal
appar at usescrgg‘r%ﬁt%eﬁg 1}éngln r% |lr§l§%én&at?%%ir§%ls%19§tgéd{]f%)‘?%lqleﬂgnf ormati on
control termdali@appat atius esra iwtardreniispeabl display apparmttuses of

respectively mounted on the first car andyé{%e%Last car, connected to the
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the information cont central apparatuses on a display screen o
di spl ay devifteshanti spldyns narer adeterding ngouhhe tontheured to out put

| um nance information for_settin l.um pance_of the display screen. The
D or mat 1 oft EGHTH £ Qarity 5 opbarhe tA 1 DERTIRECS TELaFTOh YAt BPRRt i on

cal cul at i ngry#ni g h Gar @6 & em @l €4l @k et acbmpyekkngokeeabhon of the train
and output location information of 5 the train, The notorman's cab displ ay

appar at s iineiaidest bon uat napele @efuset ny Eﬁﬂﬂeéoﬁ?FéﬁPEdo{loéaElFG§i< Phe
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out put fromthe 1M nance det er M i ng unit. The I'umi nance det er nt n ng unit
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track of the train and the |ocation i nformation of Rhe train utﬁgﬁl from
g
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tunnel set 1 n advance, 15 and outputs, when determning that the train is

travel ihg cutdidetphest umneh, debprnmancegi nhernahPohrfdn odat Srdgedfinounnol

set in adv%ﬁ?@éide the tunnel, luminance information for outside of

tunnel set in advance.
[0010] A display control method for motorman's cab
display apparatuses is a method 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 paths 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 both ends of a



[ 0010] A di splay control nethod for notorman's cab di splay apparatuses is a
met hod where the display 20 apparatuses are respectively nounted on a first
car and a. last car of a train, connected to information control central
apparatuses that collect and manage train information and transm ssion
paths for display apparatus, and configured to display the train
information transmtted 25 fromthe information control central apparatuses

on a displ ay3eneen ofi & dspl ay-davice. cibe: 8 splayd cond robeaetbed
includes a step of a location-information calculating unit provided in the
i nf or mat i onndonmedlicrentit flheappariat usidat e drat iy o EralerThgt Poeation of
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| um nance i inside of tunnel set in advance, and outputting,
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i nformation output fromthe |lum nance determ ning unit. Advantageous
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b effect that it |3, possible,tg.aulogmtleally,perhpem | um nance a * ustment
even i f an JTIRIAT nand® Sensor T8 Not provi de
Advantageous Effects of Invention
[0011] According to the present invention, there is an
15 effect that it is possible to automatically perform
luminance adjustment even 1f an illuminance sensor is not

provided.

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 a schematic configuration
of a motorman's cab display apparatus 10 according 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



Brief Description of Drawings 20[0012]FIG 1 is a diagramof a
configuration exanple of a train information control system1 in a first
enbodi nment . FIG 2 is a diagramin which a schematic configuration of
a notorman's cab display apparatus 10 according to the first enbodiment is
mai nly shown. 25FIG 3 is a schematic di%agram of the nmotornman's cab displ ay
appar atus 10. FIG 4 is a diagramof an exanple of stored contents of

a storing YRttylbnto a tufh&l Beksidndiragiamwef ian rexany enefill wimance in
the notorman's” cab display apparatus 1 with respect to a change in
ki | omet ragefter exif| &rog theatfinoweha&cctiion &Xpl ai ni ng the operation of

t he notorman's %?E.dHSE'sfi% gﬁg@,{zgta%% JfI%I{ {eﬁgtg)]l%:‘j't nla;eft(?lreefotp%r]Iqt-j.jltrt;]iro){1 iJgo a.

tunnel section shown i unti er exit e tunnel

section Tlthe motorfh& s7ckd aiklkowshantpafrart vexploaiafitey the eperatimm Or

the notorman's cab display apparatus 10 after the exit fromthe tunnel
sectior® Ti t@ﬁoﬁﬁnpﬁlFFECtSOE}n"[%ill SpEETa g St G tSUHﬁEIl]sé’(?tsisﬁgeT? Wl is a

rigyre folkgﬂhgg gbgii@n T2 and FkGa Bilg @& HAQAMNI s chy an exanpl e of
um nance obtai ned when manual | um nance adiustnent i's perforned in a
tunnel section FEGshéwist egetirgran tim avhdldnge iexample of luminance
obtained when manual luminance adjustment is performed in a
tunnel section is shown together with a change in
10 kilometrage.

FIG. 9 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 to an increase in

20 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 period 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 Description of Embodiments
[0013] 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



10 kil anetrage. FIG 9 is a diagramin which a schematic
configuration of the notorman's cab display apparatus 10 according to a
second enbodi nent is mainly showmn. FIG 10 is a diagram of an exanpl e of
stored contents of the storing unit 16 of a |um nance determning unit in
the second enbodinent. FIG 11 is a diagfam of an exanple of a state in
whi ch. lum nance of a display screen 15 of the notorman's cab displ ay
apparatus 10 changes according to an increase in 20 kilonetrage in a train
travelji ng iim az}epﬁ’lilodadlfov\t i avhern tites daydd ieychanges troveveinimgis FIG 12
is a |agramo a pattern of Ium nance during traveling in a period of tine
when the ddilh e Ehdgey tigie embqfdedifeh ng and a per|god of ![O| me when the
eveni ng changes; 125t 0 i .Erbodime G 13 is a diagramin which a
schematic confi gur ation of a notorman's cab display apparatus according to
athird enbodl MetG .i sl e rd WJsalrmxmn @0 Meseranm i bf tIEnbod Fenisation

et nod for 4 rot'grigh < G B @onhﬁopoalfﬁ' T RS i o dsent
'nvent|0n armRKplained As shown in FIG. 1, a train consists of n cars

from a car number one to a car number n (n is an integer
equal to or larger than 1). 1In each of the car number one,
which is the first car, and the car number n, which is the

10 last car, a motorman's cab display apparatus 10, an
information control central apparatus 20, an information
control terminal apparatus 40, and a plurality of
apparatuses 50 are mounted. In each of the other
intermediate cars, the information 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 (automatic train operating apparatus), an SIV
(stationary inverter functioning as an auxiliary power

20 supply), or an automatic broadcasting apparatus.
[0016] 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 line. 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.
[0017] The information control central apparatus 20 and

the information control terminal apparatus 40 are



7 in detail bel ow based on the drawi ngs. The invention is not limted by

t he enbodi nents. [0014]First Enbodinent. FIG 1 is a diagram of an exanple
of the configuration 5 of a. train information control systeml in the
first enbodinment _ As shown in FIG 1, a train consists of n cars froma car
nunber one to a car nunber n. (n is an ifhteger equal to or larger. than 1).
In each of the car nunber one, which is the first car., and the car

northern, whisgh s ihe 10last: 1Gar appdldtdoramn’ s wamdispl aypapparat us.
10, an information control central apparatus 20, an information control

terninal apparat i f40magricra qeinirrall taprofrappar atUsest BoPHret unt ed. In
each of the other internedia | pf { trol termpal 15
appar at us £07&A¢ ﬁeengcﬁ%gr éa‘tpttfgaé:sacg%s aérd;ean%@un e%?lﬂf%%%?ﬁgﬂe appar at uses 50
nount ed on teaeh refl tHenarsiars Jdorlexanptsn aidbornaahoai anc opei foomer
a. brake, a notor, an. RTC (automatic train o erating$6?1p ar at us sly.

, |
(st ati ohar VOIS RIMEIGBHITRY: 458 dPQRERF 6 Y Pohe sTpp? ",igjg?na
aut omati ¢ %‘E}ﬁ%aa%ﬂ g pApar a1 £ 0016]) Thend nf oF sBtd 0N goBskekotent ral .

appar at us e informati'on control” term nal apparatus 40 are

connect ed tte redcts Iotderatyten 4hterlloart s rapshe ssibarpathoslandheh¢nt er - car
transm ssign path. 31 is a transm ssion pa

th,25. di sposed. bet n the cars
and can be '¢di i GREF U DS oafp%%%T%,saQ?_AW?i%@? %rlgn o](r?mati on
control terminaln,appasatysc nountied onreaeht obntbentass tsraonaected to
t he apparatuses 50 by an intra-car transm ssion path. 32. The intra -car
transnl8si GporatdkusS24 0 st ran s BRe opopheRted state information and

the like to the information control central apparatus 20
and the information control terminal 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 shown) such as a master
controller. The information control central apparatus 20
transmits control information, which is input from the
control operation 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
reference 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 thereof.



30 disposed in the car and can be configured using, for. exanple, a L.n.N
line. [cnmyunThe information control central apparatus 20 and the
information control term nal apparatus 40 are. 8 respectively a central
apparatus and a term nal apparatus of an_ information control apparatus, The
information control central apparatus 20° and the information control

term nal apparatus 40 collect train information and perform5 nonitoring
and control of the apparatuses 50 in cooperation with each other.

speci fi cal Ipgotdie i nforaradd anenconts atalt et g pad v appassd uss 49 toldeets state
information and the |ike concerning the apparatuses 50 via the intra:car

transni ssi 6 PAHIFBAD THE ST MatTON controt &F it HRPS 40P Appatat s 49

transmts the collacted state i aramtieband, the,ddike; § octde d of oxgmt i on
control central apparatus 20 and the information control termnal.

appar at usesAMmamridwh iotchemtearsaad e athetliatleragarin¥amsat ssi opopathl 31.
The informatiaon cantr central apparatus,20 is connected_ t . 15 control
operati8n dpparat 315 (ﬁﬂ(ﬂe é‘hoo%masrgc @ adlrrsa%j[aesf Bt ror sérfO 'aljh%
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which is input fromthe control operation apparatus Cr the like, to the
appar at usePB0 ViRHE TG R ton Cort Yo L e ranirraEppatr at us' 402 of each of
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central appara
car number n, a motorman's cab display apparatus having

10 functions same as the functions of the motorman's cab
display apparatus 10 is provided in the conductor's
compartment. The motorman's cab display apparatus is
connected to the information control terminal apparatus 40
in the car in which the conductor's compartment is provided.

15 Consequently, the first 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 train information including the states of the

20 apparatuses 50, for example, an opening 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 the apparatuses 50.
The input unit can be a touch panel or the like provided on
a display screen.

30 [0021] 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 example, the information



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 departure fromand arrival at station
information.; train location information indicating kilonetrage froma
reference point (e. c;., a departure stafion.); and state information OT

t he apparatuses 50. Each of the information control central apparatus 20
and the information control 30 term nal apparatus 40 includes a CPU, a
storing unidontaCloraait Al | Ofpd Mderd ave, aredd:lidei hfkenmot oshownt ol t he
figure and operates according to predeterm ned software to realize
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configuration of the motorman's cab display apparatus 10

15 according to the first 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 i1llustrated 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 information, which is a distance from a
reference point (e.g., a departure station). The location-
information calculating unit 21 calculates kilometrage

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



25 The crew nenber can input control information usind input unit (not
shown in ths figure) provided in the notorman's cab di splay. apparatus 1.0
and control the apparatuses 50, The input unit can be a touch panel or the
Ii ke provided on a display screen. 30[0%1] A transm ssion path
canfiduxation of the train information ntrol systeml shown in FIG 1
shows an exanple. A systemconfiguration that. takes redundancy into
account is also possible. For exanple, the information 10 ccbtrol central.
appar at us 20idard wiee li nfienretd owmebntamlodierat hal t mppanatust 40 can be

configured as a _double system [0022] For example, .an LCD (Ldguid Crystal
Di spl ay) i §a§§é1c}a§seda ﬁ%%%iﬁoﬁnqtﬁeo%%r%%']suwgaﬁegbl ay )5/ :
apparatus 1Q.cthe rdirsphay eV ¢ ithd eitid.echtos have di g d wramanessud aki ng

visibility into account in the notorman's car or the conductor's
conpar t nentl0i.n the daytime. On the other hand, at night or during tunnel

travel i pg, i spl i s ist i.ght at  di m %ﬂr@ as 10
t he di sgl a)}tol%(ljznélqnan(ﬁyel (rﬁ}\ﬁhl(e}leaé{a@et ia%gc%lﬂdlq{%n vl%rgllt;ﬂ?&éélj’s Jfb}ggér:&v er'efore,
it is desinahlegnetaaoeduces dud tianc e ldepenidirng rofo mand i iven Jofo @ Igtatyh arnds
traveling location. [0023]FIG 2 is a diagramin which a sch,ematéc

confi gur at i%n Soft WHE Intiteorel sloalr i ﬂagﬂPleﬁJpaﬂ atufr g unit 1

incorporated therein. The luminance determining unit 13
compares kilometrage information, which is present location
10 information of the train, transmitted from the location-
information calculating unit 21 and the kilometrage
information at both the ends of the tunnel section to
thereby determine whether the train is traveling (or on the
track) in the tunnel. The storing unit 16 may be provided
15 on the outside of the luminance determining unit 13 and
connected to the luminance determining unit 13.
[0027] 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 1in advance. The luminance information is information for
determining the luminance of the display screen 15 of the
display device 11. Luminance for inside-of-tunnel (Ltl) is
set lower than luminance for daytime (L1) such that a
screen is 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. 1In the
first embodiment, luminance to be automatically set is only
the luminance for daytime and the luminance for inside of
tunnel. Therefore, the luminance for daytime may also be
30 considered luminance for outside of tunnel.
[0028] When determining based on the kilometrage
information representing the traveling location of the

train received from the location-information calculating



15 according to the tirst enbodi ment is mainly shown and the notorman's cab
di spl ay apparatus 10 and the information control central apparatus 20 are
depicted. FIG 3 is a schematic diagramof the notornman's cab display
apparatus 10 and depicts a display screen 15 provided in the 20 notorman'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. ot or pRo: s, fab.displ 3y appakatius Lddscludes adinsnl ayrdevi ce
11, a lum nance adjusting unit 25 12, a |lum nance determ ning unit 13, and
a manual . lLuminance seterngniomi tini4g, 1R0G25PhéNeodatiig®NCS nf or mati on

calculating unit 21 | cul at the I : C
ocati on | BREPFEEESAMCAPEur BT T ourie 21 Sl ek D e APl the

_ _ _ _ _ 21 calcula onetr age

i nformatioppWhighnbhsca. adiisisaneg funam aor.ef efrencelqioimtir(im@ that deéparture
station). The location - information calculating unit. 21 calcul ates

ki | onet agerbased sofiraver idvamsl éhe el mftbe - %ﬁﬂhﬂQRQ%né?QﬁrQﬂpﬁﬁﬁe 11

and. awneel diageter and ri-odij.cal L NS4S G 4 kil ometrade
|pfornatioHn93 eSF&QEngﬁ%el gP@%%%é ng un|f£§%%h§?9?ﬁgﬁgg?%$%;n's cab
di spl ay appanatus (1Qe.[,0026]aThe [t nancierateteeriina). :tho Wrd t1UBLIRESe i n

advance, kilonetrage infornation (location informatjon) of bot or a
tunnel secBPORSILANS o idxdrpl e, FY F6HY 'uﬁfq}erlg%ifn%%tp ar%?seaar# ﬁ‘]ér ein. The

| uni nance deter miMicng ynjd, b3 Lompanes ki lammptdage dafor mation, B wich) i s
present | ocation

10 and kilometrage received from the location-information
calculating unit 21 is represented as K, if A<K<LB, the
luminance determining unit 13 determines that the train is
present in the tunnel. Otherwise, the luminance
determining unit 13 determines that the train is present

15 outside the tunnel.

[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 to the obtained
luminance information. Further, when the train enters the
tunnel section (at the kilometrage A), the luminance

25 determining unit 13 transmits the luminance information 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 of the display
screen 15 immediately before the entry into the tunnel

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



10 information of the train, transmtted. fromthe |ocation" information
calculating unit 21. and the kilonetrage information at both the ends of
the tunnel section to thereby determi ne whether the train is traveling (or
on the track) in the tunnel. The storing unit 16 may be provided 15 on the
out si de of the lumnance determining unii 13 and connected to the |um nance
determning unit 13. [00271The | um nance determning. unit 13 has, in the

storing unit: 16, f0r -gxa0R! geckyBHNaAECE kiinbaEMaLIGRN B)f, OF ndaylinTe e
| uni nance information for inside of tunnel set 20 in advance. The |um nance
i nf or mat i ofetsrinnfonmatinen for tdenemmtai et Rarig@ngsnde formete i spl ay.

screen 15 of the displ devi 11, m. ce.for | de.;- ts (Lt1)
is set ipV\éﬁm‘?HéﬁtFi%’ ﬁéﬁ@éef gsed%}tt:r&e l?.%%4)€\thseugﬁfrltq%at %écognfcer%elg{]ir{g{enot t 00
bright in thg,tugnehiandevicsi binki Lyniis a2ienaidjdestericonatied.12The Theri nance
for daytime La is a default |um nance value nmainly used in daytinme. In
the first énbédasne, alddrqaisﬁaﬁ@eupétbéZa@te&r?atﬁTteal%Lf}/“lé&nc‘ies 1Y% he

| umi nance 1or daytie 400 e d ugknance Ly daneidl pof dimnalun e ef or e,

the | uni naRc& aytime may also he 30 considered |um nance for outside
of tunnel, if0028LWher detferrs nihrg cbdsed iortd Hekitwmetl age i ot et $on

representing the traveling |locati.on of the train received fr
| ocati on-i h6r ABFTLORICE d‘?ﬂratqaﬁd:m?z%t}ﬂi 2P EHAEL the i_t\%reaionmf’)a[sthﬁér1cgvel i na

out si de th‘iu&n‘i’?ﬁ e Lhed WEmance determning unit 13 sends the | um nance
information tfor daytine (ie, data of the lum nance L1) to the |um nance

adj ustitg umio3012. ~ Wibre detlemetrians s Hatathed 5reR%s 1 5@ T g i W'¢ he
tunnel, the |um e determ wunit. 13 i i & op,for
i nsi de of teﬁlﬁir?‘elor%?incﬁbe., LH":ﬂeE\T St the uc’srﬁergglcée@ﬁ?% ;Jé]gt'% tﬁe I%gmé)%g%%e

adj usting WpidatlZ-e FofrExannyeremhare kit @t sragese atodwt hoendst ofct hel
tunnel section are represented as A and B (A<1?% 10 andhki I ogetrage

recei ved f riomreie 4ot | SR TGN THMEWT at PhgS Tht ¢7 9191 sTPEPTRSEnt ed

as K if Akc!a B, B he, I e gefef M Nga 8Nt hnd3i det ey mbaesréhat the
trainis pre?enk% in ‘%he tunnel . Qtherwi se, the |um nance

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 adjusting unit 12 can set the luminance of
the display screen 15 of the display device 1l 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 voltage

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



determning unit 13 determ nes that the train is present 15 outside the
tunnel . [0029] Specifically, during the startup of the notorman's cab

di spl ay apparatus 10, the |lum nance determning unit 13 transmts the

| um nance information for daytinme to the |lum nance adjusting unit 12
asinitial 20 setting value. The |um nanté adjusting unit 12 sets the

| um nance of the display screen. 15 of the display device 11 to the

| um nance for, daytine LI | Qe abt ahngd 4 napce. o or mati on.
Furt her, \Mrrg‘r? ﬂﬁ’é‘l’tnraéllcrl? el%'tcf%%gn %g)r% unnel section (at the kil ometrage A),
t he | um napee e2mmidetreyr minditngunit 13 transnits the |unmi nance information

for inside of tunnel to the | um nance adj ing. unit 12. Th um na
adj usti ng UMi%3212 setFé“fttH‘@II'urﬁ%a?ﬁWrbf“{ ?ﬁfém 2711] Ay S PR 15 Gf rggg
di spl ay de‘g'éectgtoilrfg t@itihe 4 urd nance dod imsigle @icdrnnel stédbagtopthng to

the obtaine um nance information, The |um nance determning unit 13
stores Hn athrencedunihandd nfaonmt | bimbiandre Wihiag deteehd 155 2

i medi ately before the entry into the t e ti jn_t i uni t
16 Furt herihar i HERTTY PG 10 HEEaRer <2bH B Er kR e age
B), the | uniangs, det erdimag-ainidt d8nd ransti 146 taees unt nanseibhé oromt i on

i medi ately before the entry into the tunnel stored in the Sﬁ] rigg 1leit 16
to the | ummramoel adjast i Hee vhitinncanel | ke nahde!ladj astrhg Pr15N8et s

the | um nange. ofaf el ay. soreen .ol thedhaplaycdevhgeudictos

| um nance i ore the entry into the tunnel. (in this case, the
| um nange frdy daytddrer ld)readdoy di figrt exehelebt ai neduhgnhdaneeingf or mati on.
10[0030]Th%mbiéggEggagegoféﬁngegﬁégpreﬁggtéggmgféb &Hgn the crew
member feels that automatically-set luminance is too bright
or too dark; the crew member can input and set desired
luminance by operating the manual luminance setting unit 14.
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 resetting
the manually-set luminance and returning the manual setting
to automatic setting. A configuration in which the manual
luminance setting unit 14 is not provided is also possible.
25 [0033] 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



ends of the tunnel section can also be set with positive or negative
mar gi ns given thereto fromthe | ocations of actual tunnel ends
consequently, timng for switching |um nance can be set to desired timng
such as immedi ately before or 15 inmediately after the entry into the
tunnel or immedi ately before or imedi ately after the exit fromthe tunnel.
For exanple, when the kilonmetrage Ais set to a predeterm ned di stance

before the starting end.of t nel Iy hance det eFndnidg. it 13
can transnF?ofﬁEgl F}ilﬁa%%é Zg%l ;t?%r %nsgtal neef oserHi nside of tulrr?nel 'tgp t he
| uni nance adppkshigh@nuri tl 61 2 dsmediratcelthehefior elwhienared niefrerst tde tunnel .

The | um nance adjusting unit. 12 can set_the |um nance, of. epe 9i S@Ar‘?‘é{l

screen 15 6Prt ReYEH1ES ay adeiEs PGS HE i Hahce f ot T HsT d&" of " t uninel

Lti accordijng tqt %%e?éia%@ ai nedlunifanae dnfarmmti osect 0631]Ihe | uni nance
det er mi ni ng uni t 1l Includes a CPU (not shown in the figure) and the |ike
in additi on utd e estiorficmgnaimian LignmeFhier i femer det Ry ni ke uhrEna 3
realizes functions thereof oy operating according to 30 predeterm ned
software, TYe | uninance adjusting unit 12 perforns adjustment of the

| unmi nance ofpdig di spiry, devi£es 1di hyrad] sstamgexdopl exafplepiaacaer ent
val ue (or a voltage value) of a backlight of the display device #}L
accordi ng tide Ibttdwendrums neme el 5 G e ot abEai hedv L ¥ o $ReCt uh? ndnce
determning.unit 13. . er, {h F _the gapdate is

| umi nance g:&aﬂ%eg lunniél%g%g%g%(ﬁ%vi dgelgé?%bf el%g't o%lga%?% cab displ ay

appar atys Ihowkhe imasrath | tie namcensetd i nfg unétdidpisyasaneenf op fanual |y

14 makes | (TR0d%T 61 €to bl 14 BGEY (HEOT LRt RAnkG. F S CHeCarERh oy ar een 15
of the to an increase in kilometrage in the train traveling in the
daytime.
[0035] As shown in FIG. 5, first, when the train reaches
15 the kilometrage A at a starting end of a tunnel section T1,
the motorman'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 of 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 outputs kinds of
luminance information respectively corresponding to a start
30 point and an end point 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



di spl ay device 11. The manual |um nance setting unit 14 10 may be
configured by, for exanple, a volune adjusting switch or a touch device.

For exanpl e, when the crew nenber feels that automatically-set |um nance is
too bright or too dark, the crew nenber can input and set desired | um nance
by operating the manual |um nance settimng unit 14. The set | um nance
information is transmtted to the | um nance adjusting unit 12 via the

| um nance detennin'gglunit 13,. é%taewhyninance of the display screen 15
of the disﬁP§€¥ﬁ§A "3 CHanged.” The 1uni nance change by the manua

| umi nance seitsigng unitc L4 hassdughemar idié tryoovena20f ¢ehs naneedseptang by
automatic adjustnment. The nmanual |um nance setting unit 14 includes . a
function OBQﬁﬁﬁﬂtﬂﬁuﬁ%%ﬁi%ﬁﬁuﬁﬂQ%ﬁ%ﬁﬁoflﬁﬁ?ﬁﬁﬁ%@aﬂg F%?UV%?ﬁ%efh%nﬁhnua
setting to _auto i ettli f4 i L WhE chi &heapraggakehumpnance
setting unif?)rlfg?aéﬁpﬁloﬁs’ p%é()d\}?cdeesg 1iqg@ail12[{3)!5:Ifcf)%ﬂééé)(:gbdl)e. 25(00_3%] e | um nance

det er m gi ngynigde d3: iegorias man ey anoel tdece usthakee Wnibr hation

i medi ately before the entrg;énto.the.tunnel sec%égnagnpihgnatgﬁ'ng
such t hat, TeVemsiherd s et cr'eh? iember Hant@r§°adtst €71 umi hance (e. g

reduces '“'Hal}ﬁjhcﬁ beforethgateai ns ensgrsseheed0atunnelFsect bpn, after the
train exits the tunhnel section, | um nance returns to the |um nance adj usted
by the creweneftdef orleet hehe riatalentershethkiiofferagecti 8h, 2FIG is a.
di agram of an exanple of store n jnpbhey stQringUAint L8, In the
exanpl e shorP T Mt he T f quf e F%§“§?0%§§5§8%i?515 R&s"atored therein

| um nange idf 95 TRy I 9Pphiostdaytdneedass| thenanoéninter mét tba Hospilasi de of

tunnel 17b, kllometrage information 18 of tunnel section,.a | um.pance
i nfor mati ors¢yeedi hbely befotETentrGei APS L of tusfel 28, Mrse

means that L1>L2>Ltl. When the train reaches kilometrage D

unit 16

at a terminal end of the tunnel section T2, 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.
[0037] 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 section T1 shown 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
L1 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 (S1). The information control central apparatus 20

periodically transmits location information to the



19. [0034]-1.G 5 is a. diagramof an exanple of |lum nance in the
nmotorman' s cab di spl ay apparatus 10 with respect to a change in
kiipx,tragespecifically, in FIG 5, a state is shown in which the |um nance
of the display screen 15 of the notorman's cab di splay apparatus 10 changes
according to an increase in kiLlonmetragée’in the train traveling in the
daytinme. [0035]Rs showmn in FIG 5, first, when the train reaches 15 the

Ki | ometragfumlﬁgng shg Ekﬁgngﬂg ;& funnel section TI, the notorman's cab
di spl ay apparatu juste o the | um nance for daytl me Li reduces the

1. umi nance [0oH3bhe di Spbayqusmté@'n THet dtmhelalrxm wareerfigriichsitde of3 t unnel

Lti. When the train reaﬁ,ﬁﬁs t he k|| gﬁ B at a term a%“e&do 0 f the

tunnel secEPBR2TES thE SFfe g Ay S pArAt us’ rese he

| um nance 9& et *E%n?ﬁ'es_pls@ét%he@fl 1B A)0 atrfhe datdmanes fore tdayt i mr L(s3)
expl ai ned above, such um nance control is performed by he | um nance

det er ni i ng‘h@nlmlDBIetm@I@Sf Pcaindy B tae |idflveirek idetteran Rl riiemniada s

compar es pre ent Iocatl |nf r tde train obtained fromthe
| ocat i on- i nf'oPTEE R cgl %&%én&%log{l ashnd the kilonetrage infornation 18
of the tunr[©|04$)qctl omnEh ae@readmrrmgwetmmm@g ma 5 $3) advamce and

out puts kinds of |um nance informatjon res ectivel corres%élndl % %
start poi ntluaﬁdlaéweeﬁj@tﬁdﬁmi{md\‘g t"rféltt uhhel %eéaclisi T PIFEHE TUnT nance

adjusting unit t the st 1 ce
adj usting drl S212 d] FdtSs eli um n%ngéqgori hf%@&ﬁmg%}% scgr]‘gen&lnSH\gégcor di ng.
to the;pl6 oftaimed ldﬂrmrmnﬁee devf ordrat i of. ul DO36) | de i sriaissesrecha hath¢ he

notorman feels the display screen 15 dazzling because of a cgl@lnge of the
weat her and,rdior feamiterakdidtest e} upfHahee of tHe kit sH screen 15

luminance information for inside of tunnel 17b to the
luminance adjusting unit 12, and stores the luminance
information for daytime 17a in the storing unit 16 as the
15 luminance information immediately before entry into tunnel
19 (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.
[0041] Subsequently, the luminance determining unit 13
20 receives the kilometrage K as location information of the
train from the information control central apparatus 20
(S5), compares the kilometrage K and the kilometrage

information of the tunnel section Tl (S6), and determines
whether K<B (S7).

25 [0042] When determining that K<B (Yes at S7), the
luminance determining unit 13 determines that the train is
moving in the tunnel section Tl and repeats the processing
at S5 to S6. 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 adjustment is performed, the luminance

determining unit 13 does not perform the luminance



by operating the manual |um nance setting unit 14. Kilonetrage at this
point is represented as Pi and the manual | y-set | um nance is represented as
L2 (FIG 5). Thereafter, when the train reaches kilometrage C at a starting
end of a tunnel section T2, the notorman's cab 10 display apparatus 10
reduces the | um nance of the display scfeen 15 to the lum nance for inside
of tunnel Lti, This neans that L1>L2>Lti. When the train reaches

ki | omet r aogyAts@nde Mm@l 1 enge of rahe twnhnel tsectiioneT2tethéomofér mafAhs cab

di spl ay apparatus 10 resets the |um nance of the_ 15 djsplay re 15 to
the | uni navce edjestandy the! ndebF A" bR of B2t hE~Ki ﬁHﬁeF?aézgc gget he

starting epqnfﬁaﬁ%@ &@@?@&iﬁgﬁ%igﬁigzléid@terﬁmﬁeguﬁh@@n%ﬂeLgkaiﬁthSiS
control that can be perforne ecause the |um nance determ ning unit 13
stores t heswarneal tiye setnheii nanceonnfor aati ontprteh&h20 lemanieAgeunit 16 as

the lum nance informatjion immediately -before entry i tunpel. 19.

[0037] FI G 116f‘i”§m%t%?%Mﬁ?g%?igxgﬁﬁpﬁFnanFﬁé’ 685?%??%%‘3& IEM[éhletorrgth(()ar man' s
cab di spl ay,appasat usq30sEram bhie bef gse)t hecenbeyuentra yt,heheunnel section
Ti shown in 25 FIG 5 until fime after exit fromthe tunnel section il, The

| umi nance bfmthendesptiaysséneennis 8f FRE AEE6LMaRSs HEBGNSS & &PFar at us
10 is initially set to the.lum ce. Ll r ayti ne, 038)As,=5k@wn in
FIG 6, t h‘élFB#ﬁaﬁEEeagt 2r5mo% 2§g3§léhllza91§%r@§ggi éels%?hg[h%i I%Lomelt raage K
from the inforpRationteopt bekkogenthal cappar dhus 20eas unoedt isere tigrorMat i on
of the train §S| ), The information control central appar atﬂ{é 20
peri odi®al [§02BAnsmi FSCl odatioR iHPHREC o Fo Sehe 2 HutihdiCe det er ni ni ng

unit 13. [88%%£§98ﬁe8¥e@hbymoE%%nE%ﬁ%n%Qﬁﬁcﬁﬁ%&ﬂéﬁ'ﬁﬁﬂhﬂ&ﬂds-E@ from
time before the entry into the tunnel section T2 shown in
FIG. 5 until time after exit from the tunnel section T2 and
is a flowchart continued from FIG. 6.

15 [(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
outputs 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 L2 according
to the obtained luminance information.

25 [0045] Subsequently, the luminance determining unit 13
receives the kilometrage K from the information control
central apparatus 20 as location information of the train
(S10). The luminance determining unit 13 compares the
kilometrage K with kilometrage information of the tunnel

30 section T2 (S1ll1l) and determines whether K<C (S12).
Kilometrages C and D are included in the kilometrage
information 18 of tunnel section.

[0046] When determining that K<C (Yes at S12), the



conpares the kilonmetrage K and kil onmetrage i nformati on of the tunnel
section Ti (32) and determ nes whether K<A (53). The kil onetrages A and B
are included in the kilonmetrage information of tunnel section 13.

[ 0040] When determ ning that K<A (Yes at, 33), the |lum nance determ ning unit
13 repeats the processing at 31 to 52. t he ot her hand, when determ ning
that ASK (No at 10 53), the lum nance determning unit 13 determ nes that

t he trai n hasientes edetbentuinel usett LdnrFpeasdat ples prhecserngante S10

information for inside of tunnel 17b to the | um nancge agiﬁu tiQ ﬂ it 12,
andst or es theS1hni n@ncehe nPBR AL PBRYT o NERy FRNE TR TH he ts{ohi gouni t. 16

ae the 15 | unj ce i nf ' [ i-at ek yobetore enty it @ sunngl 19
Si(). The ‘T‘%rr%g%ﬂtet% J géﬁ?ﬁéggﬁl {Ig?%!rget S 'Eghe ['um nanceeorf lt ﬁe di spl ay
screen 15 gietheatihsphayendevedethd tonnké ecitnancd 2f, oovitpsitge tdfe t unnel

Ltl. [0041] Subsequently, the |lum_nance determnin ni.t, .13 20.receives the
ki | ometr ageUR-BANFBcARF BRTPAEBPMAPF o5t h@rPt l’t?ilr%‘ r &#\bt e i%r}ﬁeor mat i on

control ce ApRanatus204( S8k« eonpanes sthedd liomeihage dk and the
ki orretraggﬁl:h?\#l%r?rat ?0?1 of tﬁe tunnel section TI. (SO, and determ nes

whet her K5¢dB8céB87)ng25he0s2hwadn ydeesr MHuailagndsatl2K 11 Fhevesoqtlnthe

| um nance determning unit 13 determ that t rain i i in the
tunnel sectoh ?ﬁ ﬁﬁdtggpgéffns}n?ﬁé:eprlggg%&aﬁgo& qggfet%#él%sgﬂe@g#%cal ly, the
| umi nance dgt et i Ri-BgtuRnt113 opgrfionms the Numinance adjftstrentorat tining

when the 30 train enters the tunnel section Tl. However, thereafter, unless
manuall(d] isneeae tied Ypeterse N tile Y faidE lddterriSiYEuni t 13 does not

perform he AT BEE, LS pdhusi e i e il n o sied el

| umi nance dehernilgi-Bgt Unintinb3cdet erfiendsintimanachead e tiirias el tled t he

tunnel Secgggg {%eaQ%nggéggkfc&h%ﬂéﬂgfg%(53 screen 15 of the display
device 11 to the luminance for inside of tunnel Ltl.

15 [0047] Subsequently, the luminance determining unit 13
receives the kilometrage K from the information control
central apparatus 20 as location information of the train
(S14), compares the kilometrage K and the kilometrage

information of the tunnel section T2 (S15), and determines
20 whether K<D (S16).
[0048] When determining that K<D (Yes at S16), the
luminance determining unit 13 determines that the train is
moving in the tunnel section T2 and repeats the processing
at S14 to S15. On the other hand, when determining that
25 K>D (No at S16), 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 19 to the luminance adjusting unit 12
(S17) . Consequently, the luminance adjusting unit 12 can
30 reget the luminance of the display screen 15 of the display
device 11 to the luminance L2 immediately before the entry

into the tunnel section T2.



5 information i mediately before entry into tunnel 19 to the |um nance
adjusting unit 12 (S8). Consequently, the |lum nance adjusting unit 12 can
reset the |lum nance of the display screen 15 of the display device 11 to
the lum nance Li imediately before the entry into the tunnel section Ti.
10[ 0043]FIG 7 is a..flowhart for expl aPning the operation of the
nmotorman' s cab di splay apparatus 1.0 fromtinme before the entry into the
tunnel section T2 shown in FIGe 5 until tine after exit fromthe tunnel
section T2 @uhd)s a fAdowshards rcontdbued, faomfdGg 6o 151H044F3hen | um nance
setting is perfornmed via the manual | um nance setting unit 14 at the point

of the kil GREAQEFEP, hé TeHLatPe Ut Haite 38t tm Uit 928 dutiits set
'U”‘nance'ﬂyé¥#nﬁﬁf§} & it d i nance, adiust | ng und trd<. s Jhe 4 ym nance

det erm ni ng uni out puts the | um nance information, which is

transm tt etbdrfomnt Hérarenuaimd tuind nancienaetd i g usimenti4fox otitdhe | um nance
adjustipg unit 12 (SO . .The | um nance adj ust]j unit . 12 sets the, | um nance
of the Bspithp SErbencad (b T B A T 1D 1 he Sovs e Tt Hankes 104

i nfor mat i o,y 25[1R04%]Subsequently, tdhes1 up fianee Led Brdi Ni ngy ud+ids
receives the kilonmetrage K fromthe information control central apparatus

20 as IocaﬂﬂbmﬂmﬁQﬂQﬁﬁiﬁﬂﬂhﬁa%tﬁequﬁHﬁHQQMKHQSqme |'um nance determ ning
Flnnel 305001, 0 T2 (AL Bl Gt o7 o ries whel Ry R (512) - kil 3net fhges
and D are itncludedlily the kidoneid agenimdroreration 4@t @fiat emel y-seet i on,
[0046]¥8enf¥§fﬁggégrg§tg¥gvfg§%é\gﬁzéﬁaéﬁé ’l&éﬁ%agé% setting unit 14.
[0051] In the above explanation, as the precondition,
the motorman's cab display apparatus 10 of the car number
one, which is the first car, and the motorman'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
simultaneously switched to the luminance for inside of tunnel
Ltl when the first car reaches the starting end of the tunnel

25 section, display is performed at the luminance for inside of
tunnel Ltl 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 the train exits the tunnel section.

30 [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



| um nance determning unit 13 repeats the processing at 510 to 311. On the
ot her hand, when determning that .C K (No at 512), the |um nance
determning unit 13 determnes that the train has entered the tunnel
section T2, outputs the 5 lum nance infgrmation for inside of tunnel 17b to
the lum nance adjusting unit 12, and stores information concerning the
manual | y-set lum nance 1,2 in the storing unit 16 as the | um nance

i nf or mat i ore ¥ Mediltel yhdesoret &ner gnineddt dahaY TIME3E3PE e LR Aance

information_10 i di at el f . Wy anet 19 incl ydes dnfomati on
indicatingoﬁhgﬁet %pT%%Q%%ngg ?éngggé%a%sE?ﬁ%gnanual?y-set Iuninancg. The

| um nance aglp ustépgapnippdasessibhefl uhenanee ohrt hg dihspltayescreen 15 of

the display device 11 to the |lum nance for inside of tunnel Ltl.

15[ 0047] Subsefee®F§; the |um nance determining unit 13 receives the

ki | ometr agﬁog?ﬁlomt eLDEQEARE L,ONLEARhEOL FC@RkahiApparatus 20 as | ocation
information o he train (S14), conpares the kilonetrage K and the
ki | onmet r ageumnnfientat oontbe thepilawnecrsest Lonwhen( 515) tradqd ¢&&@H nes 20

whet her KC) (516). [0048] Wien_det er m ni hat. K<D.(Yes,at t.he
| umi nance é@éeFﬂ%ﬂ?Lgsﬁﬁ %OTBaagtgbﬁpngggthgﬁlphgxﬁrgi%hgéq%%gfﬁg in the

tunnel sectiepidz @Qdafi?ﬁgﬂbﬁ bhe epbocessidnGealbwd 14 oo 3t&mpQe t hdweot her
hand, when determ ning fthat 25 K>D (No at 316), the |uninance determ ning
unit 13 detbenihesnt haterRe theaithiihgd SRitteé@T hé U@l "$E&GS on T2 and

out putg the Lugnance Later mation humiabel helore BN thfhdungl 19
to théiiungﬁ nce a §§5Fﬁ%§ ani £ 1 317). Cbnsequently,F{hg}r&%%nance
adj usting uni bfl2heana30nuedetr the whirinadnceref liawe disspl aletsomegeresl5 of
t he displa% device 11 to the |lum nance L2 i di@ﬁgly before the entry inte
t he tunnel Pa6€fi 6 Fplometrage information Irom e “location-

information calculating unit 21, a point when the train has

reached the starting end of the tunnel section (accurately,

15 determines a point when the car number one, which is the
first cér, 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 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 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 of the
tunnel section.

[0054] Speed information and formation length



20 [ 00491As expl ai ned above, according to the first enbodi nent, by using
the kilonetrage information of the train information control systeml1, it
is possible to Performthe automatic | um nance adjustnent for the 5

not orman' s cab di splay apparatus 10 according to the inside and the outside
of the tunnel w thout adding a new devi éé or conponent such as a | um nance
sensor., [0050] According to the first enbodinent, it. is possible to
manual |y set desireb |um nance fromautonmatically-set 10 | um nance by

pr oYi di ng tihﬁdm{atah lor W rtam:d € 1€t ihlnsgsdlnﬁctr lihe [©06d] 14 tdve @bontes

expl anation, as the precondition, the notorman's cap display. apparetue 10
of the ear PHRISTEGhe 1hiEH T aHe 4'6tPxdrhe ahdnii? t%%/tnea‘ﬂp db

di spl ay appar;at us; 10.0f, the, Gar (HUEL s Wi Chedise thie dastrear, 15 switch

the lum nance of the display screens 15 at the same. timng when the train
enters a tummelragect iZdn orlwherhdtherardd n ) tisn tdwena unerel ceeetd on, .
However, actually, the cal culation of kilonetra by_the | ocatjon--

i nf or mati off CH fa?tﬁpr‘?gr%rﬂst 23{1 T HET orhe W T rje%/% Bhtet 0, l1i‘roarlrﬁo
exanpl e, thgdpat iton ofurtthe: fdf staearor herefeieion f 4Me el qances in
both the notorman's cab display apparatuses 10 of the car nunber one and
the car nurisegth arfe tdiemi taifecits|yrakw tehednatolathe | T nehee T o1 hsi de
of tunnel Lti n irst e st i unnel 25
section, d:tsoﬁit\%}i séeglgcr]{a{olr %&&Cﬁaqlﬁ%%%%%&n%%l%%ifgglf e Ig{tgt tr}%}\éel Lt 1l
regar dl ess sgfeddhe rffactmathatin tdie tinsitdeaiof tdettoarlumiundere ndeaict walh yndas
brightness in the daytine. Thefefore, there is a protlem.in that the

vi si bi tPty qréltdét%rﬁ‘?ﬂeeﬁ}@f _WA}J@T FA OO ER G U Y whelthe train exits
the tunnel ;sechion;30[QAR2iFhessfore. ddpd SadesiF@abl eaioncad cuhate a tine

number of cars of the formation and the car length

information to the luminance determining unit 13, for

example, after constructing the formation. The luminance
15 determining unit 13 stores the number of cars of the

formation and the car length information in the storing

unit 16.
[0055] The same applies when the train exits 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



di fference between time when the first car reaches the starting end of the
tunnel section. and tinme when the last 21 car reaches the starting end and
delay timng of switching of the |um nance of the display screen 15 of the
not orman' s cab di spl ay apparatus 10 of2 he last car by the tinme difference.
5[ 0053] Specifically, timng of switching of the |um nance of the display
screen 15 when the train enters the tunnel section and when the train exits
t he tunnellsectdrore i deaejust 2oy asn ek pl i pEdtbel BatoFsRNéRafpPedl@REAY he

train enters the tunnel section, the | um nan d r m.Ak it 13 of
t he nvtorﬁﬁ@%f?%ﬁ?df@ﬁ?gyg%ﬁp%?ﬁiﬁgmaﬁro? ?ﬁgpég? ﬁh%bgpﬁ%ggaggch is the
last car, determines, basedionekilvsedragentnfotmadi ennheamibheo the

| ocation-information calculating unit 21, a point_ when tge train has
reached theustmenéaga@ndsbing helitinhel VB8Rt Fole EAGRGF&t 8Yy F"E5 det er ni nes

a poi nt when the car i ghyis EBRsELhehtedr . thas 1heaehedet he
starti%g é%ﬁﬁél?%??h%?#g?ﬁéf?§g$%§€cgpgeterﬁiﬁiHg uni? 13 calculates? by
di vi di ng feosiméiongl engthl® ¢ant heangebeheoflumansnxecarf ltérgtdhprByyspeed V

of the train at that point, a predicted_time 20 difference.until .the |ast
car reachesC¥fR"| beaffoh BhetﬁBmeﬁgfechraﬂnFﬁgetpéiﬁ&n Flt%él &8

d?terninat{ﬁ@'l@%iﬁ%nggt?ﬁﬂEaHQgelQabeEBQeCéht@@ﬁﬁﬂkooﬁﬁnnWQiQ&_iS the
first car, has reached the starting end, the |um nance determ ning unit 13
of the notoimanyswbaeb thsplagtappar hegsatdusf lyheepshesdr thente ™ 'édt put s

the lunminance information for inside of tunnel to the |um nance adjusting
unit 12 mh%ﬂgtPﬁegéFa%§8§e y SER& Brledi cted tinme difference 0/ V.
Consequent [yoskij e | wai nascexadpust i(Fgcunist) EZpdarn nehiargeviche thenmi nance of

the display screen. 15 fromthe | um nance for_daytjne Li, to the |um nance
for insidemehupdnaamingncgt addshg SRrer St W@qf%t"ye@aro%dgfctt&’ﬁ I hed

;he StartiPgwgggrgftkgemgﬂﬁgqll%ﬁﬁhﬁﬂ%e %%%ﬁk%ﬁ%ﬁﬁ:kﬁﬁp%ﬂﬁkaﬁaand
ormat1 on Iengt

performed in the tunnel. Specifically, for example, when

15 the crew member feels that automatically-set luminance for
inside of tunnel Lt2 is too 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 adjusting unit 12 through the luminance
determining unit 13. The luminance of the display screen
15 of the display device 11 is changed.
[0057] The luminance determining unit 13 can record
information concerning the luminance for inside of tunnel

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



22 information of the train used for the calcuilition of the predicted tine
difference DYV by the | um nance determ ning unit 13 are given by the
information control central apparatus 20. In other words, the information
control 5 central. apparatus 2C nanages, } he speed in(train. speed.), the
number of cars of a formation, and the r length of the train as train
information. The information control central apparatus 20 periodically
transnmts the speedlsnbor nati manohlt kettriaign itso relset] wmicnantd aetdertd ni ng
10 unit 13 together with | ocation informati.on. Th% [ nformaktio control

central apPRFarasisoSEFansfi t SUERBINGREER (oP c&l's (OF tHE For mation and. the

car |engthgyinf oERREI @RaEOthRe 1 LuAhRARee rdet anEaRicnR ARiunnkd, drofe exanpl e,
after constructing the formation. The |um nance 15 determining unit 13

st ores theimumaberedf asdr ssefl ele ther raiiereed Athéheardisdhigih S5 hat i on
in the storind unit 16. 5 e ?BE!- t rai I from
t he j[urﬁiel l’rLge(]:Pi gH.nngggci[t?‘?aga}tH%, t?af%gglr t égetes?é::?{{r%%%r?t%%srt't heﬁbﬁéu%nel
section, thgel uninhanee edekererimindcquninti t13 fdddse mut draven T cadraidpl ay
apparatus 10 of the car nunber n, which is the |last car, determn based

on ki | onet Fage IPAPERAALIEN FRGRTHET &t MY Ao &T‘F%meatf% uni t
poi nt when.the  traicn has neaghed f hed erdnglg e ©0f16.  The manual

setting can be configured to be effective only in the
10 tunnel for which the luminance for inside of tunnel is set.
[0058] FIG. 8 is a diagram in which an example of
luminance obtained when manual luminance adjustment is
performed in a tunnel section is shown together with a
change in kilometrage. As shown in FIG. 8, at kilometrage
15 H in the tunnel section T1, the luminance of the display
screen 15 is manually reduced from the luminance for inside
of tunnel Ltl to the luminance for inside of tunnel Lt2.
The manually-set luminance for inside of tunnel Lt2 is
continuously used in the next tunnel section T2. This is
20 Dbecause the luminance determining unit 13 recoxds
information concerning the luminance Lt2, which is manually
set in the tunnel section Tl, as a part of the luminance
information for inside of tunnel 17b 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 Lt2 to the luminance adjusting
unit 12 and performs luminance control. In other words,
the luminance information for inside of tunnel 17b includes
the information concerning the luminance Lt2 when luminance
‘30 is manually set together with the information concerning
the automatically-set luminance for inside of tunnel Ltl.
[0059] Second Embodiment.

In the first embodiment, the motorman's cab display



25 the tunnel section (accurately, determ nes a point when the car nunber
one, which is the first car, has reached the termnal end). Further, the

| um nance determning unit 13 calculates, by dividing the formation | ength.
D (= the nunber of cars x car |ength) bg the speed V of the train at 30
that point, a predicted time difference?antil. the |ast car reaches the

| ocation of the first car at the timng of the determ nation. After

determ ning that the car nunber one, which is the first car, has reached
the term nabperditushe 0 liwniedgned rdet emutigeg wtits k3heofl dnhienarpicor Man' s cab
di spl ay apparatus 10 of the car nunber n outputs the | um _nance information

i mredi at el pIBEEFFEIENEOFEATHE % ithélhefdalo Hife HaaTHaTe WiUstThgdunit 12
when time %g%p%%i%y itthe Predi ated &i me difference . sLongequently, the

| um nance adjusting unit 12 can change the |um nance of the display screen
15 from t hembuniinaende ftore imsicdemeanf' & wadeldilsd]layw adetatdsaice | nmedi at el y

before entry into tynnel at tim.ng when the .|ast, car has actually reached
t he terﬁi ngﬁrf@rgﬁdliélf“ltnﬁélcteu st 2 r?aq([l(ﬂ%é)nl e WEmIE (B 5)

expl ai ned abeveine graruali dnumuance Adjiuwst Merto ring qoes:f or ned 1w si de the
tunnel, However, the manual |um nance adjustment can also be perforned in
t he tunnel figpéciembealimentsomhexdanmpine titvedm 15 thHe sl herieri dedl t hat
automati cally-set | um f i nsi : I ' ' too | ow
whil e the Frlléinr?eii’s t%?a@%ﬁ“ﬁgl&n%e ﬂ%z ttqﬁen(r?l%]stp%t%ﬁg Scér-l'legv?r{rnssl gL% Ega%stg{ desired
| um nance byecopendtiange He rmaryalincudxianae setitiargainidt b the set
| um nance information is transmtted to the 20 | um nanc egdé’ usting unit 12

f

t hr oughV t h& YR n&F¢e 1d6t-er MMSTE unitP 1 $* 9 rurtififh e displ ay

screen 15 of tha disphayden ca ok d sichangad dO0RAITIE L ARRCEor
determning unit 13 can record information concerning the | um nance for

i nsi de of tuiel 225 timenUainiyagete iaf tiies ddeyp (ahesduadmalice i1 epresent ed
as Lt2) in the storing unit 16 and .perform.caontr.ol to set t.he |um.nance Lt2
in the nextextaﬂ\?ﬁr&’ & g:ﬁl.e Iltﬁaglélnelrsa'ﬁral\ﬁlulﬁ%énncetshel m tunnel sog;rlg1

consi dered the berrswlst anidaaldey itthe samen fHher efar esxdniel d urdganc eorfeor

i nsi de of tunnel . o
15 hour before and after the sunset and the sunrise, 1t is

desirable to apply luminance for evening or for morning in
the dim period of time. Therefore, in the second
embodiment, in addition to the luminance adjusting
mechanism in the first embodiment, a function of switching

20 luminance for daytime, luminance for evening (or for
morning), and luminance for night according to a period of
time is provided.
[0060] FIG. 9 is a diagram in which a schematic
configuration of the motorman's cab display apparatus 10

25 according to the second embodiment is mainly shown. The
motorman'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 location-
information calculating unit 21 and a clock unit 22. The

30 motorman's cab display apparatus 10 includes the display device
11, the luminance adjusting unit 12, the luminance determining
unit 13, and the manual luminance setting unit 14. 1In FIG. 9,
components same as those in FIG. 2 are denoted by the same

reference numerals and signs



Lt 1 manual ly set by the crew nenber is expected to he suitable | um nance in
tunnels thereafter at |east for the above nentioned crew nenber, Therefore,
except when | um nance setting is performed again by the crew nenber in 24
the tunnels or the manual setting is reset and switched to automatic
setting, during operation on the track, 4 is desirable that the |um nance
for inside of tunnel once set is stored and used as the |um nance of the

di splay screen 15 in tunnels that the train passes thereafter. However, the
| um nance det®erdd i Mg dunistp Idn doesn net tieyecsmpsecotd theomht oednt doa
concerning the manual |l y-set | um nance for inside of tunnel Lt2 in the
storing. urfiffisrengrs narial F et t4 My ¢ st e tonti get @l - to be effective only

in the 10 tunnel; for whi chy the Luni nence.forcinside of réunnelohs segl
[ 0058] FTC. Is a diagramin which an exanple of |um nance obt ai ned en
manual | unmiyesnce radjtust nng, i lsoyer frormede i neadt sapehdsect Tloa ¢50shown

together with a change in. Ki trage. shown_in Fl 8 t kilo age 15
H Tn Lhe t el Codearr o tTe T tsmhee ofet hetar spractaliedntdotne
manual 1y reducedh féomdherh i nangei § o131 Bsi dige ohotonneh ' btéabodi belay

I um nance for incide of tunnel Lt2] The nanuallg-set  um nance for inside
of tunnel laEradmateontihuots| yhaserranthelpexpatunher d68Pidn T2. This is

20 because the i e 1N it 13. 0, i t] concer ni ng
the T um nafte L L oh S a5 et i thee T ol T T oh 1 hs &
part of thehi¢aﬂimﬂuinf¢ﬁmmmmmmomaI©mlémsm@eumitt&hnpérid@ieaﬂlyin t he

tunnel section T2, by refe, rri| %o the, | um na 'nfornat%on for |E$%de of

t unnel 197b, LTt PUt'sS tHCF nFoP it ?ﬁp?ﬁﬂﬁyérﬁ¥hgg§% CagnuA 9EERt PN h8nce

Lt2 to the Jwm nance, adi usti g ity 12 andi pesfor e hyrbpancesceabrol . In
other words, the lum nance information for inside of tunnel 17h includes

t he i nf or mati aml ao noeran aigu s hkl | Uhd nalne et LaRswhenl punpabiceor 301 f8ladnual |y
set together with the, informatibn concerning the automatically-set

| umi nance f%ﬁp?¥ﬁﬁ%ﬁ;§9'tunnel Ltl. [0059] Second. Enpodlnent. In the
first enbodig®si; Therni or mans sa ca@baglispl @y an example of stored

15 contents in the storing unit 16 of the luminance
determining unit 13. As shown in FIG. 10, the storing unit
16 has stored therein the luminance information for daytime
17a, the luminance information for inside of tunnel 17b,
luminance information for evening 17c, luminance

20 information for night 17d, the kilometrage information of
tunnel section 18, the luminance information immediately
before entry into tunnel 19, and sunrise and sunset hour
information 29.
[0063] The luminance information for evening 17c¢ is used

25 for luminance setting in a period of time in the evening or
the morning. In other words, in the second embodiment, the
same luminance is set for both of a period of time in the
evening and a period of time in the morning based on the
luminance information for evening 17c. It is also possible

30 to set luminance information for morning in addition to the
luminance information for evening 1l7c and set different
luminances for the period of time in the evening and the period

of time in the morning. In the second embodiment, the



2.0 apparatus 10 is explained that perfornms the | um nance adj ustnent
according to whether the traveling location of. the trainis in the tunnel.
section. In the second enbodi nent, the noterman's cab display apparatus 10
5 perfornms | um nance adj ust nent taklngéﬁpto account not. only. a traveling
section but also tine information e first enbodiment, while the train
is traveling outside the tunnel, the .imnance of the display screen 15 is
set to thel druimsnede eif oo rigayt dmef excepyht uhi dancelseesbyonhent0spraual
setting, However, for exa rain_is travelin ght, it is

desirabl e %%)%&Rﬁ%nWuﬁ?n%a%el?%?n%?ﬁﬁtlﬁgofﬂ@tFﬁﬂ1ﬁgﬁcénﬁnghg%l| spl ay

screen 15.. kot £xaimpl e, LMfﬂaﬁ&l@ £pai AibAtt £3Vekingoi Nukheagvenisageor in
t he norning, because it is ddmfor., for exanple, about one 15 hour before

and after ahelsunsetcanforhensidei 88, LHRNRS - deShrablaingnagplyrl GdioRance

for evenin r.for.mornin t he perti t h fare, in the
second% ﬁ%3§ E%%tlu?ﬁngﬂg?tfg g%ﬁé ?En?ggﬁ%é gg?ugglﬁg%n§Chanlsnlln t he
first enbogiihahtésadfanetinn oetoswehehi ngh2@ . Iunrhaanummmadaaﬁqrne

i am nance for evening (or_for nnrnlngg, and .| um nance for ht accordi ng
to a periogveRipgnesi sepr b9VEEdENPOOGOPFIEN13PEe, f&Fa&ﬁ%% h a

schemati ¢ £opfLour At} oy oOf FIR-MBLOLERN 5,630 Bicsplaye1aRRRS atys 10725

accordi ng e secon iment. is Tainly shown, The notornman's cab
di spl ay appanatsscé0fandntbatinfornmation control central apparatus 20 are
shown. Au shomn in FIG 9, the |nf%rnat|on ﬁpntrol central a r.af us 20

i ncl udds t heOPAEat i onPPnPBPFafPoANEarelat AGHE 21 TaREPE Q0. it 22.

The 30 nctpreBhst¢al dbsphayiappanatuselGrndnchudes tre @ spl ay device 11,
the | um nance adjusting unit 12, the |um nance determning unit 13, and the

manual | untnameepsetiinagtenionty, ansl FRG- 9 Whesmponerts ldaie 9 Inede. in
FIG ire dengted by the samg LefRuence UTerd):s Ad3ignsindf 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. 1In
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.g.,

20 kilometrage) of the train. In other words, the sunrise and
sunset hour information 29 is given as table information of
sunrise and sunset hours or table information in which
sunrise and sunset hours are given for each kilometrage.
[0065] The sunrise and sunset hour information 29 is

25 used for classification of a period 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



and detail ed explanation of the conponents is omtted, and. differences
fromFIG 2 are explained below [0061] The clock unit 22 outputs tine
information (e. q. year, nonth, day, hour, mnute, and second.), The cl ock
S unit 22 periodically transnmits the tige information to the |um nanp
determining unit. 13 of the notorman's cab display apparatue, 10 via the
transm ssion patu for display appamatus 30, Simlar|ly to the first

enbodi nentgethel |t dtironcimforeeda vhieal cul 88 ngl kit £91 gefisdreari§. 10
transmts | ocation_informti (ki rage; i, of FNaly) opkthe | um nance
det er ni ni AF UMt 4 %ﬁm?rﬁﬁﬁQQ%r%%%ﬂgg aﬁng2%|§§9§%Bgrg?hsb%o via the
transni ssion patdrf oy shsphaya appadatesm30ed[ 0862EFI G-l2esii§igatdiragr am of
an. example of stored 15 contents in the storing,.unit 16 .of .the |um_nance

det er mi ni rgf UM ABTIE Showntei ARFFES AT ERE, sFBFi RGTdRt Ote "hAS for ed

therei g the, luglpange i pof r}[q@t_»&ea ber cdayt i AethZ3evihenbynbnancee
information. for-rnside of tunnel 17b, |um nance information for evening.
17c¢, | um naaceo@0of nt bneaetonifbt hegheti¥dmithe kil &®€trage i nformation of

tunnel section 18, the |um nance. information i i.ate efore entry into
t unnel 19,Céﬁas%Eﬁ??%éoﬁnﬂséﬁﬁsgpehSHPrl%FoFﬁnggﬂsgg,%%8 63] The | um nance

i nf or mati on, EQr evenhngol7cThs usednabckobckufimance setitd Ag iomly persi od of
time in the evening or the norning. In other words, in_the %gcond.
enbodi ment ot heveametEimbnanéernatéer Pér PEEERAST Of. PES SF 0P i in the

eveni and .a period.of t] i Lhi ng based Q3 ithe Jrim nance
i nfor ioﬁgvﬁgFeeve%gﬁg%kgg? prbg%gﬁgg possi bl e 30 fgﬁget | um nance
i nf or mat i opnEOEaf@er AEN@hibn atdivti dm tFAGt.hé .| uni nance informatibn for

evening 17c and set diffEu_ watr | uym nanc for the periaod of tinme in the
eveni ng andOPRé&lperi 64 8¥P9?ﬁQQQf¥%§%ﬁb%%ﬁﬁi eﬂ?%é%@%ﬁfog:E%nbodinent,
the |um nange Lofar pRLORFAnLJGht: 42d deeliidesontantd sane as cont ent

of the lumnance information for inside of tunnel 17h. Lumi nance for night
is set to lkifionancegsane fasraimoransediored dsidde Wi thififtl°™he | uni nance

for night and the l.un nance - far. insid typn ;4 04 um nances
di fferbht FAPGMATEREH OOt frér-C Ui 14 ﬁﬁgﬁbgﬁfor eﬁ%ﬁ?ﬁéﬂ?g-iéﬁllomer than the
| umi nance f.qr, dayitigre and dirghar dhanedshel druyinancield orhe nsidebf t unnel

and the | um nance for night. . . .

When determining that the train is traveling in the tunnel,
the luminance determining unit 13 outputs the luminance
information for inside of tunnel 17b to the luminance

20 adjusting unit 12.
[0067] On the other hand, when determining that the
train is traveling outside 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 29 of the storing unit 16 and determines
whether the present time belongs to the period of time in
the daytime, belongs to the period of time in the evening
or the morning, or belongs to the period of time at night.
In the determination, when the sunrise and sunset hour

30 information 29 is given according to kilometrage as well,
the luminance determining unit 13 specifies, based on
kilometrage information received from the location-

information calculating unit 21, sunrise and sunset hours



10[ 0064] The sunrise and sunset hour information 29 is information for

gi ving sunrise and sunset hours corresponding to nonth and day. Wen a
traveling range of a train extends in a w de range, for exanple, when the
train travels in a wide range to the e and west (eqg., a 15 limted
express train), sunrise or sunset hour i's different according to a
traveling location even in the sane day. In such a. case, the sunrise and
sunset howoirdosomtiion 2O kutthetrgigeesfsthei seaand fsoRséhehsurgise

corresponding to nonth and.d for.each,traveli i (&. 0.5
kilonéfrag%§ of URRREt FE1A. * ﬁgﬁ?ﬁéﬁoﬁogas?%ﬁhg%g%ﬁ#ﬁégggg@”éﬁhgg%tﬁ%ur

information. 29,48 gkvenmasihabhe hBbaimg}i eheolagtiniese tard eswnsety, hours or
tabl e information in which sunrise and sunset hours are given for each

ki | omet r agend (00851 Theesanpis6eanids GHEEE thEGH iEnPEradi-on 129 G 25 used
for classification of [ of .ti LR ithe a4 ReHRd ofolidm®dn the
eveningéor£?ﬁ OW%?ﬂiﬁﬁ?lgﬁékgggérfggngyhgﬁﬁg gt nigﬁ%. Fopuéxanple, when
one hour befipreaandaafiyerikhe dumsepeandviehe fsanrtirse &ls rgefliaved i@ @eri od

of time in the evening or the norning, a period tron1tiq§ﬁ9ft§£ﬂ9qguyour

el apses af tBP tHe18unsBPYEAER! e S6AE REr BEr o (& S\ i'66™ s'Can be

set as a.pgphggsgfahh”%uﬁ%eQi%%hrsﬁd@ﬁ@dajdﬁ tHdTe: ethari dhan dde qer i ods
of tinme in e evening, In the norning, and at night can be set as a 23
period of bifmehenttrhendaytinme. Tinme width for deina the period of tine in

the eveni ng GE the morning can be ALHIL (ariy sef. a5, & pradeter ded,s ange.

d assi¥99at f the“period trmein e norning, the period of time in
gt s NGt Led 10 The Cl 551 1 1.Cati on uS o Lhe sunt s and. sunset
hour period of time in the daytime, the luminance determining
unit 13 outputs the luminance information for daytime 1l7a
to the luminance adjusting unit 12. When the present time
15 belongs to the period of time in the evening or the morning,
the luminance determining unit 13 outputs the luminance
information for evening 17c to the luminance adjusting unit
12. Further, when the present time belongs to the period
of time at night, the luminance determining unit 13 outputs
20 the luminance information 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.
[0069] As explained above, in the luminance adjustment
25 by 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 priority over the luminance control based on time.
[0070] FIG. 11 is a diagram of a state in which the
30 luminance of the display screen 15 of 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. 1In FIG. 11, a period



information 29. The |lum nance determning unit 13 only has to have setting
informati on of periods of tine defined in 10 advance. The other information
of the storing unit 16 is the sane as that shown. in FIG 4, [0066]As
explained in the first enbodi nent, thezﬁ#ninance determning unit 13

determ nes, based on kiionetrage infornmation received fromthe |ocation- 15
information calculating unit 21, whether the train is traveling in a tunnel
or travel iog ouhsidefohe aupneht vhen deeeEARARNGSRRALSt Ké LOMEItH 308

traveling in the tunnel. the_.lum nance, det 0 Nng [ t he

| um nance éﬂfﬁ?nﬁ??oﬁeF8?diﬁgigémgfl uﬁﬂglg%gkgb% FEQ'FU%%ﬁg%%g% Oadj ust
lag unit 12;,&0967¥EOnthhe othenehandiodher déter dinnithg thvamitde train is
traveling outside the tunnel, the |um nance determ ning unjit 13 ares
present ' heningpEfft PEACFEcaNFed HFFEM -t Re FOPGEK TR \ﬁltﬁrﬁhg' nrise

and S“%Setsgéeh%rtht%g ﬁgte'r%-. 29 O%ﬁ%'&%f%_rc%ﬁilg/? WRi thk6 1aRd rdeter gmes

whet her” t he present tinme ongs to the period time in the daytine,
bel ongs tothbedpepila¢d ef:reenelbn the éwerinagcer fiokve dmorthineg Llorl shelsmivgs to

the period of time at night. In the determ.nation,. when t.he sunri nd
sunset houtP3bPnf8F 998%3%§a9§ ”vé%eagﬁ&aﬂ%ﬂ§%n§ ﬁl%%%%ﬁ%égnégﬁhﬁ , the

| uni nance geterni nisag YA tnd3 tspecif ises:t lbased onrki lonetinagedmioriat i on
received fromthe location-information calculating unit 21, sunrise and
sunset houdsytime L1 is set again after the kilometrage B
10 [0071] Subsequently, the luminance determining unit 13
receives kilometrage information (the kilometrage K) from
the location-information calculating unit 21 and receives
present time information from the clock unit 22. First,
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.
Because it 1is 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 be received next.

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



29 corresponding to kilonetrage of the train fromthe sunrise and sunset
hour information 29 and determ nes which of the periods of tinme in the
nor ni ng, the daytine, the evening, and night the sunrise and sunset hours
belong. In the follow ng explanation, the sunrise and sunset hours are
substantially fixed irrespective of a traveling |location of the train.
However, the sanme explanation applies when the sunrise and sunset hours
depend on ddtermmriavgliiary dfocdte aveoiod hef tkEne, WOF006BF ABTESEREUFE™Bf t he

determ nation of the period of . ti . for; exanpl en thg.pigsenpLntime
bel ongs ttobetq‘r?élgpsertloodﬁn‘o% I%elrrrl\a&f1 néfﬁ%l%%y%r?rre, t%’ée%n?hanc% get erm ni ng
unit 13 owgrsnirhiend uminance defermatéontfior dayttneid7ast brehelliog nance

adjusting unit 12. VWWen the present tinme_ 15 belongs to.th eriod of tine
in the evetifg @ e WRGHhE Y ne PanFRaRte Hlé?eﬁcgﬁfﬁ?ﬂgogn?fm%l{}ut put s

the | ugi nange ot 00, fOF G¥ER1 8 d7Ccifethe tHAT Aageenad] usheng uni !
12. Further, en t present tinme belongs to the period of tine at night,
t he | umi naneei rdetes et engniming 18ndut pait suRpPuthethamlraneancaf or mati on for

night 17d to_the | um nance adj usti it,12..The lLum | ¢ it
12906t st e TOHEHED S« HESh B hCebrethe 18MEpe L qRIRFE0RELNEE 1T
accor di ng 19, t he,obt ghoed | Umnanceni nhoeaRLEONst(AG69hAS erpkaitsedhabove,

in the |um nance adjustnment by the |um nance determ ning unit 13, the
| umi nance tontnohchastdtbn foeRLrBNSFREBRNEPI A (EPéBPPFEalPy, evening

det er pi.nation whet her. th Lp LS LNS| t side aptunnel-;sect iben) has
prior?by d@gr r@%e u%?%a Eéggggtkgpbbgéggngﬁ ?Png.g[8070]F Gflll is a
di agr am of t ans} at®ei Dumbhehcthde88rhiniingnceisf 18heedifophay psocess it of

the notornen's cab display apparatus 10 changes accordin an _increase in
kiIonetragEOFnt%k%FaiEgFr§9@PiWﬁaFHrﬁspe PEdgﬁﬁmPﬁﬁé Whgﬂ %ﬁg Ayt

\‘manges tocthe Béf?_B{ﬁgQ- 5! BhEl Gerldd 8rpeiinedat3@ichtt,i macbef@rieaaceoi nt
en the train reaches ki onetra e
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. On 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 adjusting 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 kilometrage 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 K>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 information for evening 17c in the

storing unit 16 as the luminance information immediately



P2 is the period of tine in the daytine and a period of tinme after that is
the period of tinme in the evonir Lum nances before and after the tunnel
section Tl are the sane as those in FIG S. Specifically, as the | um nance
of the display screen 15, the | um nanc or daytinme Lila used up to the
kil onetrage A, the lum nance for inside of tunnel Lti is used in the tunnel
section Tl, and the lum nance for daytine Li is set again after the

ki | omet r agee Borda0p007¢] Subseuenelly 1% he | uni nance determining unit 13
recei ves Ki raqge_ i nformation ( il r .Qm { :
Iocation-iﬁbggﬁ;tionsggﬁgﬁpgngg’u%E% gfﬂggg&¥%g§%§§£ﬁ§ﬂ£? Eh%ﬁﬁn§3

i nformati opefE@EEheichbaek rufict i2Zorfhtiat, (tHhe |Miticrarce getidr nimimg uni t
13 conpares the kilonetrage 15 K and kil onetrage infarmation (the

ki lonet r agéseClagatppnofi ntRETEHARE CSeCtilGt Y ald [detedfiche< Whstdier K<C.
The kilomet rr%%%ﬁf&ﬁ%%f%r & acNGhudedd B e kidiongisage i nfgrdmation 18 of

tunnel “section. en determning that R<C, subsequently, the 20
| um nance deternanpiengetirirtnihd ncompartes X hentdanes [feorkialtontar mrak the

sunrise and sunset hour informatiaon 29 and determi.nes et her the present
time bel onyd tho thre XpeMEd 16194 i qwattﬁeorﬂaﬁikﬁ’rgh @%n%@rr%%eusl tCE o%ncfh@

determ nati nng%fe tth%n% r is%%tcifor{ if?an%%ttél‘?ndﬁ{ees,s%eﬂﬂ@ie el ongs 4o the

period of £ i'n the daytine, the 'umnance determning unit 13 determ nes
that the train s Liraveling e, side adunnelcantddavielimg i ¢ hes period of
tinme in the daytine. Because it is unnecessary to change the |um nance of

t he displ ayepereen ths, dsdwee |lammipranic daterdd 5 e uitt NBlgeepeat s,

wi t hout per,fofrm' ng .nem | u:goenance set inn tthe conpari son processing for

ki | onet r age i For and tiHE T htormation to be received next, [0073]On

the other hand,7jas agresid @fhdhenardet esmdmathoncofit heepeneodriod tine,
when the resent tinme belongs to the period of tinme in the evenjin ,é?e
n 14

| uni nance detlemAtiiage dhiat 1)) el A e’ %%t‘)? h"ehir%‘i"_i’P“FJs ?‘?%Ve&iz‘ _
out si de 1 he Lunngls Alikd |48 SM & snd Nen PEr] 9o o Lh[Red NeiBad he>gveni ng from

the period of tine in e daytine. m nance determning unit 13
out put 35t herdtifiengncehd nfwnirednon doreevenimg d7ctt b3 t henpane nahce

adjusting unjit 12. Conse,quentle;},l tﬁ]e | umi pance gd' usting. uPit 12 sets the
| umi nance dFifThetTt SPMAY. Qe rden 15°¢ o> it Rantdf or eveni Ay 10 L3, When t he

present ting AelOngs.d 04 he, ot hetc PRIhO8Sa Opeti BB, ot heihentpanEech the
determning unit 13 perforns processing for taking the sane neasures, for

exanpl e, wheresdiet priosenve Lomes bel bagshe ocx#eP per PoEWDS 10| HBSat 1aRght , the
i nancedetergLoLg SELL 48 QULRULS:! e hus dpage ! alaryLLoncher 1
| um nange of kel disptaynstreenBoth periods of time before and after
the tunnel section T2 are the period of time in the evening.
Therefore, the luminance determining unit 13 outputs 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.
[0078] In setting the luminance, the luminance
determining unit 13 checks, referring to the luminance
30 information 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



15 is the lum nance for daytithe Li fromthe kilonetrage B at the term nal
end of the tunnel section Ti to the kilonetrage PT. On the other hand, from
the kilonetrage P2 to the kilonetrage C at the starting end of the tunnel
section T2, the lum nance of the display screen 15 is the |um nance for
evening L3. in other words, at the point of the kilonetrage 22, the

 um nance adusting unit 12 changes the |um nance of the display screen 15
from the henimpamed 13c-setor tday tivre nanao d4te T Hethce ¥lorl v%‘#l?f@;t.s B3,

[ 0075] When. the train re j 1. 296 S i; N d of the
tunnel sedfFor“f31eA¢ eaai%{a%ﬁi“{ah%féﬂ hlg‘mgée% er m%é?rig%fn@gef %{ﬁ%}r,reﬁtgge, t he

| umi nance tgethenniv g wid Adidetrerariaesud hiat@ndr dut put s @hethendnante 30

information for inside of  tunnel 17b to. the. ]l um pance_-adjustin nit 12.
The | uni n&3@E - détéitiishg Whita es r%ectorjd%m’“?%:'ea?%% %%E%rié n‘?%‘? n%??%‘n’ f or

eveni ng 176,d 0 dhe SErdng dnide kadsathe dawmj nansel infosimei on i mediatel y
3 2 beforée entry into tunnel 19. [0076] Subsequently, the |um nance

det er m ni nptnintinihg eceitves3 kbutapmet $ a@@nimmmw%ﬁrmhéom (eretRage K)
from the locatjon-informtign calcul ating. unjt 21 cel Vv pr esent
time inforSt@OE f98maHE® I%%?(V%hiﬁqui.mg‘hlggbé?ﬁ %%gggm%gtggfr}mfﬁfng unit 13
conpar es the kidpneid pgeo Keakpdnd heg ki b oaepeagedi afotmei dat¢thened
Kilonmetrages C and 0) of the tunnel section T2 and get er m’jnersLl whet her

K, S1). Wiehirimgetieren exhy fhem Ko D-ubhel| 8aFhafteldet 8r ii*fi ng URFECE3 10

reF’e?‘\E,g the sane, conparison precessipg ferikiLooet pageibntorpabiieptta be
recei ved nae%,

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

15 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 section T1.
In the pattern shown in FIG. 12, a period of 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. 1In this case, the luminance
of the display screen 15 is set to 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-



[0077] On the other hand, when the train reaches the kilonetrage 0 at the
termnal end of the tunnel section 12, the | um nance determning unit 13
determ nes that K D. 15 Further, the |lum nance determ ning unit 13 conpares
the tine information, with the sunrise and. sunset hour information 29 and
determ nes a period of tinme to which th§4present time belongs, In the
exanpl e shown in the figure, the period of tinme does not change before and
after the 20 tunnel section T2. Both periods of tinme before and after the
tunnel sectiiroibrkd tare tde qerdtoicthofutitme i mriderevenvay. tHdhesef ose; t he

| um nance determning unit 13 outputs the |um nance information for evening

17c to the YA AdHE dj it ingrurite 2LloCondehuent 1 y, Wit Hefr
adj usting unit-plZ sefs theddininance of the display seieens 154 ocdhige

| um nance for evening L3 in the same nmanner as before the entry into the
tunnel , [0GAB]timrsétlt,i rgha hieantiurd mences tatel i und namcle Het@dehdriigesnit 13

checks, _referri to the l.um nance 30 information imedi atel fore entry
into tuﬁnelt(-i:]J‘.BQt rslgﬁar'ed |L}1rttkheer’s?%}€f rgdlwatnc‘l%,é%%%%ler}lrf%rﬁ%ﬁync{e)?set

i mredi at el y-defores the enty drt@ridie drunnel tise el 4 sed . sWhesc t he

Il um nance set imediately before the entry into the tunnel is manually

set, the | difWancE datadimmidy Wi teIBimst putke i hed | Ui i et ¢ nflot#at i on

i mredi at el ef ry: i nto l . ; i j ing unit 12.
On the ot h)eltr}%héﬁ{f?se\?ﬁentjtr%% kf)eulm ncleslgce}%é)iﬁnﬁggl&a{% y Ee? gj%eutfs%ée entry into
t he tunnel dwmetg,manubldutsets the luninmence defermianiog tow tedSnoug put s

| um nance information (in the exanpl e expl ai nhed above, the | unm nance

i nf or mat'i ori”fc_ortoe\}%‘rﬁ r?é’nilﬂﬁn%rar‘gﬁb%trﬂ‘ﬁdlqjot alger i@?fli)equ‘?’??gi%'et FTi ned
during the gxiith FrQMadhedunelnisect iQn T210 theidanddanece 1O adj usting
unit 12. However, it is also possible to adopt a configuration for
resetting themenualcett ittty Wef orenigrmhed tlerr e teimhed seciioh Hmd, after

exit froma tunnel ter.m ni t | uni-n of the display screen. 15
based on t i i Ot on.” lncp h?%;eccuar}snee,ltncgfl um nance determnining 15 unit

13 does not[guerd to storthdhe dHEm Nane eapgif o drathen, | foed:ade ye bedor e
entry into tunnel 19 in the storing unit 16 during the entry into the
tunnel 15[ 0079 MGt 24 g Wisdgradf ot a P tent ot Puni Hemceranges

from the period of time in the evening to the period 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 Lt1l).

20 Therefore, the luminance of the display screen 15 is not
changed at the kilometrage D at the terminal end of the
tunnel section T2. When it is bright to 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 explained above, according to the second
embodiment, by using the kilometrage information and the
time information of the train information control system 1,
it is possible to perform automatic luminance adjustment
for the motorman's cab display apparatus 10 according to a

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

[0082] The other components, actions, and effects of the

second embodiment are the same as those in the first



during traveling in a period of tine when the daytime 20 changes to the
evening and a period of tine when the evening changes to night. The

| um nance is the same as that showmn in FIG 5 until the train reaches the
kil ometrage A at the starting end of the tunnel section Ti. In the pattern
shown in FIG 12, a period of tine entefs 25 the period of time in the
evening fromthe period of tine in the daytine while the train is traveling
in the tunnel section TlI. Specifically, the period of time changes at the
poi nt of kiehbpetmage .93 Fom exhinglease,s linmthande aft tdrediispay, sior eéen 15

is set to the lum nance for .30 eveniing L3 at the kilonmetrage B at the
ternmnal eRES6ClRe uMICUIELts Gn t%fl.% iFi49 )}’,eqwr?e[rhg:%ﬁéle%ecti on.

Ti, the | unhpnange sgetgrmpi-ng Uizt kB 1acej wes) ld ametnage igdarmation (the
Kilometrage K) fromthe location- 34 information calculating unit 21 and
recei ves t hadptésentsheinmeg hienflersirattaen Heegmeashd el gdlenining Znd Wiegh t he

train reaches the.ki.lo rage. . t. the rm nal_.end of t tunnel_-section
T1, the | u%neﬁigﬁfcglaléflgr i ng‘j”l?r?l%tlnfis O(;tet?%ehrem'rlﬁlénsln%nﬁ?atoﬁgé’.e %}Lrst%lea , the
| um nance deteeri nisng.r wnict b3 ccenParesdhelitdpiey nfirarattion land it hte

sunrise and sunset hour information 29, determines a period of tine to
whi ch the pPRESeRBIt e thEl digs %4 fifife 9961 -od o tigte iTha FEMS &g S%and

out puts th%hlew’rit?%ncc Jif ermati qn f o, evening.. ;19 17¢ to the |um nance
adjusting unit. . nsequently, thenl um nance ad .lusting unit 12 sets
t he | um nan©€8a6f] t he Thies pllay: ks cmeen 220 mtahye Heumpinvaniced fior téwveni ng L3 from

Lpe | uninance Log 1035 o el £l 0030 Furlicty Lhe,sae avpli s
changes provided in the information control central apparatus 20.
[0084] Third Embodiment.
FIG. 13 is a diagram in which a schematic

configuration of 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 the third 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 via the transmission path for display apparatus 30. The

luminance adjusting unit 12 adjusts the luminance of the



fromthe period. of tine in the evening to the period of tinme at night. In
an exanpl e expl ai ned herein, the Ium nance for inside of tunnel and the

| um nance for night are equal (both the |um nances are the |um nance Lti),
20 Therefore, the |um nance of the display- screen 15 is not changed at the
kilonmetrageat the terminal end of the tdfnel section 12. Wen it is bright
to sone degree even at night in. the city, the |um nance for night may be
set slightly higher than the |um nance for inside of tunnel. 25[0081]As
expl ai ned above,apcioridiangl T aaddersacpn erfodbentnedyl wsi mgndde

kil onetrage information. and the tine information of the train . Haformation
control sy§¥€¥¥¥mﬁ%oqs possible to perform automatic | uni nance

adj ustment .| J@fs t he gﬁ%&{ M8 Sk di S Rhay, aPPar dj‘és‘é@da&é:ﬂ‘i dipgto a 10

traveling sectlon an period of tinme wthout” addi ng a new device or
conponent swchiads Janiium mamn cee tseinsoryni f 0082] Oihe mmlbwmment s, actions,

and effects of, the se.co odi nent,_ are the s t hos n the. first
3R embod me™ TGt LT 4 He A1 o et o B0 bl e to
calculate %dﬂﬂ%ldléér%ﬁlc%ﬁ%ﬂ@tﬁlb t rey wheimd her & &1 s €86n reachesoa
starting end of a tunnel section and tinme when the |ast car reaches the

startind erfd sEnld)5 sl tisn Hy f of suiie chivhrroft 1 e ¢t Aahceew§rat he
di spl ay scratep% aégﬁoeréhec}{@ﬂ%&{a@e@éﬁﬂﬂn PRAY At 1S 1?72&?% nife | ast

car by the nce he sane app |es when rain exits
t he tunnel t3ectliiwninance 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 through the luminance determining
unit 13.
[0086] The luminance determining unit 13 can be provided

20 on the outside 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 the third
embodiment, by using the kilometrage information and the
time information of the train information control system 1,
it is possible to perform automatic luminance adjustment

30 for the motorman's cab display apparatus 10 according to a
traveling section and a period of time without adding a new

device or component such as a luminance sensor. The other

components, actions, and effects of the third embodiment are the



[ 0083] The clock unit 22 may be provided in the 10 nctorman's cab di spl ay
apparatus 10 instead of being provided in the information control central
apparatus 20. [0084] Third Enbodinent. FIG 13 is a diagramin which a
schematic configuration of a nntornan'gXPab di spl ay apparatus 15 according
to a third enbodinent is mainly shown. I'n the foll ow ng expl anati on,
conponents sane as those in the second enbodi nent are denoted by the sane
ref erence smmeras stlamsk signshe Df { f ef epcesdimentt he second enbediment are
explained. In the third enbodi ment, the |um nance 20 determning unit 13 is
present in the information control. central apparatus 20. Transm ssion of
| ocation i nd@ysmtion Appn1@@silgegtion-infornation calculating unit 21 to
the |um nance determining unit 13 and transm ssion of tinme information from
the clock UP%8D22 t oA®heXPLAiRaAcRP2BCdet BPNPAFAG CunP¥ 230 r & Sper f or ned
in thecdinf jon.c tra p i : nd
enbodigbntgé%ﬁ%il%ﬁi%gﬁégbﬁgggrﬁi%?%QBSE?EH?3%gﬁFéﬁtgﬂfgggﬁgﬁgg i nformation
based on lfsabdioani af oanatieplki| epptragesi stor rat ronptamoan' e cab in
i nformation. The 30 | um nance inforgation,is transm tted ?c- %he.luninance
adj usti ng &nfPt2PMPR FhehcPbr 2vaRE u858rdFs§P5§a§58§P§tﬁ fo Vitd"the
transm ssion path for display apparatus 30. The |um nance adiusting unit 12
adj usts the |um nance of the 36

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
17c 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 control central apparatus
25 21 location-information calculating unit
22 clock unit
29 sunrise and sunset hour information
30 transmission path for display apparatus
31 inter-car transmission path
30 32 intra-car transmission path
40 information control terminal apparatus

50 apparatuses



di spl ay device 11 according to the obtained |um nance information.

0085] When [ um nance is manual ly adjusted using the manual | um nance setting
unit 14, the manual ly-set 5 | um nancesgnformation is transmtted to the
information control central apparatus 20 via the transm ssion path for.

di splay apparatus 30. In the information control central apparatus 20, the
| um nance determning unit. 13 transmAiIsst he | um nance i nformation received
rmam t he manual 10 | um nance setting unit 14 to the |um nance adjusting.
unit 12 via the transm ssion path for display apparatus 30. The | um nance

adj usting um tyod2-Reh ust 8o hei bym pangerof £bgpdi sphgy device 11 according
to the obtained |umnance information. It is also possible to adopt a
conf | gur at i ohnfdsndpiodi ceet iyl outpoitf hgaPherpbpEpantesPAfbEiWatyon set by

co i o ect y: ol i Forifation ser
ot © nOGR T REST Uit hance. Get BFH hi "G Gh 15 To0aeI Tho Fusnace

det er m nihgr Ui t . t 43n eans beopreyildeda?@ oantheuoatistdecoilthe snhfhoention
control central apparatus 20 and the notrman's cab di splay a Baratus 10.
For exahpf@rma RO upf naineer det e? & AP AGTadi P18 8aR2he ?HQSOHE Phdependent

appar at us, pgt s pe 4 nEQr pEL | 0n ggﬁ%ggkuggg;ral apparatus 20 and the
C

not or man25 ca i splay apparatus 10, [0087] As expl ai ned above, according to

the third enbofiomeatiobycusinglthenkiboneppagatiiater maspeatandlvhe tine

information of the train informtion coQtrgI. sysie 1, .0t isngos igle to
per f or AUt oAt ¥ fu ﬁ%ﬁc%aﬁd?ﬁétﬁﬁ%?? 30°f of tﬁéeg%f%%%hncg cab-displ ay
appar ats 40 aceos Shagi b @oﬁtﬁ&ﬁ'f@gmﬁﬁéliQFpéﬁdt@s@Qrb9dtﬁé thaerw t hout
addi ng a new devi ce or conponent sunPn as a | um nance sensor. The ot her
car transmission path, and configured to manage train
information including the state information received from the
information control terminal apparatuses and the 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 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 luminance of the display
screen, wherein
the information control central apparatus includes a
location-information calculating unit configured to calculate
a traveling location of the train and output location
information of the train,
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

the luminance determining unit compares location



conponents, actions, and effects of the third enbodi nent axe the
as those in the first enbodi ment or second enbodi nent. |ndustri al

37 sane

Applicability [0088] As expl ai ned abovey the present invention is useful as

a notorman' s cab display systemincluding a notorman's cab displ ay

apparatus set in a notorman's cab in a notorman's car or a conductor's
conpar timentrogft igrt regi rotRefeerdncet Si gnsrid sts<Of 0089 (& ot ¢ et stleab

di spl ay appar at 11 di spl.ay device 12 |um ce .adjusti uni
| umi narifcréipjﬂbtaé}%scm%& lc}llrﬁl JT‘F%#RF “Yum noapngcg}esetﬁéijh% %1%?9111_15}1’5&& spl ay

screen tife StedtibriMidformation calculating unit, outputs, when

determining that the train is traveling in a tunnel, luminance
information for inside of tunnel set in advance, and outputs,
when determining that the train is traveling outside the
tunnel, luminance information for outside of tunnel set in
advance, wherein

the luminance determining unit is provided in the
motorman's cab display apparatus, and

the location-information calculating unit transmits the
location information of the train to the luminance determining
unit via the transmission path for display apparatus, 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, wherein

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

the luminance determining unit outputs the luminance
information input from the manual luminance setting unit to
the luminance adjusting unit, wherein the luminance
determining unit stores luminance information of the display
screen immediately before entry into the tunnel section and
outputs, when the train exits the tunnel section, luminance
information of the display screen immediately before entry
into the tunnel section to the luminance adjusting unit,
wherein

the information control central apparatus transmits speed
information of the train to the luminance determining 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



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 isof ormation of tunnel section 19
| um nance information i nredi ately before entry into tunnel 20

information control central apparatus 2521 |ocation-information
cal cul atimhig. amuthi th221 etockonnitf@8mstunonset andtsunset ehdar oifnfbemati on 30

e T L AT TSR, SRR AT RS0

appar atyseSre 3 LA Mt arting 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

the luminance determining unit of the motorman's cab

display apparatus mounted on the last car compares the
location information from the location-information calculating
unit and the location information at both the ends of the
tunnel section, calculates, after determining 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 speed of the train
at the time of the determination obtained from the speed
information, and outputs, when time elapses by the predicted
time difference, the luminance information for inside of
tunnel to the luminance adjusting unit of the motorman's cab

display apparatus.

2. A motorman's cab display system comprising:

information control terminal apparatuses respectively
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 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 control
information transmitted to the information control terminal

apparatuses;



| ,A notorman's cab display system conpri sing: i nformation control
term nal apparatuses respectively nounted on cars of. a train, connacted.
to one another by an inter-car transnussion. path, and configured to
collect state informati on of apparatuses nounted on the cars and out put
control information to the apparatuses; information control. central
appar at uses ncespecti el gplnmolint@ich wreEediatsiscarreswk @t i vasy carniofdt he
train, connected to the inC{]orma ion control term ncgl%ap arat uses by the

ge 't

i nter- & ansmissiGt F4t ,tké‘?&illac%%f?ag{rr 15" Herage” fré?n i nf or mati on

i ncl uding: 4:he st e ddf 05 matd,on-decei ek fuom the i rd0smBE§ 0on cont ol
term nal apparatuses and the control information transmtted. to the

i nf or neftd o icamitaiol arreTd et . apparetiisesired to b han' sheabrafizpl ay.
appar atiun S Qis]ipoer?tﬂrva S U eidr 'tﬁ@eir{fcgﬁlttatg n %EP@l I ash £
connect'ed 19"t he | ncontrol ~ centra apparatuses by transm ssion paths for
di spl aya@pparatdss @and coindp guy e teedi splaydideldy adevicaf cxmat i on
transmtted fromthe information control central apparatuses on a displav

screen of a adi'SPMiA ey i SN 1Ng NGt g HARTE det er Wit hg uni t
confi gurgd 1.0, QUtPUt. N NANCE # N OF ¥t d onydf O arS@d td Ao haing napcay of the

di spl ay screen, wherein the information control central apparatus
i ncl udescredmycathare®l nf or msti on cal cul ating unit configured to calculate a

travelino |l gcation of the train and output. | ocation_ inf ion of the
train, & WG G 'S %%rgt]ﬁ‘?ngp %Iﬁ/tp%%%aarp U™ hie hlgéejé@%é?u?ﬁ nance
adj ust i ng- i dn ciondf d G eichit ocadjwsdt ithe huni nameei gifed heo displayatser een.
according. to the |um nanae information output fromthe | um nance

det er miani TP i AN akRFaheoT und gt et eret erdi i MY RIA t L ¢onpates | ocation 39
i nf ornBitP&H@t-b&g hoferg,§e o{r . tunnel section on a track of the train and
i of t

the | ocation 1 nformation € train output fromthe | ocation-information
cal ci ati ng wtid ,moutpudrs’ s wen deteray mpgptdats thectvaén, ai sunimvetdé ng in
a tunnel, |uni nance, i nf%gg}tati on, for inside of funnel set jpn .advance, and

out put 3Nt YRt i AT He® 7% 1T st 1T aVEI g out 8t de”t he tunnel

| um nanges i nfpramtd on £k Qutish deo of hd UNRelnSede | Thf aeaNCen €t n
the lum nance determning unit is provided in the nttorixan's cab display
appar atfusym arfte 1uminaryes | defed o 31 0d ot i ofn@€al cul ating unit transmts

the | ocati pr‘;dilenflolgmmatt(_ji1 on, of é%iﬁﬂg &rp.{hgongnfgﬁﬂgﬁm ning unit via
the transm ssion pajtrh or (]eISp ay ap(gara us, erein. en the train enters
t he tunneto:secti®n,at heotnmancer det enmidal nge wni ¢én owt patsradle dfintmance
infornﬂ%ééﬁhf;gdigﬁgCT%égtiégnﬁﬂfééhégfgéLg%ntqgetgglgséég ugn%gétherein
the location-information calculating unit, outputs, when
determining that the train is traveling in a tunnel, luminance
information for inside of tunnel set in advance, and outputs,
when determining that the train is traveling outside the
tunnel, luminance information for outside of tunnel set in
advance, wherein
the luminance determining unit is provided in the
information control central apparatus, 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, wherein
the motorman's cab display apparatus includes a manual

luminance setting unit configured to output manually-input and

set luminance information to the luminance determining unit,



the notorman's cab di splay apparatus includes a manual |um nance setting
unit configured. to output manually-input and set |um nance information to
the lum nance determining unit, and 42 t he | um nance determ ning unit
outputs the |um nance information input fromthe nmanual | um nance setting
unit to the lum nance adjusting- unit, wherein the | um nance determ ning
unit states | um nance information of the display screen i mediately before

entry into the tunnel section and. . outputs, en, the train.exits the tunnel
section, |unfhan %m+%?%?%a??gﬁr%}nfﬁ ﬁ?%gl3€@88F8eﬁth§éﬁ%ﬁ?8F§ bef or e
entry i nteotherisnnehpsection thethenhan nanceaadiustiagnynihitwherein

the information control central apgaratus transmts speed information, of
the trathetbunheanem adneet ded et hi nghaRptl the LURRBAPERI nance

determ LRGN Of L ADE DRLELUBN.G (2ROl SREAYnAPRBLALYS HRUALEA Q) the
first car conpare the | dcation I ntormation. fromthe [ocation-fnformation
cal cul att¢hgen #Anetistand bbeéokecahton infornati onnatlbethttihe ends of the

tunnel section and out puts, when determning that the first car reaches a.
ATl oGRS THEST DRRerEares Poats Ko bR ot eths shrm B ArBFE o e of

tunnel torthe.|uphnapcenadijushihg ynitenf itheqmaten paResocabedispl ay

appar atus, and the | um nance deternmning unit of the nmotormah's cab
di spl ayiappatiat usumpeht edcbhonheol ake tamicenpar ASJvREinet FNEton
information fromthe |ocation-information calculating unit and the |ocation
i nformaf Toh“at both the ends of the tunnel section, calculates, after
determ ni ng thatitherhhtstncabnteathesnthelstpphiraguendrefishhest upneb

section, a predicted tinme difference until the |ast car reaches a |ocation
of the infetmehtonatofhelei headh tRetdSt &FH-RARFBNIBY SV Pd g U oF mat i on

I ength of the train. e the trahneat st het ke efiahie dgterm nation
obt ai ned froﬁ?%hgﬁﬁbgﬁgégiﬁ?ggﬁgt?oﬂé and outputg, mhgn ?ine el apses by the
predi ctetlspiae dpbpdesensepotthecunhnaneefintor matri onmphoesi hsede of tunnel

to the |um nance, adjusting unit. t he torman'.s_cab.di spl ay. ,appar.at us:
A nDtor%ﬁﬁagl€%blﬂgé5W%§ngS?Eﬁchhﬁr?gF%g?on_lnfOFW? FRﬁtESixg%ﬁEEBP
term nal, apparat Uses1 hespeshi veky rapunbadaenpeanstat antikab, tgennected to
one another by an inter-car transm ssion path, and configured to collect.
state i hhoneat fontopnappdr avtsessrouhteddencrhéntags tand 6GEphtTE6nt r ol
Infornatlgnrégcﬁgs gpg?é%%%ﬁﬁsead of LA pEHHBE?”seEQ@BBOItﬁ@ntral
appar at Gses  réspect fvely rount ed on a. first car and a ast car of the
train, ctonneehed tofbheatnbor faki onscoat b6l tthenmilnab appafiamisescby the
inter - car transm ssion gath, and configured.to_nmanage train infaormation

i ncl udi AgJ ERBIETatRITLOTf BRFEFPEATIERePvEaPf FORPLAE PRPEFAatPon2Eont r ol
ternminal appafat usesnandet Re+EoRt hohyl NhOEMBEI @Rt MaRSHEhed tapt he
information control term nal apparatuses; 41 not orman' s cab di spl ay
appar atdseslegspeptiwelly mounted on the fRest cear capdatrhé K&st car,
connected to.the.information_cbntrol ntral a r by- 1.SSi on
pathe 1 50Car 4pTiay aBPArGHs, TAA GOt LoFeaoTo T Epray PRo FHa A ting

i nf or mahon thanspkttedafrem theoirnhor sat henbeent tak eedkr alf. tappar at uses

on a. dispIaX screen of a display deviob; and | . ,
tunnel section, calculates, after determining 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 speed of the train
at the time of the determination obtained from the speed
information, and outputs, when time elapses by the predicted
time difference, the luminance information for inside of
tunnel to the luminance adjusting unit of the motorman's cab

display apparatus.



a. lum nance determ ning unit configurbd to output |um nance information
for setting |lum nance of the display screen, wherein the information
control central apparatus includes a k®cation-information calculating unit
configured to calculate a. traveling location of the train and out put

| ocation information of the train, thb notorman's cab displ ay
apparatus includes a |l um nance adjusting unit configured to adjust the

| um nance of the display screen according to the |um nance infornation

out put Fromt¥e Iﬁ{}:ﬁ%es detertdi ten Cor(ﬂnq ht_‘eolcufl lr%rngeor

det er moni Rg 4 itn, conpares | ocation information at both ends of a tunnel
section on a track of the train and the |location information of the train
out put fromttife drdcatiiadntAThfSHatG ort &l et ATRREUNTS , Cioti Put'sS

det er m.nj ¢ train is . travelj [ 'ﬂ@@ j;nformation
for insll%dfe}gﬁcr#a uoﬁn&q s{ek?é i”cnfa;l vaﬁocgé.ﬂ,é]gtln]"l o%%%ﬁét];l?é%%w et eﬁ%’lin?'ng t hat
the train i £Ha awelimhoutditderrihei tannel; ¢ Unimameetomnfiar hatecon f or

out side_of tunnel set in advance, wherbin t he | um nance det erm ni ng
unit i SIPTFOASEPRIFaHE IOt | Sh @bﬁwt&o‘fs%e‘fﬁ? AP Hppat at UE PHWHET ei n
when the, Ad.3i 0t @M &S e dunhely secdd,onmihdies 41 pances det e &gy uni t
outputs the |um nance information for inside of tunnel to the |um nance
adj ust iimgFaurite twheresi reection theltbiwamsce abd tisplay wpbarat ushe

i ncl udes .a manual | um nance settin nit.. confi ..hually
-i nput BRSPS T G Li)nacpnlcs CliarPf oarpr%af]‘lgaotunu% o't e %%%%ﬁ%&%r?%lg#%%ﬁ n{’rﬁ\g unit,
42 and comparied Wi nancel geterdn nimgp i tiout prds the 1o hance
information input from the manual |um nance setting unit to the | um nance
adj ust i iy UMt I Gah et F kel 1 Ui hah 8 Helt e m P Hlgt Uhi 1152 8RS YU hance
0t ormadan e It dloplay SARRen JIURAAtely: DALOTe; B Tda ) NEQadiies T Unnel
section and out put, en t%e train exits the tunnel section, |um nance

i nf or mat itornrmofnalhesrdi spif ayhes crieere i medi atrel yf tbef orlee etain i ennioethe t unnel
section.to the |lum nance adjusting unit, wherein. the information
cont r ol “EerdtYHiS lapiiEt at Uy transnits speed information of the train to the
| umi nance deties M LAY tdetermintdie b n@ncen dleher dimimgs wrah of the
not orman's cab di spl ay apparatus nounted on the first car conpares the

| ocat i oh.sHioramrdon ¥s amiHed ovatilohel adlor vt | ohl &l et at i vt hi t and

the | ocation info tio ) t unnel p.on. and.
out put sc?etv%%lln&er%g{e:%énel&ngﬁi hgﬁﬁﬁ%lr%e?rr?ggéc%ﬁe rie]cg% es a %slﬁgcrg%ltl%glﬁd of the
tunnel &eotitoe lIdwesdivn -nantermaf osmata oru foringsidet ofnd unmel to the

| um nanbe adjusting unit. of the notorman's ca i spl a par at us, and
the | umSfaice et B IngPuri 't Stth h@%?%&%?fs&&%bt‘ﬂ%/%%raﬁle% bt at us
mount ed.;on the l@stscals compaiess the lacation iaforsmtion fuomthe

| ocation-informaribn calculating unit and the |ocation information at both
t he ends:dfidrhe tuamelhseetd on, el oyl Hiestuaie brseet e M ngrehattedhe
first car reaches the starti e f th sect | .anp icted tine
di f f er end® u(%[ﬁ1 “tHe T a%ri?tlciarn&r%ac%%s éaa o%é;%@géns 0 H]cggﬁ(snstéﬁg%ﬁ%t t he
time ofrfihe deterad natd onihy & vilgh nge bt oo emgtdi widihe train by
speeb of the train at the tinme of. the determ nation obtained fromthe

speed iGN, CRAH ot puts, Fidhigh 1Y meP@tdptestby thepreditied. tinme
differ angg, SNGJUMAANGE: pd O] Of T LI LT r1 31 e Abpddlingh el Bnd igon,
| um nance adj usting unit o? the notorman's cab di splay apparat us.
and outputs, when time elapses by the predicted time
difference, the luminance information of the display screen
immediately before the entry into the tunnel section to the

luminance adjusting unit of the motorman's cab display

apparatus.

4. The motorman's cab display system according to any one of

claims 3, wherein, when luminance information manually input



43 |1 LThe notorman's cab display systemaccording to claim 1 or 2, wherein
the information control central apparatus transmts speed i nformation of
the train to the | um nance determ ni ng4unit, t he | um nance determ ni ng
unit of the notorman's cab di splay apparatus nounted on the first car
outputs lum nance information of the display screen imedi ately before the
entry iamd ¢de fuomethsecdiionl t buhheahom pantceénadjusti hg unputofot hee

not or 's, cab display apparatus,_when_det ernm ni ng based op, conpari son of.

t he IEEi&W%ﬁF?%ﬁo %%Tg%hgf?%n¥?hg f%c%??oﬁg?ﬂ?%r%ﬁfﬁbﬂnCapﬁﬁlating unit and
the | ocathOhahdd oot @M ety BOLh bhependstE theibunpel isesthepibhat the
first car reaches a termnal end of the tunnel section after the train

ent ers tHPUt taPefeseb¥Pnthe manug hel pphinaneesdet &Rt WA GAI ERBf the
not or man’, s. [ S d - o es, after
N R e S

| ocat i camdi ndoir it $ onwlcarh ctihat t nginnehtand & heekocathoali aformabi eAtat bot h
t he ends of the tunnel section, that first car reaches the tgrg%gal end

th
of the THhnEtd skt o aft eFSTheCtr ar S entBHR2ERe tUhRETe 58k bR a
predi cted,tide; di fierencesuniitcibe tastnearuheashes éd?@§@ih@nu@itt he
first car at the time of the determnation by dividing formation | ength of
the train by speed of the train at the tine of the determ nati on obtai ned
fromthe speed i nformati pn, and,o ts niti l aps e, predicted
e diTT or cite. MU R T nafiae T ATbrHbe ToRCSh the aTsbRasosaratl oPof
i mredi at elynhdefofe the entry into the tunnel section to the Lum nance

adjusting unit of the notorman's cab display. apparatus. 44 and set. from
the manual |udf nbivcer8att PRgCURF O+ sCehptt! fBPEhatFanthahéecdet er ni ni ng

uni ¢ inci@&tlﬂﬁ‘i‘t?'cér‘?ﬂ%n?f‘edt@g &Hﬂ%@@nﬁfmgeiﬁf&ﬂéﬁgowi LnQutputs the
| um nance I nformation. Tnput and set fromthe manual '|um nance setting
unit to the then hanteamcdd ustimenimitg shot esombhereésnthantecanfonmati on, and
out put s, en the train section. after exiting the

1 Tt
tunnel LRRTTEAC 1 Sher b un? HANGES | SPOT nat i bIC LERE S haS SE51 81 PR TRE ¢ unnel

section tocit her | pind nangen agdh aisthagl dphtiod. Theo M oisANCs €ab disphpy
system according to claim3 or v., wherein the information contro

cent r al Qulapipla? at Wken nét ueiesial ey oeka inthe coht i gut edtroveltput 1R e _
| nf or i@l 2 Mhminancé h&%&%g@?ﬁﬁ fst el L4089 KNt b FOIPELES he |ocation

i nfor ion. a e ends o e tunnel section on t track of the
train angivdhes) ogat ¢ animed orueden otie of rivhei hg atinat otuhput saimhen det er m ni ng
that the train is traveling in a tunnel, | um nance, inforpation for inside

of tunnefasetiih %ﬁm%,t}&f%t%?%%ﬁs,b%%ﬂ Wet ERwi hiAg tharrPReltRain is

travnling out side, the tunnelynbased; on tbei baneri pfee MBLLAY ONbPHL AN om
the clock ‘unit which period of tinme anong a period. of tine in daytine, a
peri od.obftinmé nen i g yorng ng2 opeevedi ag, tand an peeiodnef ot i aeeatn@i ght

defined_in advance present time bel on . and out C I

ot or m A D rbiet PO Bl parr o Or e r 108, Bl Rk Enc BB uRE L8,
dayt i nepel s nanced i M opues j oncdord g nt fga odeeyeni ngrion rasihance
information for night set in advance. 6, The notornan's cab display system
accordi%ﬁetEﬁ%ﬂ%ﬁrﬁ%,tH%%t luminance information for daytime,

luminance information for morning or evening, or luminance

information for night set in advance.

6. The motorman's cab display system according to claim 5,
wherein

the luminance determining unit includes sunrise and
sunset hour information for giving sunrise and sunset hours
according to month and day, and

the luminance determining unit determines that present



the | um nance determ ning unit includes sunrise and sunset. hour
information tor giving sunrise and sunset hours according to nonth and day,
and the lum nance determ ning unit desgrm nes that present 45 tine
obtained fromthe tine informati on belongs to the period of tine in the
nmorni ng or the evening when the present tine belongs to a. predeterm ned
time befiore crnd iafaderf sunrilse thow lorf arnpriedst eved oregks tioetibeforeianhd after
sunset thtgqcr obt.ained fromithe sunrise and sunset hagur infor mattioné

det er miHes Hattt He' HrEdent™d iHe BET ongs 16 tHE pertod ot ° T e~ HE< ni ght
when thapresentsc 4 igmedelongshd® @imerdorbef dhdes f1om dide of tigsut he
predetermned tinme el apses fromthe sunset hour until time the

pr edet erfrined adatee Hefore tifee Sumrdse Holra Tamd et i esrt tHata 1t pr esent

(e beloNeS O IS RAIT A dyddd® 4L L N, AL IR, phele LDg pres e L1 e
bel ongs 10 a. perlodlo Fime other than the period of time in the norning
or the tevenimisaand tiihes perlicatyoftd itte giemightqf 7; e atotrorgren’ wheab

di splay system according to claim5, wherein . the | um nanc

det er m M PRI ﬁ'rﬂ“t?dg%e]s%ﬁ% & ghd t%hour™s rﬁh%?%‘i%% ﬁ"g"re@i vi ng

sunri Seck@?n%!ﬂ?@érﬂ%oﬁ tﬁi@t?é)réjliétgsééJ Nt e rands deye @angh @ tiavel i ftne

| ocation of the train, an the Ium nance, determ ning unit specifies,
based drme hpe ddsdatimome chftommathomr e unrd serands s unset . howt sdedorrrespondi . ng
to the traveling | ocatian of .the train et erm ne . prese i me

obt ai néd ¥t gcrlﬁet %er e iqcnjfr%er r]r%ethlioonrgsoeﬁdontglse tho” %%gp(gegﬁ%ﬂg%fl? inérr}ééi n the

mor ni n@gi0ft ke wenening whensdite pimesentl drigee hei onghr i@l o priedes er m ned
time before and after sunrise hour or a predetermned tine before and after
sunset HOWT A edpthdigig-ad tthe iaviel it ITear 1eh Obt dihet $3 01 t he

sunri se, and ;sunsst; Nowe infor mmtipnypdetermnes that the present tine

bel ongs to the "period of time at night when the present time belongs to a

period of time fromtine after the predeterm ned tine el apses fromthe

sunset hour until tine t,hegre(giiterm ned tine beforq?.the sunrise hour, and
19

det er mi‘mes that HS PHEsent Bl Dhgey T HeE perd ol of° ti e T n’the 46
dayti mg;pahen .t he present tine belongs to a period of time other than the

period of tinme in the norning or the evening and the period of tine at

ni ght. 8. Th&htotlorrearm s ale tdi Sl ey &yt dm Heeot i hE 4ol 6y e of clains 5
to 7, VOSSN nour LI HRIQIIN &, cah .3P! Ay, ARDAr A HS, erUds, & fanual
g uni't configured to output nmanual ['y-input and set
| um nance-dmfiorgratd ettt tdred ldag nantes detaerad imaglamdtioandt the
train, and
the luminance determining unit specifies, based on the
location information, sunrise and sunset hours corresponding
to the traveling location of the train, determines that
present time obtained from the time information belongs to the
period of time in the morning or the evening when the present
time belongs to a predetermined time before and after sunrise
hour or a predetermined time before and after sunset hour
corresponding to the traveling location obtained from the
sunrise and sunset hour 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 time before the sunrise hour, and determines

that the present time belongs to the period of time in the



the |um nance determning unit stores |um nance information of the display
screen ii-=diately 'before the entry into the tunnel section and outputs,
when | um nance of the display screen isnedi ately before the entry into the
tunnel section is manually set via the manual |um nance setting section,
the lum nance information of the display screen i medi ately before the
entry idﬁytimmaWhmmethsepré@ﬂntotiMQ b@hbnaﬁceoadjpsriﬂg aghi timhen t he
train exits the tun@ section ﬁ ay contro %Qod for.gfltornan's
cab di spHAY” appEt attseRST LaPett B%T? ﬁ%u dm8ﬁnangf?¥s oar 'and"'a last car
of a traid, ciconnecied ¢o tnhoramthogheontrol central apparatuses that

coll ect and nmanage train informati on and transm ssion paths for display
apparatus, and configured to display the train information transmtted from
t he i nformat n I n Y+ SC n

dlsplaf9 dev?%% ﬁ§$§£%%%p$a§£%ont?%Fégegiggegoﬁggggggﬁa GG i3 aﬁ u?atlng
a. travelangs | ocabion whetdentrain and outputtlng | ocation information of
the train to a | um nance determ nin ring |ocati

i nformation &t HAR HOERYS' Bf CA°t Thie a%e%??%ﬁaBﬂs l?gg BRedFe tﬂ%nP?gln with

the | orguninon-dnformptyon, of thert m%@t@doaép@utputamahagm_{,omnpatoaﬁatl on
calculating 47 unit, outputtlng en determning that the trainis

travel|$@F|lumﬂm®m©%llnf@nm@@h@@ tafohet feonitercendedersiningnenitset in
advance nd outputting, when determining that the train is traveling
out si de ? e tunnel, lum nance information for outside of tunnel set in

advance; theameyﬁéﬁ@@ d&ee tubh hiagcen 0f enerds sphaynscceen according to
the |l um nance information output fromthe | um nance determ ning unit;

transm ¥t§ nga ot oeatFion #htiot et F oRCof {RBSE+aFAlY oPE el PuRiiRafterY
determ ning unit L}(ﬁﬁeih§eéff&§%§§'<9unt19§£§s fRrndi spl AYnapparat ys;

out putting manually-1nput and set |umnance infornmation to the | um nance
det er maisnglami ¢creen imoedpatelngotherd unhnancerynforeatientinpat frbm a
manual | unm pance settin to.a | um nance a %ustin

transn1????&P%pb%dn?%T%f%%t?%ﬁ Bt ¢ hie® tFaiat b PRE U n%%%%lﬁ%tern1n|ng

unit; secti&@Pakd ngutheshesat honrhif osebEophéremsbhey| egateon
i nf or mat i on caIcuIatlng unit and the location information at both the ends

of the iurmélakekt ilnfoandtout putty ngnthetbe uhinaptesertf 6PaEPohlNfor i nsi de
O e e hind Rahle d4TLIANCS Bdl LAY UL PLIDE, DL O BN Bufigh & 5P 2Y
cal cul at a e

appar at'us; after determning that t irst car reaches
t he stagddtngorend of the tunnel section, a predicted time difference until
the last car reaches a location of the first car at a time of deternination
by dividing formation length of the train by speed of the train at the tine

of the gbteriination, obtaiped heomdpd heor Speedriih 0F MBL) 08 sgNgly

apparatuses 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 paths for display apparatus, and configured to
display the train information transmitted from the information
control central apparatuses on a display screen of a display
device, the display control method comprising:

calculating a traveling location of the train and
outputting location information of the train to a luminance
determining unit;

comparing location information at both ends of a tunnel
section on a track of the train with the location information

of the train output by a location-information calculating



out putting, whbn tine el apses by the predicted tine difference, the
| um nance information for inside of tunnel to the |um nance adjusting unit
of the notorman's cab di splay appar at 43.

unit, outputting, when determining that the train is traveling
in a tunnel, luminance information for inside of tunnel set in
advance, and outputting, when determining that the train is
traveling outside the tunnel, luminance information for
outside of tunnel set in advance;

adjusting the luminance of the display screen according
to the luminance information output from the luminance
determining unit;

transmitting the location information of the train to the
luminance determining unit via the transmission paths for
display apparatus;

outputting manually-input and set luminance information
to the luminance determining unit;

outputting the luminance information input from a manual
luminance setting unit to a luminance adjusting unit;

transmitting speed information of the train to the
luminance determining unit;

comparing the location information from the location-
information calculating unit and the location information at
both the ends of the tunnel section and outputting the
luminance information for inside of tunnel to the luminance
adjusting unit of the motorman's cab display apparatus;

calculating, after determining 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 a time of 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

outputting, when time elapses by the predicted time
difference, the luminance information for inside of tunnel to
the luminance adjusting unit of the motorman's cab display

apparatus.



