1 DESCRIPTION IN-TRAIN DISPLAY-DEVICE MANAGEMENT SYSTEM AND IN-TRAIN
DISPLAY-DEVICE MANAGEMENT METHOD 5 TECHNICAL FIELD [0001]The present invention relates
to an in-train display-device management system and an in-train display- device management method,
and more particularly to an in- 10 train display-device management system and an in-train display-device
management method for collectively managing maintenfance of a plurality of display devices arranged in a
train. 15 BACKGROUND ART [0002]Conventionally, in a railroad train, display devices using a liquid
crystal display are arranged in each vehicle of thB%tSéiﬁ%DsTé%play unit of an in-vehicle information
system to inform guidance such as travel 20 information and advertisements to the passengers (see, for

example, Patent Doc¥£p_ N[ L&@%%—ggh%%%%&geggg%ﬁguﬂw rﬁqe_q%}ﬁge maintained
constant to reliably inform the guidance such as travel information and advertisements to the
DISPLAY-DEVICE MANAGEMENT METHOD

TECHNICAL FIELD

[0001] The present invention relates to an in-train

display-device management system and an in-train display-

device management method, and more particularly to an in-—
10 train display-device management system and an in-train

display-device management method for collectively managing

maintenance of a plurality of display devices arranged in a

train.

15 BACKGROUND ART
[0002] Conventionally, in a railroad train, display
devices using a liquid crystal display are arranged in each
vehicle of the train as a display unit of an in-vehicle
information system to inform guidance such as travel

20 information and advertisements to the passengers (see, for
example, Patent Document 1).
[0003] In such in-vehicle display devices, quality needs
to be maintained constant to reliably inform the guidance
such as travel information and advertisements to the

25 passengers. Meanwhile, a liquid crystal display of the
display device has an operating life, and its luminance
decreases according to the time of operation. When the
luminance of the liquid crystal display decreases, a screen
display becomes dark to degrade display quality and image

30 visibility becomes poor. Further, because the decrease in
luminance of liquid crystal displays is not uniform and is
individually different, maintenance needs to be performed

for each display device.



25 passengers. Meanwhile, a liquid crystal display of the display device has an operating life, and its
luminance decreases according to the time of operation. When the luminance of the liquid crystal display
decreases, a screen display becomes dark to degrade display quality and image 30 visibility becomes
poor. Further, because the decrease in luminance of liquid crystal displays is not uniform and is
individually different, maintenance needs to be performéd for each display device. 2
[0004]Conventionally, therefore, a maintenance worker goes around a train to confirm display brightness

(luminance) of dispf}Pdevices OBy bhe" ahd detehfire réceSsif ofthaitBAanEe Stigh as
replacement for each of Sriberdisplayrdevices. {Q005]Ratent Pocymentghtlapanese Patent Application
Laid-open No. 2004-70254 DI%CI(SQSCHFS«?E OF INVENTION 10 PROBLEM TO BE SOLVED BY THE

a b 14
INVENTION [OOOGﬁH%IWéI\?&? ecause suc a&fs&%lcfeevslcgg are 3é\rr%lrﬁegedalrrll plural, a alrréeesnumber of

display devices areqgsibin-gne foratidie of irains Thereforesitis ecesmdidérably difffe-ednsuming work to
manage the necessity afi 15 maintenancesof display devices one by one, and maintenance workers have
a heavy workload. Lg)0057iThe§resent invention has been achieved to solve the above problems, and an

object of the preséntinvention fé'to provide an in‘trainFdisHay-davics maRAgemant SYstem ™

open No. 2004-70254

DISCLOSURE OF INVENTION
10 PROBLEM TO BE SOLVED BY THE INVENTION
[0006] However, because such display devices are
arranged in plural, a large number of display devices are
used in one formation of trains. Therefore, it is a
considerably time-consuming work to manage the necessity of
15 maintenance of display devices one by one, and maintenance
workers have a heavy workload.
[0007] The present invention has been achieved to solve
the above problems, and an object of the present invention
is to provide an in-train display-device management system
20 and an in-train display-device management method capable of
easily managing maintenance of a plurality of display

devices arranged in vehicles.

MEANS FOR SOLVING PROBLEM

25 [0008] To solve the problems as above-mentioned and to
achieve the object, the in-train display-device management
system includes an in-train-display management device that
is incorporated in a train constituted by a plurality of
vehicles and is connected to a plurality of display devices

30 arranged in each vehicle of the train by a transmission
path, and displays whether a driving status of the display
devices is normal on one screen per predetermined unit to

collectively manage the driving status of the display



20 and an in-train display-device management method capable of easily managing maintenance of a
plurality of display devices arranged in vehicles. MEANS FOR SOLVING PROBLEM 25[0008] To solve
the problems as above-mentioned and to achieve the object, the in-train display-device management
system includes an in-train-display management device that is incorporated in a train constituted by a
plurality of vehicles and is connected to a plurality of di§play devices 30 arranged in each vehicle of the
train by a transmission path, and displays whether a driving status of the display devices is normal on one
screen per predet@ﬁﬁf‘rfe%sunit to collectively manage the driving status of the display 3 devices. EFFECT
OF THE INVENTION [0009]According to the present invention, status 5 management of a plurality of

display devices ca&?g&gllggti ¥ aﬁﬁ:ﬁg@}r}%q\]and managed, and maintenance of a plurality of display
devices arranged in vehicles of a train can be easily managed, by displaying the status of the display

devices arranged i tHEVehiclésceolisttively 206RDrier screeh. BRIBFEFDESCRIPTION OF DRAWINGS

[0010]FIG. 1 is an2xRigaatory diagram of a1 cepfigurationof:gn insirair displaysdevice management 15
system according to fllfirst emblodiment of theg&eser&t invention. FIG.dZ is an ex Ianator% diagram of the
in-train display-deVize rahagemertsystem accoraing I iReHrst eriSodifeht ot RE préent invention.

plurality of display devices arranged in vehicles of a
train can be easily managed, by displaying the status of
the display devices arranged in the vehicles collectively

10 on one screen.

BRIEF DESCRIPTION OF DRAWINGS
[0010] FIG. 1 is an explanatory diagram of a
configuration of an in-train display-device management

15 system according to a first embodiment of the present
invention.

FIG. 2 is an explanatory diagram of the in-train
display—-device management system according to the first
embodiment of the present invention.

20 FIG. 3 is an explanatory diagram of an example of an
arrangement position of a luminance sensor in the in-train
display—-device management system according to the first
embodiment of the present invention.

FIG. 4 is a block diagram of an inner structure of an

25 in-train display-device management device in the in-train
display-device management system according to the first
embodiment of the present invention.

FIG. 5 is an example of a screen of a status display
panel in the in-train display-device management system

30 according to the first embodiment of the present invention.

FIG. 6 is a flowchart for explaining an operation of
the in-train display-device management system according to

the first embodiment of the present invention.



20FIG. 3 is an explanatory diagram of an example of an arrangement position of a luminance sensor in
the in-train display-device management system according to the first embodiment of the present
invention. FIG. 4 is a block diagram of an inner structure of an 25 in-train display-device management
device in the in-train display-device management system according to the first embodiment of the present
invention. FIG. 5 is an example of a screen of a status display panel in the in-train display-device
management system 30 according to the first embodiment of the present invention.  FIG. 6is a
flowchart for explaining &rf 9pefatich of theiFEtHain display:dBvice haRagentdiit'systéth atcording to the
first embodiment afritheipreseat inventioha¢-deHlG hisna flemehartsfos explaining-an opetation of the
in-train display-de}:/F:ee ?999 ement system %Cicqfrgien to the first emb dlironrgzpt of the present invention.

e a

. refen inven . .
FIG. 8 is an example of a management screen of a 5 display-device management device according to the

first embodiment of the préSenfinventibnthatresitectively Rrdracaisphsr devices in a central

distribution centerq ; splFle-9ds apLXxplanatany diagram of anexample;of-an axanganaent position of a
temperature sensor in an in-train 10 display-device management sgstem according to a second

embodiment of th& PreSeMaRveRtion PEES 11 is 3 fioWchat fol Expiaining 4h ‘Opefation of the in-train
display-device manageprentcsystémyaccordingstol theasecord embbdimeiitof the presertrinvention.
FIG. 9 is an explanatory diagram of an example of an
arrangement position of a temperature sensor in an in-train
10 display—-device management system according to a second
embodiment of the present invention.
FIG. 10 is a flowchart for explaining an operation of
the in-train display-device management system according to
the second embodiment of the present invention.
15 FIG. 11 is an explanatory diagram of another
configuration of the in-train display-device management

system according to the first and second embodiments of the

present invention.

20 EXPLANATIONS OF LETTERS OR NUMERALS
[0011] 2 Transmission path
3 Transmission path
4 Transmission path
10a In-train display-device management device
25 10s Monitoring unit
10sp Luminance sensor
11 Display device
1la, 11b, 1lc Display device
1lh Light hole
30 12a, 12b, 12c Display device
18 Storage unit
19 Status display panel
2la, 21b, 21c Display device



15FIG. 11 is an explanatory diagram of another configuration of the in-train display-device management
system according to the first and second embodiments of the present invention. 20 EXPLANATIONS OF
LETTERS OR NUMERALS [0011]2 Transmission path 3 Transmission path 4 Transmission path 10a
In-train display-device management device 25I0s Monitoring unit IOsp Luminance sensor 11 Display
device 11a, 11b, 11c Display device 11h Light hole 3012a, 12b, 12c Display device 18 Storage unit 19

Status display panel 21a, 21b, 21c Display device 5 22a, 22b, 22c Display device 31a, 31b, 31c Display
device 32a, 32b, 32¢ Disépziﬁy detite 41 Andlyzétay device

3la, 31b, 31c Display device
32a, 32b, 32c Display device
41 Analyzer
5 42 Display controller
50 Status display unit
100a Analyzer
100b Analyzer
100c Analyzer
10 101 Transmission path

102 Transmission path

BEST MODE (S) FOR CARRYING OUT THE INVENTION
[0012] Exemplary embodiments of an in-train display-

15 device management system and an in-train display-device
management method according to the present invention will
be explained below in detail with reference to the
accompanying drawings. The present invention is not
limited to the following descriptions and changes can be

20 appropriately made without departing from the scope of the
invention.

[0013] First embodiment.
FIG. 1 is a schematic configuration diagram of an in-
train display-device management system according to a first

25 embodiment of the present invention. In FIG. 1, vehicles
of a train are first to nth vehicles; however, an example
of three—-car train in the case of N=3 is shown in FIG. 1.
In a first vehicle T1, display devices 11la, 12a, 2la, 22a,
31la, and 32a using a liquid crystal display (LCD) as a

30 display apparatus in an in-train information system are
mounted for displaying guidance such as travel information
and advertisements to the passengers.

[0014] Likewise, in a second car T2, display devices 11b,



542 Display controller 50 Status display unit 100a Analyzer 100b Analyzer 100c Analyzer 10101
Transmission path 102 Transmission path BEST MODE(S) FOR CARRYING OUT THE INVENTION
[0012]Exemplary embodiments of an in-train display- 15 device management system and an in-train
display-device management method according to the present invention will be explained below in detail
with reference to the accompanying drawings. The preéent invention is not limited to the following
descriptions and changes can be 20 ag ropriately made without departing from the scope of the
invention. [0013] Rifst'embBdimeént, 3 %16?“1%%;2?0%%0%%@&%&31 8iagiaftof an in-train
display-device mamagement=systerm adcarting topadirstc2is embadiment -af the present invention. In FIG.
1, vehicles of a tralirg] are Ijliérl%t.to nth v%heicnzlleS' howeveE,e%n exam le ogthree-car train igethseu%%se of N=3is

: , s . T
shown in FIG. 1. In a first vehicle SI'ill,S |spla6§/ devices 11a, 123, :ﬁ? %%?%%a?éﬁ 3%a using a liquid

crystal display (LCD) &% @30 display apparatustifl atircirAirsipiemtatice sySten? ase modnted for
displaying guislange, suchias tiavelinformatios,and agivertisements, tojthe, passengers. [09il4]Likewise, in
asecondcarTZ,%Egkg@%eﬂggg%l@hg liquid crystal display as the display

apparatus in the in-train information system are mounted

for displaying guidance such as travel information and

advertisements to the passengers (hereinafter, these

10 display devices can be collectively referred to as "display
device(s) 11").

[0015] For example, as shown in FIG. 2, these display
devices 11 are installed two each at top portions above
respective doors on one side in the vehicle. 1In FIG. 1,

15 the number of display devices 11 in each vehicle is six;
however, the number of display devices to be installed in
each vehicle is not limited to six.

[0016] The in-train display-device management system
according to the first embodiment monitors a driving status

20 of the display devices 11 arranged in the first car Tl to
the third car T3 and displays the driving status on one
screen per predetermined unit, to collectively manage the
driving status of the display devices arranged in the first
car Tl to the third car T3. The in-train display-device

25 management system collectively manages the driving status
of the display devices per formation of trains. The in-
train display-device management system according to the
first embodiment includes a monitoring unit 10s
respectively arranged in each display device 11 and an in-

30 train display-device management device 10a incorporated in
the first car Tl, which is a leading vehicle.

[0017] The in-train display-device management device 10a

and the display device 11 are connected by a transmission



12b, 21b, 22b, 31b, and 32b using the liquid crystal display as the display apparatus in the in-train
information system are mounted for displaying guidance such as travel information and advertisements to
the passengers. 5In a third car T3, display devices 11c, 12c, 21c, 22c, 31c, and 32c using the liquid
crystal display as the display apparatus in the in-train information system are mounted for displaying
guidance such as travel information and advertisements to the passengers (hereinafter, these 10 display
devices can be collectively referred to as "display device(s) 11"). [0015]For example, as shown in FIG. 2,

these display devices Paredtdlisy ticBath &%8p pottions above re3pectivé dobrS on one side in the
vehicle. In FIG. 1,d5thesguanbet of display devigesahdl i gacharehieleds s diowevery the aumber of
display devices toﬁecinsﬁell(lzed in gagq vehicle is not limited-to six. [IQO%@(]EEh%in-train display-device

tivel . .
management system accord”lngf;1 to the first embodiment monitors a cfrlvmg status 20 of the display devices

11 arranged in the-first TaE T3 i0 thé &ttifd éar TBrandldsplays trydaeing statison bfver séreen per
predetermined uni;to-callectivel-manage the.driving staws:ofthe display deviges arranged in the first
car Ti to the third car T3, The in-train dis Iag—device 25 management s%/stem collectivelg manages the
driving status of tH& dispfay 8§$ic5§??e?c%%m§ﬁ5n SHIHIRS SThe - tfain diSBTAYdeviBe PRdRagement
system according 40 th&dirst embodiment includest a snoniteringd uaitdOsrespectively arranged in each

display device 11 and.an in- 3Q.rajn display:dgvice management device, 10a ncarparaigein the first car
Ti, which is a leading vehicle. [0017]The in-train display-device management device 10a and the display
device 11 are confectEtfby a transmission

10 [0018] The monitoring unit 10s detects the driving
status of the respective display devices 11 to generate
monitoring information for each of the display devices 11.
The monitoring unit 10s includes a luminance sensor (a
photometer) that monitors luminance at the time of

15 displaying an image on the display device 11 and generates
luminance information as the monitoring information. FIG.
3 is an explanatory diagram of an example of an arrangement
position of the luminance sensor. In FIG. 3, a screen of
the display device 11 is viewed from a direction of an

20 arrow A. For example, as shown in FIG. 3, a light hole 11h
is provided at the center on a rear side of the display
device 11, and a luminance sensor 10sp is arranged to sense
backlight of the liquid crystal display leaking outside
from the light hole.

25 [0019] The monitoring unit 10s also includes an elapsed
time counter that counts and integrates an elapsed time of
image display on the display device 11 to generate elapsed
display time information as the monitoring information.
Specifically, the elapsed time counter counts a driving

30 time of the backlight of the liquid crystal display in the
display device 11. The count of the driving time of the
backlight can be acquired by a counting time during which

power is supplied to the backlight.



7 path 2, and the display devices 11a, 21a, and 31a, the display devices 11b, 21b, and 31b, and the
display devices 11c, 21c, and 31c are respectively connected via a transmission path 3. The display
devices ha and 12a, the 5 display devices 21a and 22a, and the display devices 31a and 32a are
respectively connected via a transmission path 4. Both a digital transmission path and an analog
transmission path can be used as these transmission p%lths 2, 3, and 4. 10[0018]The monitoring unit I0s
detects the driving status of the respective display devices 11 to generate monitoring information for each
of the display device82L. The fidhitotingSufit fO8 ficlddés Bfintihanite S&nsr {4 Prototmster) that
monitors luminancefatthe timetafalim displaying-areimage oanthesdisplaydderiee 11oand generates

luminance informafion, 35 the monitofing.Infeupagion.fF1G-3 Is 80 explanatory diagrar, of g example of
an arrangement position of the luminance sensor. In FIG. 3, a screen of the display device 11 is viewed

from a direction ofi&m P0earroR A PRGN efample &5 8RERASH FIGS 3L eelighitchole allifizsprovided at the

center on a rear sideqf the-display deviced 1, angba luminance-senser IQsprisarranged to sense
backlight of the liquid clrlystal_disgla Ieaking ?utside from the light hole. 25[0019]The monitoring unit IOs
also includes an efaFsett tite“Eotinter tiat counts and integrates an elapsed time of image display on the
display device 11 {® @gehérate dlapseddisplaydimeinformationtassthe monitetingvinformation. Specifically,

the elapsed time Gauijier,¢aunts.a driving-30 dime, of the, hacklight, ofthe figuiq, crystal display in the

display device 11. The count of the driving time of the backlight can be acquired by a counting time during
which power is Subﬁﬁéa%%gbﬁ]@kﬁgmqeglce management device 10a and the

10 display device 11 by the transmission path 2 is performed
via the communication I/F 16. The CPU 17 is an arithmetic
unit that controls the in-train display-device management
system. An analyzer 41 and a display controller 42 are
loaded on the storage unit 18 by reading and executing a

15 program stored in the storage unit 18 by the CPU 17, so
that the analyzer 41 and the display controller 42 are
generated in the storage unit 18 as a software
configuration.

[0022] The program executed by the CPU 17 can be stored

20 in a recording medium readable by the in-train display-
device management device 10a, such as CD-ROM, floppy® disk
(FD), or DVD, in an installable or executable format to be
provided.

[0023] The analyzer 41 acquires and analyzes the

25 monitoring information of all of the display devices 11 so
as to generate analysis information of the driving status
of all of the display devices 11. For example, the
analyzer 41 acquires and analyzes the luminance information
of all of the display devices 11 as the monitoring

30 information so as to generate analysis information of a
display luminance status of all of the display devices 11.
For example, the analyzer 41 acquires and analyzes elapsed

display time information of all of the display devices 11



[0020]FIG. 4 is a block diagram of an inner structure of the in-train display-device management device
10a incorporated in the first car Ti. As shown in FIG. 4, the in-train display-device management device
10a includes a 5 communication I/F 16, a CPU 17, a storage unit 18, and a status display panel 19.
[0021]The communication I/F 16 has a plurality of transmission interface functions. Connection between
the in-train display-device management device 10a and’the 10 display device 11 by the transmission path
2 is performed via the communication I/F 16. The CPU 17 is an arithmetic unit that controls the in-train
display-device mahagehieMEystem Xh aRaRZEr 41 %hd 8 display GBI 22°ar ibatad on the storage
unit 18 by readingiaric execliting arls pregram storethia thestarageruait 1843y the: CPL4 A 75 g0 that the
analyzer 41 and trgj% gilsgelasy ptroller 42 are generated in the storage unit 18 as a software configuration.
[0022]The program executed by the CPU 17 can be stored 20 in a recording medium readable by the
in-train display-deVit¢eahanagefientteiiée 10a°80ER B5,C DAROMIMIGPPY(rF dsRY(ED)OBr BVD, in an

installable or execytableformnap e beqrauideds [@0231 henanalyzen 41 pcauiresranchanalyzes the 25
monitoring information of all of the disg)l% devices 11 so as to generate analysis information of the driving

status of all of the diSpIay HeiiSes 11 “FOF eREMPIS, the analyzer 81 dequire2arid aRg2é5He luminance
information of all ofitherdisplaydevices I dastheomomitdringr3®irfopmationse d&to generate analysis

information of a disp|ay, luminagce statys qf,all; of @P_s%@?yd%%‘ﬂ‘éés r}}ng&érﬁé&"f‘@@f‘s%‘?ﬂaﬂa‘yzer 41

acquires and analyzes elapse dispé!{a%/ time information of all of the display devices 11 9 as the
monitoring informaivte so & o genératé Anatysis informatisn Yf i elapsen tiie Ras dfall of the

display deviges 1kollectively displays the driving status of the display

devices 11 based on the analysis information. The status
display panel 19 can collectively display the driving
status of the display devices 11 in a vehicle unit as a
predetermined unit, under control of the display controller

15 42. Further, the status display panel 19 can collectively
display the driving status of the display devices 11 per
formation as a predetermined unit, under control of the
display controller 42.
[0025] FIG. 5 is an example of a screen of the status

20 display panel 19 when the luminance status of the liquid
crystal display (LCD) of the display device 11 is
collectively displayed on the status display panel 19 as
the driving status of the display device 11. In FIG. 5,
such a display form is shown that when the driving status

25 of the display device 11 is normal, corresponding one of a
status display unit 50 is turned off, when the driving
status of the display device is abnormal, corresponding one
of the status display unit 50 is illuminated (alarm
display), and when the driving status of the display device

30 11 is in a predetermined warning condition, the
corresponding status display unit blinks (alarm display).
[0026] FIG. 5 depicts a case that the driving status of

the display device 11 is collectively displayed on the



[0024]The display controller 42 controls display on the 5 status display panel 19 based on the analysis
information. The storage unit 18 stores various pieces of data including the monitoring information and
various programs for controlling the in-train display-device management system under control of the CPU
17. The status display panel 19 10 collectively displays the driving status of the display devices 11 based
on the analysis information. The status display panel 18%an collectively display the driving status of the
display devices 11 in a vehicle unit as a predetermined unit, under control of the display controller 1542.

Further, the status’8Rptay fanBl Y dRircollettive§disARythedrivifig StattR 0T the Hispiay devices 11 per
formation as a pregeterminedqunit, undertcontrol of the display controtler 4200264 1bds an example
of a screen of the status 20 g'sg(lﬁyi anglllg when t Iuminancg statéjs.of.the li uigl%ysotgl display (LCD)

- - . - . 14 . h .
of the display device 11 is collectively dlspfényeend on the status dlspl?ay pralﬁfe 19 as the driving status of the

display device 11.HheFIG. 3 Isuchdg disjstay foreatis BRowA that whHeh! theldrvihgystatuz 2% ot the display
device 11 is normak cofrespongding ope:afa satus displav unitpQ isstwned off; whenstherdriving status of
the display device is abnormal, corresponding one of the status display unit 50 is illuminated (alarm
display), and wher TRE Arivird stafus df thE dispiky dévice 309 1S ina predetéimingd?warning condition,
the correspondingestatusidisplay ohitdtinks €akarnedisplay) e fO0R26]EHS. 5 dlepicts @hease that the driving

status of the display device 11 ﬁgoﬁqqt{yle[% displayed gn the_ lgisggtygydiégwcgaqql 19, designating the
luminance status of the liquid crystal display (LDC) of the display device 11 as a checking element.
However, the drivifly stati< 6Fthecdrplay de Gt LI E8n HeSclldctiveRFGidpfafed6n the

10 collectively displayed on the status display panel 19.
[0027] An operation of the in-train display-device
management system according to the first embodiment is
explained next with reference to FIG. 6, for a case that
luminance information is used as monitoring information, as

15 an example. FIG. 6 is a flowchart for explaining the
operation of the in-train display-device management system.
[0028] First, the luminance sensor 10sp in each
monitoring unit 10s measures luminance of the liquid
crystal display (LCD) at the time of displaying an image on

20 each of the display devices 11 periodically with a
predetermined interval so as to generate luminance
information as the monitoring information (Step S110).
[0029] Next, the analyzer 41 acquires and analyzes the
monitoring information of all of the display devices 11 so

25 as to generate analysis information of the driving status
of all of the display devices 11. That is, the analyzer 41
acquires the luminance information of all of the display
devices 11 as the monitoring information. The analyzer 41
determines whether the luminance of the liquid crystal

30 display (LCD) of the display device 11 has decreased to a
level lower than a predetermined value for maintaining
image display quality based on the acquired luminance

information, and generates a determination result thereof



5 status display panel 19, designating the elapsed time of image display on the display device 11 as the
checking element, or other items can be designated as the checking element. The driving status of the
display device 11 in which these checking elements are integrated can be 10 collectively displayed on the
status display panel 19. [0027]An operation of the in-train display-device management system according
to the first embodiment is explained next with referencé o FIG. 6, for a case that luminance information is
used as monitoring information, as 15 an example. FIG. 6 is a flowchart for explaining the operation of the
in-train display-devitemanigement S/t f5028]EfRt, thé {dminance sensor I0sp in each monitoring
unit I0s measures[luminance aftthe ligoid ¢r/stalidisplaya(LCD) atthectimeref displaying:an image on 20
_each of 'Fhe dispIaX 1gn%\/rilcaensciél_ Jsi ri@kqéc Ilé/ lelllltlgi acp%redtet%r mg&ig%/erygbgg asdo generate luminance
information as the monitoring information (Step 511}]03. fOOZ JJNext, the analyzer 41 acquires and analyzes
the monitoring inféYh3&ticry oflall bt ¢he Hisplay tevictscreaa<zh A8 téfenkratelanalysis ikferation of the
driving status=of all of the display devices,kbl.uEhalds, the analyzen4lacquiresthedusynance information
of all of the display devices 11 as the moni_torin% information. The analyzer 41 determines whether the

luminance of the Iigiiid &hystai’30 Misplay TLEH) ot th8 display detice 11 9HE d8&chsed 10 level lower
than a predetermifiedwatie for, malirtaming ymagedisplayrquality belsedaorathesaequired luminance

information, and gepeLalesa deterinAten FERYI NI  nformation) to the luminance

sensor in the monitoring unit 10s. The luminance sensor

10 continues measurement of luminance of the liquid crystal
display (LCD) based on the analysis information (normal
luminance information) (Step S110). The analyzer 41 also
transmits the analysis information (normal luminance
information) to the display controller 42. The display

15 controller 42 causes a message indicating that the
luminance of the display device 11 is normal to be

displayed on the status display panel 19 based on the

analysis information (normal luminance information) (Step
S160) .
20 [0031] On the other hand, when analysis information

indicating that the luminance of the liquid crystal display
(LCD) of the display device 11 has decreased to a level
lower than the predetermined value for maintaining the
image display quality (luminance decrease information) is

25 generated (YES at Step S120), the analyzer 41 transmits the
analysis information (luminance decrease information) to
the display device 11 as current-value adjustment-
instruction information of the backlight so as to instruct
the display device 11 to adjust a current value of the

30 backlight of the liquid crystal display (LCD) (Step S130).
The display device 11 adjusts the current value of the
backlight of the liquid crystal display (LCD) based on the

analysis information (luminance decrease information).



11 as analysis information (Step 5120). [0030]When analysis information indicating that the luminance of
the liquid crystal display (LCD) of the display device 11 has not decreased to the level lower than 5 the
predetermined value for maintaining the image display quality (normal luminance information) is
generated (NO at Step S120), the analyzer 41 transmits the analysis information (normal luminance
information) to the luminance sensor in the monitoring trhit 10s. The luminance sensor 10 continues
measurement of luminance of the liquid crystal display (LCD) based on the analysis information (normal
luminance informatiihy{Step STA)SThednalz&r 4L Bl taRsHTRTHE drialySis information (normal
luminance information)teithedisplay controller 42e Therdisplaynts controHen 42 carsesaa message
indicating that the Juminance gﬁghelgh?ﬂll%dgvigg L |es ngmalll to be djéﬁa d on the(%te s display

panel 19 based on the %gfqyss Information %normal umma%ge?nf%? Satlon) étsepp S [0031]On the

other hand, when a@iysig infohhatibiinditatingRhat thedlumiinaned f the tigaidléstaldisplay (LCD) of
the display deyice4kl; has decrgased te & lguekloyver thantheqredetermined value faramaintaining the
image display qualit guminan(;e decrease informatjon) is Z%F%en(larated (YEhS at Stel S120 1the analyzer
41 transmits the a?‘}%ys}ilse iNtSrMatsn (RIminaRtE tect8ade rfdrmation) to T dipiay d8vice'11 as
current-value adjustment-frsstructiomiaforneatiomef thenbacoklight sonds tmiristruct ¢hie display device 11 to

adjust a current valye,of 1,30, hacldiaht of the liguid.crystal display JLED)(Step $13Q), Jhe display

device 11 adjusts the current value of the backlight of the liquid crystal display (LCD) based on the
analysis informatidfn {RFHIAAAEE derédse iformationfatus of the display device 11.

10 That is, the analyzer 41 acquires the adjusted luminance
information of the corresponding display device 11. The
analyzer 41 then determines whether the luminance of the
liquid crystal display (LCD) of the display device 11 has
recovered to a value higher than the predetermined value

15 for maintaining the image display quality so as to generate
a result thereof as the analysis information (Step S150).
[0033] When having determined that the luminance of the
liquid crystal display (LCD) of the display device 11 has
recovered to a value higher than the predetermined value

20 for maintaining the image display quality (YES at Step
S150), the analyzer 41 generates analysis information
indicating that the luminance of the liquid crystal display
(LCD) of the display device 11 has recovered to a normal
value (luminance recovery information) as the analysis

25 information, and transmits the analysis information to the
display controller 42. The display controller 42 causes a
message indicating that the luminance of the display device
11 is normal to be displayed on the status display panel 19
based on the analysis information (luminance recovery

30 information). The analyzer 41 transmits the analysis
information (luminance recovery information) to the
luminance sensor in the monitoring unit 10s. The luminance

sensor continues monitoring of luminance of the liquid



12 [0032]Thereatfter, the luminance sensor in the monitoring unit I0s of the corresponding display device
11 measures the luminance of the liquid crystal display (LCD) again at the time of displaying an image on
the display 5 device 11 so as to generate adjusted luminance information as the monitoring information
(Step S140). The analyzer 41 acquires and analyzes the monitoring information of the corresponding
display device 11 so as to generate analysis informatior? of the driving status of the display device 11. 10
That is, the analyzer 41 acquires the adjusted luminance information of the corresponding display device

11. The analyzer 4T ¥%éR teteriming whéther tie fimittande ofthdligiid chyar BRpI&/(LCD) of the
display device 11 hasnrecavered-tocawvatye highemthandhe predeteraiined value 15 for maintaining the

image display quali $Q As to generate a rgsultﬁhegzof as th anall){sisdin]‘cormationd(% ep S150).
[0033]When havin[g&getefm.ine%rtjhat tﬁe‘iﬁm‘?ﬁané‘él of the ﬁau?aagri/stqal delspﬁg?](E%D) g}tﬁe display device
11 has recovered @ vallie Hglker thiantthe predeterminesibraiug 2orforsmaltainir tHeimage display

quality (YES at Steps3ha0Q), the apalyzer dl-gengrates analysis infoemation dngicating thatthe luminance
of the liquid crystal displayéLCD) of the displlz% device 11 has recovered tg a normal value (luminance

recovery informatibh} a8 tRe Analy<it &5 Htarnation, diid tFanshitstneSnail)sidanforftatioh to the display
controller 42. The disglay contiollet 42tcausessd messageindicating that ¢ke dumirance of the display

device 11 is normal o, be displayed on.the, stays, display panel. 19 hased,on, the.analysis information

(luminance recovery 30information). The analyzer 41 transmits the analysis information (luminance
recovery informati®fy t6 1e [urRirArcR e nsBHiA TRE oRtGARG bt 0 THe fiINfitah¥éé sensor continues
monitoring of duminapeefthetiquithd X ransmits the analysis information to the

display controller 42. The display controller 42 causes a
message indicating that the luminance of the display device
11 is abnormal to be displayed on the status display panel
19 based on the analysis information (abnormal luminance
15 information) (alarm display) (Step S160).
[0035] According to the above processes, the in-train
display—-device management system according to the first
embodiment can display the driving status (a luminance
status of the liquid crystal display (LCD)) of all of the
20 display devices 11 arranged in the first to third cars T1
to T3 on the status display panel 19 and collectively
manage the driving status.
[0036] As the predetermined value for maintaining the
image display quality, for example, a half-value of
25 standard luminance at the time of displaying an image on a
new display device 11 can be adopted. The analyzer 41
calculates a mean value of luminance of the entire display
devices 11 collectively managed based on the analysis
information. When the luminance at the time of displaying
30 an image on the display device 11 is within a range between
the mean value of luminance of the entire display devices
11 collectively managed and the half-value of standard

luminance set in advance at the time of displaying an image



crystal display (LCD) based on the analysis information (luminance recovery information) (Step 5110).
[0034]0n the other hand, when having determined that the luminance of the liquid crystal display (LCD) of
the 5 display device 11 has not recovered to a value higher than the predetermined value for maintaining
the image display quality (NO at Step S150), the analyzer 41 generates analysis information indicating
that the luminance is abnormal (abnormal luminance irfférmation) as the analysis 10 information, and
transmits the analysis information to the display controller 42. The display controller 42 causes a
message indicatint that thé Tuhiarice ofthedisplay dévics 1 118 Histisintd o e dispRiyEHon the status
display panel 19 basethen the analysissinfagmatior (abnomsakluminanee 1binforaation) (alarm display)
(Step S160). [0035LAI\]%coorgin<§r1ﬁto the.abO\{Le processes the ir}]-train,dispi%yéglg ilce management system

. . - t . 4 . .
according to the first embodi ent can %lsp af the dﬁ\%\rgogt%t&s? ?a fuminance status of the liquid crystal

display (LCD)) of &t 6ftife 2Displayadevices 11 arfdnged i iefirst téthitd ears TPRSIF3 on the status

display panel=l9 and.gallestively manage thesgivngstatuse [Q036]As the predetermined value for
maintaining the image display ualitg, for example, a half-value of 25 standard luminance at the time of
displaying an imagé on a new gi%%la)}l 480ice 1 Canbe ddoptet. The'andiy28F 41 calculates a mean
value of luminance «f the enting display devicesobl celtedtinely amameged based orethe ahalysis

information. When_the luminapge at the time of displaying,30 an image 9@&@{%9& lay device 11 is within

a range between the mean value of luminance of the entire display devices 11 collectively managed and
the half-value of st&hddrél&ffifance set in advance at the time of displaying an image 14 (in a warning
condition), ancalarm oessage car heldisplayedon the: status display panel 491as,adarninrg indicating that
"end of operating Hff igoalplpéggg@@ - ﬁ\gggl‘gdel glgt the time of displaying an image
is lower than the half-value of the standard luminance set
in advance at the time of displaying an image (in a warning
condition), the analyzer 41 can cause an alarm message to
15 Dbe displayed on the status display panel 19, as a warning
indicating that "end of operating life is approaching".
Accordingly, before the operating life of the display
device 11 ends, replacement of the display device 11 can be
prepared in advance for each display device 11. The number
20 of the display devices 11 whose replacement timing is
approaching can be ascertained, which can be used as the
information at the time of planning the maintenance.
[0038] The half-value of luminance is adopted as the
predetermined value for maintaining the image display
25 quality. However, even if the luminance of the display
device 11 is slightly low, for example, while a train is
traveling underground or in a long tunnel, when a display
screen can be recognized sufficiently based on route
information and position information of the train from a
30 known train information controller incorporated in the
train, a value lower than the half-value of the luminance
can be adopted as the predetermined value, thereby enabling

to finely manage the display device 11 and extend the



before the operating life of the display device 11 ends, 5 replacement of the display device 11 can be
prepared in advance. The number of display devices 11 whose replacement timing is approaching can be
ascertained, which can be used as information at the time of planning maintenance. 10[0037]When
luminance of the respective display devices 11 collectively managed at the time of displaying an image is
lower than the half-value of the standard luminance set th advance at the time of displaying an image (in a
warning condition), the analyzer 41 can cause an alarm message to 15 be displayed on the status display
panel 19, as a warfiRg 3rGitating that " Ehdof Gp&ratingPlifeys Appré&cting”. Accordingly, before the
operating life of theodisplay deviee 1drends,replacemeant aftherdisplayidevieg ddecarrbe prepared in
advance for each disrpla% devjcce 11.The numbedr. 20 of th% diespéa¥gtevi60ek§ 11 WhQCseirSepIacement timing

) : t . d :
is approaching caﬁ%eagséneerrtlaln%%,sw%rpcﬁggﬁ%elﬁgeé as the information at the time of planning the

maintenance. [0038jTheiffgflvakieofllFhinanéeis agopted Asthe predeterminedvakiefor maintaining

the image display d&-qualitysHoweves, even iftheildminance,of theydisplay, devicentl is slightly low, for
example, while a train is traveling underground or in a long tunnel, when a display screen can be
recognized sufficiéntly’ baged O route information &rd 1ﬁ}cl)giti% htormation 8 fﬁre%ﬁﬁilnoﬁoﬁsa 30 known
train information centrelemincorpokatéd i the traifd, la vahrerfowertharrthe halfvaluecof the luminance can

be adopted as the predetermined value ;thereby enabling 1o finely manage the display device 11 and

extend the 15 replacement timing of the display device 11. [0039]The operation of the in-train
display-device mahdgétent systém‘acddtairy e irst Brbodinieit is exphfifed next with reference to
FIG. 7, for algasethatitoring unit 10s counts the elapsed time of image

display on each display device 11 periodically with a
predetermined interval so as to generate elapsed display
time information as the monitoring information (Step S$5210).
[0041] The analyzer 41 acquires and analyzes the

15 monitoring information of all of the display devices 11 so
as to generate analysis information of the driving status
of all of the display devices 11. That is, the analyzer 41
acquires elapsed display time information of all of the
display devices 11 as the monitoring information. The

20 analyzer 41 then determines whether the image display time
of the liquid crystal display (LCD) of the display device
11 has exceeded a specified number of hours set in advance
so as to generate a determination result thereof as the
analysis information (Step S220).

25 [0042] When analysis information indicating that the
elapsed display time of the display device 11 has not
exceeded the specified number of hours set in advance
(within-specified-time information) is generated (NO at
Step S220), the analyzer 41 transmits the analysis

30 information (within-specified-time information) to the
elapsed time counter in the monitoring unit 10s. The
elapsed time counter continues counting of the elapsed time

of the image display on the display device 11 based on the



5 the elapsed time information of image display on the display device 11 is used as the monitoring
information as an example. FIG. 7 is a flowchart for explaining the operation of the in-train display-device
management system. [0040]First, the elapsed time counter in each 10 monitoring unit IOs counts the
elapsed time of image display on each display device 11 periodically with a predetermined interval so as
to generate elapsed display time information as the mdrfitoring information (Step S$210). [0041]The
analyzer 41 acquires and analyzes the 15 monitoring information of all of the display devices 11 so as to

generate analysistRforiation OfthE VARG statts o aIrsrie disPrRy dévicas 14 That i, the analyzer 41
acquires elapsed dispiay toeoinforntatiors of all of tha display devicesntt astthe monitgrdng information.
The 20 analyzer 411ntPer%ect%rr?in&Si W}ple}lrlerp tggiig}ag%g gis[ﬁéayi ggmoer% tpeolriguig Ocr;&sltgl display (LCD) of
the display device 11 has exceeded a specﬁ’ied number of hours set in advance So as to generate a
determination resglt #rcrenf asthe Anelysié InformtioR(Step SZ20)t 2S[0c42] Wherr apalysis information

indicating thattheglapsed display time, gf the.display devicecdl hashot excegdedtherspecified number of
hours set in advance (within-specified-time information% is generated (NO at ,Steg S220), the analyzer 41

transmits the anal§$i830' hiSmiation (Withfit:spatifistdTime Thfotniation) t6 tHe eidp<afite counter in the
monitoring unit 10sf Thewlapsed tilme edunterccaontinuesccoumitingeof the elapseddime of the image display
on the display devige 11 %8@ tr_llg 16 analysi_s i_nformati_on (wi_thi_n-speci_fi_ed-ti_me i_nformati_on) (Step
S210). The analyzer 41 also transmits the analysis information (within-specified-time information) to the
display controller 429fRé displ3) cortrofelras citises #5medBage ndicatingthatthe elapsed display
time of the displayi devieetlihhas mnot exceeded @predetepnmed-aumber of houss sget y;advance to be
mspbyedOnthe:%%%gggse%n%%%ngggéeded the specified number of hours set in
advance (outside-specified-time information) is generated
(YES at Step S220), the analyzer 41 transmits the analysis
information (outside-specified-time information) to the
15 display controller 42. The display controller 42 causes a
message indicating that the elapsed display time of the
display device 11 has exceeded the predetermined number of
hours set in advance to be displayed on the status display
panel 19 (alarm display) (Step S230). Also in this case,
20 the elapsed time counter continues counting of the elapsed
time of the image display on the display device 11.
[0044] The in-train display-device management system
according to the first embodiment can display the driving
status of all display devices (an elapsed time of the image
25 display on the display devices 11) arranged in the first to
third cars Tl to T3 on the status display panel 19, and
collectively manage the driving status. For example, the
predetermined number of hours can be the number of hours
less than a standard lifetime of the display device 11 by
30 dozens of hours. By setting such number of hours, for
example, even if the luminance status of the display device

11 at the time of displaying an image is normal, it can be

known in advance that an end of the operating life is



[0043]On the other hand, when analysis information 10 indicating that the elapsed display time of the
display device 11 has exceeded the specified number of hours set in advance (outside-specified-time
information) is generated (YES at Step S220), the analyzer 41 transmits the analysis information
(outside-specified-time information) to the 15 display controller 42. The display controller 42 causes a
message indicating that the elapsed display time of théaisplay device 11 has exceeded the
predetermined number of hours set in advance to be displayed on the status d.isplaﬁ anel 19 (alarm

display) (Step S230VPASS IhitHis cage, 36%he etdlsed fime-E5ufter omtinted totintihg Githe elapsed
time of the image display parthe displaywdeviee A4 {0R44]Thedpetrainidigplayfdevice thanagement system

according to the fir, tergbodi(gnent caqgiSé)I%)é the grivi statuc%of all d}ios Iagge(yicesl@n elapsed time of
the image 25 dispijasllysgn e d?svp]lgﬁ devices 11) arrgﬁée in the irst to tﬁoﬁd cars Tito T3 on the status
display panel 19, 8rd teHEctiVelymarage tke erivirig Statds. IForeramplel the predefdmined number of

hours can be the number of hoyrs lessthana standayddifetime efthedisplay-devige 1dihy. 30 dozens of

hours. By setting such nunmnbienr of hours, for example, even if the luminance status of the display device

11 at the time of didplBying an fnBga’ts HOPMET it can be known in advance that an end of the operating
life is 17 approachingi and replacement ohthesdispleyy déviceel Hcap beyprepated in advance before the

operating life of the displaydevice 11 epds, Furthen the numberof display;devices whosereplacement

timing is approaching can be 5 ascertained, which can be used as information at the time of planning
maintenance. [0045]THe dfi\ing StaRRDfthBSiSplay d&iice 4158 Hdnitoretthased 8ntétdeen luminance
of the displaydevicgskh ot the elapsegstimeohacteendisplayie estimaterthenk;epergtinglife as the
monitoring informartéori; Q:Oe"rva%\é?’ tq% {%%Iaggrrp%nt tisrgipgn%%n e set not to de%rr%q% ser\gcgs for the
passengers by compp?eﬁenswe y aeterm ning the Juminance and t egéiapseé ime of the 8lsplay.

the passengers by comprehensively determining the luminance

and the elapsed time of the display.
[0046] To determine the operating life of the display
15 device 11 more accurately, the monitoring information can
include the status of the display device such as
surrounding environment, for example, train information
held by a vehicle information device (information such as
temperature, humidity, and vibration in the vehicle, and
20 power supply variation), thereby enabling more fine
management of the operating life of the display device 11.
For example, because the elapsed display time (lighting
time) until the luminance of the display device 11 reaches
the half-value becomes shorter (the operating life becomes
25 shorter) as the ambient temperature decreases, the display
device 11 can be managed more accurately by taking
temperature into consideration.
[0047] Further, the in-train display-device management
system can wirelessly transmit the information of the
30 driving status of the display device 11 to a central
distribution center on the ground that manages devices in
the entire train, and the central distribution center can

collectively manage the driving status of the display



[0046]To determine the operating life of the display 15 device 11 more accurately, the monitoring
information can include the status of the display device such as surrounding environment, for example,
train information held by a vehicle information device (information such as temperature, humidity, and
vibration in the vehicle, and 20 power supply variation), thereby enabling more fine management of the
operating life of the display device 11. For example, bechuse the elapsed display time (lighting time) until
the luminance of the display device 11 reaches the half-value becomes shorter (the operating life
becomes 25 shortef)'as fe ambiBnttemperditie a8credid’s, Hé drsplay davicer £1 t4ithe managed more
accurately by taking temperatoire intergonsiderations [QR4A|Eusther ptheaigetraintdisplayetdevice

management system,can WirelgssI¥ transmit the ianrmation of tpe 30 d&i\iing status of the display device
. a,.display—dev c% manag%F?F device at collective ¥ .
11 to a central disfribution cénter on the ground that manages devices in the entire train, and the central

distribution centertdiresifectivelyisnatje trvdrving status 6hthecdisplay! 181déviéés119n all formations

that travel on all railway lines drokexample MG .8 depicts, atganagement screen of adisplay-device
management device that collectively manages the disEIa, devices 11 in the central distribution 5 center.

On the screen, thé GFivitg Statls bf e BRp& d8Vick FL Per foimatfor 5FHafhs™Cart b ViBWet at a
glance, and if oneasfdhédisplaydevices mieadh foreatiors is abnernal, &bnosmadity isdisplayed on a

display-device statys,unit in the formation. \When itis.checked in which; 10 vehicle and.where in the

vehicle the abnormal display device 11 is, a screen having the same content as that of the status display
panel 19 in the in-fraft disptay-devite-Rranayerientdevicd10a For exampie ke display’8éféen in FIG. 5) is
displayed by clickingranr iconnda detaited 45 informationiunit {o048\Withahisscenfiguration, the driving
status of device 11 is, a screen having the same content as that of
the status display panel 19 in the in-train display-device
management device 1l0a (for example, a display screen in FIG.
5) is displayed by clicking an icon in a detailed
15 information unit.
[0048] With this configuration, the driving status of
all of the display devices 11 installed in train wvehicles
can be collectively managed on a real-time basis in the
central distribution center, and replacement of the display
20 device 11 can be prepared before the operating life of the
display device 11 ends, for the display devices 11 in all
formations. Further, the number of the display devices 11
whose replacement timing is approaching can be ascertained
for the display devices 11 in all formations, thereby
25 facilitating planning of maintenance of the entire display
devices 11. For example, when six display devices 11 are
used in one vehicle, and there are 150 formations of trains
constituted by ten vehicles, which are the first to tenth
cars, on all railway lines, the number of the entire
30 display devices 11 becomes 6%X10X150=9,000. By collectively
managing such a large number of display devices as
described above, for example, even if one display device 11

is suddenly malfunctioned while the vehicles are moving,



all of the display devices 11 installed in train vehicles can be collectively managed on a real-time basis in
the central distribution center, and replacement of the display 20 device 11 can be prepared before the
operating life of the display device 11 ends, for the display devices 11 in all formations. Further, the
number of the display devices 11 whose replacement timing is approaching can be ascertained for the
display devices 11 in all formations, thereby 25 facilitatlfig planning of maintenance of the entire display
devices 11. For example, when six display devices 11 are used in one vehicle, and there are 150

formations of trairsSSoTtiteehby fer? GEHILRES Wit e tRa TrSPetehtir 2arS orr 4 t4fay lines, the
number of the entire 3Qdisplay devicesol 2 hecomes 6X10X 150=%006.uBy colleetively spangging such a
large number of d@g\lfa&y de\fife% as d%%crIin%eld g?(s)vg[afor xamc%Ie even if one d{s&laykgevice 11is

le t i

e Yy a play Y/ vell 1Nng
suddenly malfunctioned whi e vehicles are moving, 19 dlegra ation of services for the passengers

can be avoided as-muetira® possible byTeplating thé nidiunctioned dispRly ¢eWEg 1By a normal display

device 11 in avehigleiging in perigdicinspestions e adgd 4apd,-as ghramergeneye 5 measure. In this
case, more speed response becomes possible b¥ transmittin%information of the management screen of

the display-device managemént dévils thaicdlfkctiVéR Mahages the diSpiEy HATEEE 11 from the central
distribution centersorzemobile telnmingl (richileldd ptones P& the dike) beld-bya vehicle inspector in

the rail yard, so that the vehicls inspeetor.can diregtly ascertain where {he ppymal display device 11 is.

[0049] Second embodiment. A second embodiment is another example of the 15 monitoring information
described above, aR8tha setbhtémBbdifieRtaXsainan exampie ihSiHiEAthe MBRAitdfing unit I0s uses
temperatureiat the-tigye=0f displaying iea image ondespestive censtituent depicesdn the display device 11
“Orexanuﬂe’"qu@$¥xsgggg¥ﬂ%%(%%gg’@ggegg EE‘% inspector can directly
ascertain where the normal display device 11 is.
[0049] Second embodiment.
A second embodiment is another example of the
15 monitoring information described above, and the second
embodiment explains an example in which the monitoring unit
10s uses temperature at the time of displaying an image on
respective constituent devices in the display device 11
(for example, liquid crystal display (LCD), power source,
20 substrate, inverter or the like) as the monitoring
information. Because the basic configuration and
operations of the in-train display-device management system
according to the second embodiment are identical to those
in the first embodiment, detailed explanations thereof will
25 be omitted as these can be referred to the explanations of
the first embodiment.
[0050] The monitoring unit 10s detects the driving
status of the respective display devices 11 to generate
monitoring information for each of the display devices 11.
30 In the second embodiment, for example, the monitoring unit
10s includes a temperature sensor that monitors temperature
at the time of displaying an image on the respective

constituent devices in the display device 11 to generate



20 substrate, inverter or the like) as the monitoring information. Because the basic configuration and
operations of the in-train display-device management system according to the second embodiment are
identical to those in the first embodiment, detailed explanations thereof will 25 be omitted as these can be
referred to the explanations of the first embodiment. [0050]The monitoring unit IOs detects the driving
status of the respective display devices 11 to generatezﬁ%onitoring information for each of the display
devices 11. 30 In the second embodiment, for example, the monitoring unit IOs includes a temperature
sensor that monitSrStBRTFeratfre At e Yt displading an ihage sh tH ReSiiEctivR constituent devices
in the display devigerililt ta-geperatet 20 temperatuie dnfofmation=as the monitaringrintartaation. The

monitoring unit IOg ei%(élggegifor teg(i;;lrrgirr{leLElDte[.)nlperatuEfre sensor 51p fsoernaSnOIfC ), 51,2 temperature sensor

52p for a power source 52, a}?emperature sensor 5§p SIrn esru strate 5 53, and a'temperature sensor 54p
for an inverter 54, ReMieh dfetheTconstitvertdiices i thesaisphiy devicéorl.§005PHIGE s an

explanatory diagram,of an example of amakargement position-otthe;tepperaturessensare and depicts an
arrangement of the resgective constituent 10 devices and the temsperature sensors, when the inside of the
display device 11 7 Giewsd froht 5 batKSide Df the Higplay Hevice 113 Fhet8hiperature sensor is
arranged to measuf®the tempéraiure onthe surtackoftherrespeetive constituent devices infthe display
device 11, for exag;plgrlgg%éggw E@o@'ﬁ-i%ﬂno@et}% tggrﬁggkpgga%essg@gf ,51<pnf(9r the LCD 51, the

temperature sensor 52p for the power source 52, the temperature sensor 53p for the substrate 53, and
the temperature seRBAr52p 16r tHe MVEFREBY &t SHGWRSRBWeVer theBAfperatidte sensor needs to be
provided 20 i at least.ope constitientidemied.ature sensors, when the inside of the

display device 11 is viewed from a back side of the display
device 11. The temperature sensor 1s arranged to measure
the temperature on the surface of the respective
constituent devices in the display device 11, for example,

15 as shown in FIG. 9. 1In FIG. 9, the temperature sensor 5lp
for the LCD 51, the temperature sensor 52p for the power
source 52, the temperature sensor 53p for the substrate 53,
and the temperature sensor 54p for the inverter 54 are
shown; however, the temperature sensor needs to be provided

20 in at least one constituent device.
[0052] As shown in FIG. 5, the temperature status of the
LCD 51 of the display device 11 is collectively displayed
on the status display panel 19 as the driving status of the
display device 11 based on the monitoring information of

25 the temperature of the respective constituent devices, and
such a display mode is used such that when the driving
status of the display device 11 is normal, corresponding
one of the status display unit 50 is turned off, when the
driving status of the display device 11 is abnormal,

30 corresponding one of the status display unit 50 is
illuminated (alarm display), and when the driving status of
the display device 11 is in a predetermined warning

condition, corresponding one of the status display unit 50



[0052]As shown in FIG. 5, the temperature status of the LCD 51 of the display device 11 is collectively
displayed on the status display panel 19 as the driving status of the display device 11 based on the
monitoring information of 25 the temperature of the respective constituent devices, and such a display
mode is used such that when the driving status of the display device 11 is normal, corresponding one of
the status display unit 50 is turned off, when the drivin&%tatus of the display device 11 is abnormal, 30
corresponding one of the status display unit 50 is illuminated (alarm display), and when the driving status
of the display device Tt % itd prédéterimined warning condition, corresponding one of the status display
unit 50 21 blinks (edanm displayh [0053}AN operatiamef the-in-train displayageviee imanagement system

according to the s%gggd eenrlre1b(gd|ment IS exglz%!gggnnggxg (\)Nltcr}lreefeéec%%edtoeﬁk% 410 fr(l)r a.case that 5 the

temperature information at the tir est')?lais% aying an image on the liquid crystami{?spTaylfLCD) 51 is used
as the monitoring #ifBAmatied, asah éxample G Ierist® flewehattfor Explainipgthetdseration of the

in-train display-device mansgemetsystemrA9[0034]Eirst e tempesature sensel Sl psfor the LCD 51 in
the respective monitoring units I0s measures the temperature of the liquid c_r%/;tal display #LCD) 51 at the

time of displaying SiiATage o the e gpacive dihldy deviced 11 behddically witlt 8 prédetéitined
interval so as 15 togeneratertempérature informatior asskennonitorifg infothationyStep S310).
[0055]Next, the arfailga%rhg}_@gggyegmng%eﬁﬁ_lge Cg@g@igc&q%irggrrgggorlllpj@laqr}he display devices
11 so as to generate analysis information of the driving status
display—-device management system.
10 [0054] First, the temperature sensor 5lp for the LCD 51
in the respective monitoring units 10s measures the
temperature of the liquid crystal display (LCD) 51 at the
time of displaying an image on the respective display
devices 11 periodically with a predetermined interval so as
15 to generate temperature information as the monitoring
information (Step S310).
[0055] Next, the analyzer 41 acquires and analyzes the
monitoring information of all of the display devices 11 so
as to generate analysis information of the driving status
20 of all of the display devices 11. That is, the analyzer 41
acquires temperature information of all of the display
devices 11 as the monitoring information. The analyzer 41
then determines whether the temperature of the liquid
crystal display (LCD) 51 of the display device 11 has
25 increased to a level higher than the predetermined value
for maintaining the image display quality based on the
acquired temperature information, and generates a
determination result thereof as the analysis information
(Step S320).
30 [0056] When analysis information indicating that the
temperature of the liquid crystal display (LCD) 51 of the
display device 11 has not increased to the level higher

than the predetermined value for maintaining the image



20 of all of the display devices 11. That is, the analyzer 41 acquires temperature information of all of the
display devices 11 as the monitoring information. The analyzer 41 then determines whether the
temperature of the liquid crystal display (LCD) 51 of the display device 11 has 25 increased to a level
higher than the predetermined value for maintaining the image display quality based on the acquired
temperature information, and generates a determinatiotfresult thereof as the analysis information (Step
S320). 30[0056]When analysis information indicating that the temperature of the liquid crystal display
(LCD) 51 of the diSpRy devid A1 ids NOPTtdeased s the Yevel highérthahtht prédetermined value for
maintaining the image= 22-displayoquality{aprmab tomperatuee ifgernatian) isrgenerated {NO at Step

S320), the analyzer 41 transmit%the agal(}/sis inform ti(%n norm%l temperature igfom}atjcon) to the
ang S1sS 1nrormatioen (normga [S] erature '1nrormgation .LO
temperature sensor 515 in the monitoring um% 10s. The 5 temperature sensor 51p continues

measurement of tERPEF&IUPE T tHE FHigBRieRstalldspryt(LE D51 brisedort the andlysis iHférmation

(normal temperatureripformation) {Step S30). Theanalyzendl alsa-transmits theanalysis Haformation
(normal temperature information) to the displag 10 controller 42. The dizé)lay controller 42 causes a

message indicating‘that the tEMperattve of thé GREptaY débicd) 11 (theijuid Sytaf display (LCD) 51) is
normal to be displayed wonitheistatusdisplay paneinid basedear theranalysig imdorimation $hermal

temperature inforraatign). 15[0057]10Qn the other hand, when analysis information jndicating that the
temperature of the liquid crystal display (LCD) 51 of the displa¥ device 11 has’increased to a level higher

than the predetermitietF FalueYor Maihtaning iReSHTAgE i guakit emperatife fHcrehss
20information) (YESrat:Stepes320), theanalyzas 4l trapsmitsitheranalysisustasmatians@amperature
incregse informatigrq)itl% ghce g”SP{ agev'&(lzee 11 as cur %nrt-eva})ILIle 1%i'us me t-instété(\:]ti%ré information of the
backlight so as to instruct tﬁe%lls%%/ay dtewce 116 Justa curren% value of the

(the liquid crystal display (LCD) 51) is normal to be

displayed on the status display panel 19 based on the

analysis information (normal temperature information).

15 [0057] On the other hand, when analysis information
indicating that the temperature of the ligquid crystal
display (LCD) 51 of the display device 11 has increased to
a level higher than the predetermined value for maintaining
the image display quality (temperature increase

20 information) (YES at Step S320), the analyzer 41 transmits
the analysis information (temperature increase information)
to the display device 11 as current-value adjustment-
instruction information of the backlight so as to instruct
the display device 11 to adjust a current value of the

25 backlight of the liquid crystal display (LCD) 51 (Step
S330). The display device 11 adjusts the current value of
the backlight of the liquid crystal display (LCD) 51 based
on the analysis information (temperature increase
information).

30 [0058] Further, the analyzer 41 generates analysis
information indicating that the temperature is abnormal
(abnormal temperature information) as the analysis

information and transmits the analysis information to the



25 backlight of the liquid crystal display (LCD) 51 (Step S330). The display device 11 adjusts the current
value of the backlight of the liquid crystal display (LCD) 51 based on the analysis information
(temperature increase information). 30[0058]Further, the analyzer 41 generates analysis information
indicating that the temperature is abnormal (abnormal temperature information) as the analysis
information and transmits the analysis information to the 23 display controller 42. The display controller
42 causes a message indicating that the temperature of the display device 11 is abnormal to be displayed

on the status dispfay*pariel £°Ba5Ed Uit the’analysi’ infoiiatior Hbidtnd Stémperatité ifformation)
(alarm display) (Steps5348). i [(d59]Acearding to the abevpedrecesses thetna-trainisplay-device
management system according to the second embadiment.can display the driving status (the temperature
et of the a0 Syt chaplby, (LEISY A of A 5F 10 Sh8 Teamiay Hoos 71 Ao e P H% irst o ghrd
cars Ti to T3 on thestatud didptappanel 19 amhediiettive fraragjelthe davingStats. In this state, if the

temperature sensecisjeroyided in;a constituent device ether thandhe ligsid grystaldisplay (LCD) 51 (for
example, 15 the inverter 53) in the displag device 11 and the temperature acguired by the temperature

sensor is used as tRe MonitoriAg HtbrmMAton CabAsrmaty ofthe dishias device 115 18¢dgnized in detail
and in advance, whictp leadsitovan éimpeovermentof senfices forthediassenger$.26{0060{in the above

descriptions, a case thatthe.ip- train display-device management device 10a is ncorporated in the

leading vehicle has been explained; however, in the gresent Invention, the in-train display-device

management deviee205 d6és Mot nebdttché Mcorporatédnin e (éadihgt) ©of all of

10 the display devices 11 arranged in the first to third cars
Tl to T3 on the status display panel 19 and collectively
manage the driving status. In this state, if the
temperature sensor is provided in a constituent device
other than the liquid crystal display (LCD) 51 (for example,

15 the inverter 53) in the display device 11 and the
temperature acquired by the temperature sensor is used as
the monitoring information, abnormality of the display
device 11 is recognized in detail and in advance, which
leads to an improvement of services for the passengers.

20 [0060] In the above descriptions, a case that the in-
train display-device management device 10a is incorporated
in the leading vehicle has been explained; however, in the
present invention, the in-train display-device management
device 10a does not need to be incorporated in the leading

25 vehicle. For example, the in-train display-device
management device 10a can be incorporated in a conductor
seat in the last vehicle. The in-train display-device
management device 10a may not be a device that manages only
the display devices in the vehicle, and can be incorporated

30 in a monitoring device (a train information device) that
monitors respective devices in the train.

[0061] A configuration in which the in-train display-

device management device 10a includes the analyzer 41, the



25 vehicle. For example, the in-train display-device management device 10a can be incorporated in a
conductor seat in the last vehicle. The in-train display-device management device 10a may not be a
device that manages only the display devices in the vehicle, and can be incorporated 30 in a monitoring
device (a train information device) that monitors respective devices in the train. [0061]A configuration in
which the in-train display- device management device 18a includes the analyzer 41, the 24 display
controller 42, the storage unit 18, and the status display panel 19 has been explained above. However,

the present inventiorP I8'Adt ITAREA 26 thé confighfatici: ForExathple, B8 sHoWn M EIGT118n analyzer
100a for the Sfirstcasdizgn paadyzer 1 Q0bsfasdbe secondicardl 2ane an anatyzerr10@afor the third car

T3 are arranged r%%%c%tévglgmf gggri] ggh&csl_e Igostth&fr%mgtign t0£ trt1 é'amgl ) 4&4999%].'“ t igrcase, the

in-train display-device 10 management device 10a an the analyzer 100a are connected by a
transmission path SRR theSasdlgyersi 1062 51088, akd 1808 areconrttied pespéctively via a

transmission path 402 Boththe digital transrpission path apd theanaleg transmission path can be used
as the transmission paths 101 15and 102.40063]As described above, according to the in-train

display-device manAgeent’syfstemn 6f the"secbnd embodiment, bécause the Status of a plurality of
display devices arrasged in vehicleésiobadrainare cotlestivelyaisplayedon of the

analyzer 41.
[0062] In this case, the in-train display-device
10 management device 10a and the analyzer 100a are connected
by a transmission path 101, and the analyzers 100a, 100b,
and 100c are connected respectively via a transmission path
102. Both the digital transmission path and the analog
transmission path can be used as the transmission paths 101
15 and 102.
[0063] As described above, according to the in-train
display-device management system of the second embodiment,
because the status of a plurality of display devices
arranged in vehicles of a train are collectively displayed
20 on one screen, the status of the display devices can be
easily and collectively ascertained and managed, and
therefore maintenance of the display devices arranged in
the vehicle can be easily managed.
[0064] Because status management of a plurality of
25 display devices can be easily and collectively ascertained
and managed even during train operations, maintenance can
be prepared during an operation of a train, and when there
is a display device that requires maintenance, the
maintenance thereof can be promptly started after

30 completion of the operation of the train.

INDUSTRIAL APPLICABILITY

[0065] As described above, the in-train display-device



20 on one screen, the status of the display devices can be easily and collectively ascertained and
managed, and therefore maintenance of the display devices arranged in the vehicle can be easily
managed. [0064]Because status management of a plurality of 25 display devices can be easily and
collectively ascertained and managed even during train operations, maintenance can be prepared during
an operation of a train, and when there is a display device that requires maintenance, the maintenance
thereof can be promptly started after 30 completion of the operation of the train. INDUSTRIAL
APPLICABILITY [0085[58"685cried aBode “tHe it ffairdisPrayRa&vicet 25 highagemeht system
according to the presentlinventien is usetuh ferostatus: managementand craimtenaneceemanagement of
display devices WQ,E:E@81%|§Jr%|iet¥1°£edsis%lﬁgrgeé’ic su%el%ranggdcm Ye iC|eéé)\];§.cté%inar266 CLAIMS 1. An
in-train display-device management system cor‘ﬁprlsing a in-tram-dﬁl}spﬁgy management device that is
incorporated in a fafresrRstitdtedVisy ajdlarality of Stvehigles and is connected to a plurality of display
devices arranged in each vehicle of the train by a transmission path, and displays whether a driving status
of the display devices is normal on one screen per predetermined unit to collectively manage the driving
status of the display 10devices. 2. The in-train display-device management system according to claim 1,
comprising: a monitoring unit that detects a driving status of the



15 display devices to generate monitoring information; an analyzer that acquires the monitoring
information of the display devices and analyzes the driving status of the display devices to generate
analysis information of the driving status of the display devices; 20a storage unit that stores the
monitoring information and the analysis information; a status display panel that collectively displays
the driving status of the display devices based on the &tfalysis information; and 25a display controller that
controls display on the status display panel. 3. The in-train display-device management system according
to claim 2, wherein the status display panel 30 collegﬁv%gf‘%isplays the driving status of the display
devices in a vehicle. unitas the-predeterminedaunitie4i thennateaircisplaydeviee management system 27

according to cIaimC%mwp%eliQ thenstatustc%igglrgy pan(tall collecg\égl m%ﬁ@laé@\;% drM@Q status of the display

devices in a formation unit asthe p.réaétermlr)eg uni a5y5ml' e in-train dlsplay-(iewce management system
according to claimt2cwhefsinthe display contivliepeabses wpredetérmihetralaim ofbe displayed on the

status displayspanel hased on:the analysis-iaformation. 21,6, Fhe in-raiskdisplayrdevicemanagement
system according to claim 2, wherein _ _ L
arranged 1in each vehicle of the train by a transmission
path, and displays whether a driving status of the display
devices is normal on one screen per predetermined unit to

collectively manage the driving status of the display

10 devices.

2. The in-train display-device management system
according to claim 1, comprising:

a monitoring unit that detects a driving status of the

15 display devices to generate monitoring information;

an analyzer that acquires the monitoring information
of the display devices and analyzes the driving status of
the display devices to generate analysis information of the
driving status of the display devices;

20 a storage unit that stores the monitoring information
and the analysis information;

a status display panel that collectively displays the
driving status of the display devices based on the analysis
information; and

25 a display controller that controls display on the
status display panel.

3. The in-train display-device management system
according to claim 2, wherein the status display panel
30 collectively displays the driving status of the display

devices in a vehicle unit as the predetermined unit.

4., The in-train display-device management system



the monitoring information is luminance information at a time of displaying an image on the display
devices, and the analyzer analyzes the driving status of the 15 display devices based on the luminance
information. 7. The in-train display-device management system according to claim 6, wherein when
luminance at a time of displaying an image on the display devices is in a range 20 between a mean value
of luminance of entirety of the display devices collectivély managed and a half-value of standard
luminance set in advance at a time of displaying an image, the display controller causes the
predetermined alatftt Bérb‘?sﬁlayééi%ﬁﬁh%'st‘é%ﬁstS%I%Fﬁaﬁéﬁ%s g THRIMYr A Gisplay-device
management systenl aeeardirg {0 claipm 6,ywhereinda lminanseatalise at attiraedfdisplaying an image
respectively on th«.(aj ed\ifsl%lgg dler\llicaesf%olleacgivgrl}/ rlprgal&aggsci i§hceom%%r \évitIQiz%1 lefﬁva{lée of 30 standard
luminance set in advance at a time offgllspfaylng an image, and the gispfay controller causes the
predetermined alarm to be displayed on the status display panel, for a display device in which the
luminance vaklie at 28 a timee of displaying apimage onithe display-deviees issless than the half-value of
the standard luminance. . 9. The in-train display-device management system 5 according to claim 2,
wherein  the monitafing iformation s elapded dispiay time ntBrmaticn ivdidating arcdiapged time of
image display on thecdisptayedenices, andrm tthéandhzer analyzes thesdkviagustatisseflthe 10 display

devices based on the elapsed display fime,infarmation.,, 10, The;ip-frain display-device management

system according to claim 9, wherein when the elapsed time exceeds 15 a predetermined number of
hours set in advance, the display controller causes the predetermined alarm to be displayed on the status
display panelo  dl. Thenin-train-displaysdeyicemanagemend system 20 ageareing to claim 2, wherein

according to claim 2, wherein
the monitoring information is luminance information at
a time of displaying an image on the display devices, and
the analyzer analyzes the driving status of the

15 display devices based on the luminance information.

7. The in-train display-device management system
according to claim 6, wherein when luminance at a time of
displaying an image on the display devices is in a range

20 between a mean value of luminance of entirety of the
display devices collectively managed and a half-value of
standard luminance set in advance at a time of displaying
an image, the display controller causes the predetermined
alarm to be displayed on the status display panel.

25
8. The in-train display-device management system
according to claim 6, wherein a luminance value at a time
of displaying an image respectively on the display devices
collectively managed is compared with a half-value of

30 standard luminance set in advance at a time of displaying
an image, and the display controller causes the
predetermined alarm to be displayed on the status display

panel, for a display device in which the luminance value at



the monitoring information is temperature information in a casing in the display devices, and the
analyzer analyzes the driving status of the display devices based on the temperature information. 25 12.
An in-train display-device management method, which is a management method of a plurality of display
devices arranged in vehicles of a train, the method comprising: a monitoring step of detecting a driving
status of the 30 display devices and generating monitofifg information; an analyzing step of acquiring
the monitoring information of the display devices and analyzing the driving status of the display devices to
generate analysis®28 ifformation s the diiiAg stattsofthe display Hevides Ghid S 14 driving-status
display step of collectivethdisptaying dhe dviving: status 0f the display devices=orzene 5 display panel
based on the analysis information. 13. The in-train display-device management method according to
claim 12, wherein at the driving-status display step, the driving status of the display devices is 10
displayed collectively in dvehi¢leturit n14.1FRe d-tres HisplaytrVfee rfarfgEment method according to

claim 12, whetein at the griving-statug displaystep.sthe driving status of the display devices is 15
displayed collectively in a formation unjt. 15. The in-train di,sgla -device management method according

to claim 12, wherein the M&nitSHing HfoRAation 7 ithinahcetinforfiatioh gt SPtay time
information indicating an elapsed time of image display on

the display devices, and
the analyzer analyzes the driving status of the
10 display devices based on the elapsed display time

information.

10. The in-train display-device management system

according to claim 9, wherein when the elapsed time exceeds
15 a predetermined number of hours set in advance, the display

controller causes the predetermined alarm to be displayed

on the status display panel.

11. The in-train display-device management system
20 according to claim 2, wherein
the monitoring information is temperature information
in a casing in the display devices, and
the analyzer analyzes the driving status of the
display devices based on the temperature information.
25
12. An in-train display-device management method, which is
a management method of a plurality of display devices
arranged in vehicles of a train, the method comprising:
a monitoring step of detecting a driving status of the
30 display devices and generating monitoring information;
an analyzing step of acquiring the monitoring
information of the display devices and analyzing the

driving status of the display devices to generate analysis



20 a time of displaying an image on the display devices, and at the analyzing step, the driving status
of the display devices is analyzed based on the luminance information. 25 16. The in-train display-device
management method according to claim 12, wherein the monitoring information is elapsed display
time information indicating an elapsed time of image display on the display devices, and 30at the
analyzing step, the driving status of the display devices fs analyzed based on the elapsed display time
information. 30 17. The in-train display-device management method according to claim 12, wherein

the monitoring infd’rﬂ‘?&t?é*i?%lfé?nﬁ§a1i fe fifdrmatior i 5tasiy i the’d’playY dEFieeseand 5at the
analyzing step, thewtiving status of the display devices is analyzed based on the temperature
information. a driving-status display step of collectively
displaying the driving status of the display devices on one

5 display panel based on the analysis information.

13. The in-train display-device management method
according to claim 12, wherein at the driving-status
display step, the driving status of the display devices is

10 displayed collectively in a vehicle unit.

14. The in-train display-device management method
according to claim 12, wherein at the driving-status
display step, the driving status of the display devices is

15 displayed collectively in a formation unit.

15. The in-train display-device management method
according to claim 12, wherein
the monitoring information is luminance information at
20 a time of displaying an image on the display devices, and
at the analyzing step, the driving status of the
display devices is analyzed based on the luminance

information.

25 16. The in-train display-device management method
according to claim 12, wherein
the monitoring information is elapsed display time
information indicating an elapsed time of image display on
the display devices, and
30 at the analyzing step, the driving status of the
display devices is analyzed based on the elapsed display

time information.



30

17. The in-train display-device management method
according to claim 12, wherein

the monitoring information is temperature information
in a casing in the display devices, and

at the analyzing step, the driving status of the
display devices 1is analyzed based on the temperature

information.





