DESCRI PTI ON | N- TRAI N DI SPLAY- DEVI CE MANAGEMENT SYSTEM AND | N- TRAI' N

DI SPLAY- DEVI CE MANAGEMENT METHOD TECHNI CAL FI ELD [ 0001] The present
invention relates to an in-train display-device managenent system and an
in-train display- device managenent nethod, and nore particularly to an in-
10 train display-device managenent system and an in-train display-device
managenent nethod for collectively managi ng nmai ntenance of a plurality of
di spl ay devices arranged in a train, 15 BACKGROUND ART

[0002] Conventional Iy, in a railroad¥$aRFETH Y pl ay devices using a |iquid
crystal display are arranged in each vehicle of the train as a display unit
of an in-vehicle information systemto inform guidance such as travel 20
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mai nt ai ned constant to rella%ﬁg i'nform the gui ce such as travel
i nformaki on and advertisenents to the 25 passengers. Meanwhile, a liquid
crystal digFI%¥ of the
ECHNICAL 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.



di spl ay device has an operating life, and its | um nance decreases accordi ng
to the tinme of operation. When the | um nance of the liquid crystal display
decreases, a screen display becones dark to degrade display quality and
image 30 visibility becomes poor. Further, because the decrease in

l um nance of liquid crystal displays is mot uniformand is individually
different, maintenance needs to be perforned for each display device,
[0004]Cbnvent|onally, t herefore, a mai ntenance worker goes around a train
to confirm di&s4y br |Cg>|ﬁlt‘4¢él§slo(ﬂlal}ﬁmaﬁélé)feéprélrsgl gy lgéeneaseomerisgrone,

and determ °%iaar&5§ﬁ%f3%%§% 5&33%%%%%Rpgl§#§%ya§a Bk%%ggznt for each of

5 the displ Vi Cces, cunen p nese t ent
Appl i cati on (laindreper )Nof 2064149254y ibeSChOBURE ORel, NYENTHENeTOiRREBLEM TO
BE SOLVED BY THE INVENTICN 0006] However, because such di_spl ay geV|ces are
arranged i n 9558 tYa OfafiGd DhGREEF S0 ﬁu&P36Fa§eBiéF€@§n§réogsgac %6ne

formati ofn ofc s @iR$1alhekefiete. it is a considerably time-consumng work to
manage the necessity of 15 maintenance of display devices one by one, and

mai nt enance WoORdr alrgng Fokeaeptwor k lerdnepo0bZLFhe ﬁpéééﬁﬁtllrmeﬁﬁﬂdn has

been achleved %QN%0I5§ hgoaggve probl ens, and an object of the present
i nvention i $F0 provide "an in-train display-device managenent system

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,

30



20 and an in-train display-device managenent nethod capable of easily
managi ng mai ntenance of a plurality of display devices arranged in
vehi cl es. MEANS FOR SOLVI NG PROBLEM 25 [0008] To sol ve the problens as
above-nentioned and to achieve the object, an in train display-device
managenent systemincorporated in a trai m constituted by a plurality of
vehi cl es and connected to a plurality of display devices arranged in each
vehicle of the train by a transm ssion path according to the present

i nvention, tare im-traim displaay-denicee MrERageETt syyEsteamicomppiosiatgd

includes: a.. nonitoring unit. that detects a driving status of the display
devi ces to géher a‘ireajrpo%ﬁnogﬁ%éﬁieﬁjf g)rym?t ipcs)Lrlf*,ra i An &ty 78 Hcﬁfgts g8erates, as
anal ysi s i nfayrnmidtanl afo theldidaviing stratluspafayt bevi@ed splrangdeviiees, as a
result of determ nation whether the display devices maintain imge display
qual ity bas&R%Dh tHe Fhiaforingg Grafsr wit Port TeM STRE Sdiogip Paf hdericessting
i of Hat Fon: . SCatts 0 pley RaRS! /L RaC 18 COrT ot vBl Y dl Slaye ¢ he
driving st atmasagientelne diysyileay cdewirdes ngerineéhidelse animbnbasedngnunheé
analysis 1 nfoLmRi Qe+ aNd 3,950 SR0L" Q! ¢he! AL 990t 1Rl 5 JiSRiay on the
generate monitoring information; an analyzer that generates,
as analysis information of the driving status of the
10 display devices, as a result of determination whether the
display devices maintain image display quality based on the
monitoring information of the display devices; a storage
unit that stores the monitoring information and the
analysis information; a status display panel that
15 collectively displays the driving status of the display
devices per vehicle unit based on the analysis information;
and a display controller that controls display on the
status display panel, and displays a predetermined alarm
indicating that an end of operating life is approaching on
20 the status display panel, as the driving status of the
display devices, based on the analysis information of the
display devices before the end of operating life, wherein
the monitoring information is luminance information at a
time of displaying an image on the display devices, and the
25 analyzer analyzes the driving status of the display devices
based on the luminance information, and when luminance at a
time of displaying an image on the display devices is in a
range between a mean value of luminance of entirety of the
display devices collectively managed and a half-value of
30 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.



status di splay panel, and displays a predeterm ned alarmindicating that an
end of operating life is approaching on 20 the status display panel, as the
driving status of the display devices, based on the analysis information of
the display devices before the end of gperating life, wherein the
monitoring information is lumnance information at a tinme of displaying an
i mge on the display devices, and. the 25 anal yzer analyzes the driving
status of the display devices based on the | um nance infornation, and when
lum nance at a tinme of displaying an i mage on the display devices is in a

range betme%ﬁT%xﬁeg%,gﬁgpgNﬁgpkggknance of entirety of the display devices

col l ectivel y manag val ue of 30 standard |um nance set in
advance at g Q0ofg of dicsplrayingg tantheageessthe dnsphayoeenttallier causes the

predeterm ned alarmto he di splayed on the status display papel. 35 EFFECT
OF THE INVEN?P@MEFG@@QPKC@OPSBﬁSXPGYtﬁé FreBeAY PﬁVéﬁ??oﬁ?Rspﬁtus

managenent @b 1a Rhuklt ¥sebrdbspbay adavhagaqgean BRdSmaohkesbhvel ¥r a
ascertai ned and nanaged, and nmi ntenance of a p(urallty of display devices

arranged i nplelviedliéy of dispabew demibeseasibpomdnagetichbgldisspifagi ng t he

status of t i splay,devi arran int vehi ¢l es (N i.vely on one
screen. 10 g%ﬁgb %é%cﬁ%P%F%ﬁﬁEFmﬁﬁiagﬁngyogiSfiﬁ@?n§ Fggaﬁ%ékﬁﬁaﬁgtory

di agram of ahe dieenbkijgdeatitep atranged. ihr ahe despbtaysdeyicechraragenent
system according to a. first enbodi ment of the present |kinvention.

FIG 2is aﬁneﬁgﬁaﬁSFSPQ-diagran1of the in-train display-devi ce nmanagenent
systemsgecording to the first enbodi ment of the present invention.

BRIEF DESCRIPTION OF DRAWINGS

[0010] FIG. 1 is an explanatory diagram of a

configuration of an in-train display-device management

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

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

FIG. 3 is an explanatory diagram of an example of an

20 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
in-train display-device management device in the in-train

25 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
according to the first embodiment of the present invention.

30 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.



FIG 3 is an explanatory diagramof an exanple of an 20 arrangenent
position of a lum nance sensor in the in-train display-device mnagenent
system according to the first enbodinent of the present invention. FIG 4
is a block diagramof an inner structure of an in-train

di spl ay- devi ce managenent device in the in-train 25 displ ay-device
managenent system accordi ng to the first enbodi nent of the present
invention. FIG 5 is an exanple of a screen of a status display panel in
the in-trai Fi§-spl &y devilewc ﬁégéﬁéh@xpéﬁépéﬁgaé@oP@ﬁﬁ@tﬂ@ntﬁé tihest

enbodi ment QT—&ﬂ%;ﬂf%ﬁ%@hﬁ&?&%@&%%nmaigggbghfasbgt@mfggﬁggﬁﬁhﬁeno the

expl ai ning an operation o he in-train pl'ay-devi ce ‘managerrent system
accordi ng t ditdse fembeidiewbadofenheobrekenpr esertitiiomention_ FIG 7 is a

flowhart for e ining an operation of the in-train display-device
managenent systéﬁhgécgranG t%X?WQ Fngt 2eRBBEPRBAT o Fcfﬁgnp%gsént

invention. bliGp18yislednceXalBhgecRbn? BBRAAGEMBBECSALAENtBI tReSfirst
di spl ay-devi ce managenent device according to the first enbodi ment of the

present i nveAPrgaTERAt ofolthecpireeryptnanagasiansphay devileesivela central
di stributiop, ﬁﬁgbérdls pla gkgacgslinag Eé8k§gﬁt8£¥tQE%QE§€h° eﬁge%ga”p'e

of an arrangenent posi erat ure sensor
di spl ay- devi ce nanagelents ayséepﬂanaﬁbdynglhgramsefoad eeahpdeneﬁtaﬁf t he
present invention is a flowhart for explainin

operation oFrFﬁEg?WePFaPHSHF%BPa?fdévFE@pﬁﬁﬁBBEﬁeﬁ?n§9§téﬁ1éechdFﬁﬁipo t he
second igmbodi BBNEyOhel N8 PREREREMEAY¥EBYEOBm 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, 11lc Display device
11h Light hole
30 12a, 12b, 12c Display device
18 Storage unit
19 Status display panel
2la, 21b, 21c Display device



15FI G 11 is an explanatory di agram of another configuration of the
in-train display-device managenent system according to the first and second
enbodi ments of the present invention. 20 EXPLANATI ONS OF LETTERS OR

NUVERALS [ 0011] 2 Transm ssion path 3 Tragsm’ ssion path 4 Transm ssion path
10a in-train display-device managenent deévice 251.0s Mnitoring unit |Gsp
Lum nance sensor 11. Display device 1l1a, lib, ilc D splay device |ih Light
hole I2a, 12b, 12c Display device 18 Storage unit 19 Status display panel

21a, 21b, 21c Di splaay ???&ti @ac Display device

3la, 31b, 31lc 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 T1l, display devices 1lla, 12a, 2la, 22a,
3la, 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 11D,



22a, 22b, 22c Display device 3la, 31b, 31c Display device 32a, 32b, 32c
Di spl ay device 41 Anal yzer 42 Display controller 50 Status display unit
100a Anal yzer 100b Anal yzer 100c Anal yzer 10101 Transm ssion path 102
Transm ssi on path BEST MODE(S) FOR CARRY] NG OUT THE | NVENTI ON

[ 0012] Exenpl ary enbodi nents of an in-train display- device nanagenent
system and an in-train display-device managenent nethod according to the

present invention will be explained below in detail with reference to the
acconpanyi nd “fravilhgs 22Phe 3pleseid PrPeleidn t&enédt vl c&ystdlt he

ohucet 70 SEAGAIRL 93 800 CAPTaGe R 0820 pppfepc ey rde Lot
information system are mounted for displaying guidance such
as travel information and advertisements to the passengers.

5 In a third car T3, display devices 1lc, 1l2c¢, 21lc, 22c¢, 3lc,

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 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



FIG 1 is a schematic configuration diagramof an in-train display-device
managenent system according to a first 25 enbodi nent of the present
invention. In FIG 1, vehicles of a train are first to nth vehicles;
however, an exanple of three-car train i7n the case of N=3 is shown in FIG
1. Inafirst ve. le Ti, display devices ila, 12a, 2la, 22a, 3la, and 32a
using a liquid crystal display (LCD) as a 30 display apparatus in an
in-train informati on system are nmounted for displayi ng gui dance such as
travel infoPaahi én and dbeediispéparntisvigeshélpasgéngersd PBAei4fbekew se, in

a second cary. T2, .di evi.ces lLib, 2 21 2 1 nd i ng
the liquid g%%é&ﬁ& §§§§¥§% g%%fhéthsSpéy%%Bpaggguéané%%gl%X-F%ggﬁg%
i nf ormat i on1dyst edcar enfodntedreoredbspkayedg guhdancedswch as travel

information_and advertisenents to the passengers. Siln_a third _car 13,
di spl ay devit¢88SHEES198cPazhc3-208he3ddsPiRy 9oV 1G8Pnd 1BhEDF ddPd EFFst al

di splay ms ghepdhgphayiarrapakugnhnobhe EHdtEﬁ%ﬂd&@k@é?ﬁhé@@c@%sgﬁﬁ‘are
nount ed for displaying guidance such as travel information and
adverti seneand Bdat heepassergéivelerennafted, vihesettondingpgbapndeaibes can

be collectiyely,referred t s."display.device (s) ,11). [0015] For exanpl e,
as shown inXFlcﬁogg ?hgéglgﬁgngﬁnag%F%égnlgagpea%ﬁs?alFéagpﬂo each at top
portions abeventmspetbhvpadhotsanobeOneecdi e thHekhetvahkaliesiba bbGhsl2, 15

t he nunber gf di spl ay devices 11 in each vehicle is six; however, the
nunber of d'spFﬁ? evices to be installed in each vehicle is not linited to

six. [9016] The1by- t rakRcdsphay: dayi Ge:fmaagerReLEYStRE aceidng to the

first embodinent nonitors a driving statu
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 1lh
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.



20 of the display devices 11 arranged in the first car Ti to the third car
T3 and di splays the driving status on one screen per predetermned unit, to
col l ectively manage the driving status of the display devices arranged in
the first car Ti to the third car 13. Thedin-train display-device 25
managenent system coll ectively nmanages the driving status of the display
devi ces per formation of trains. The in-train display-device nanagenent
system according to the first enbodi ment includes a nonitoring unit |Gs
respecti vel yl&4ldnged H1F -edc i Sdids BIL&F kd &v:pe& aT 0dn@dNar NNEr36 tivgita re

di spl ay- devi nagel . demi & r i fr car Ti,
which is a fgg ?ﬁbq%%E?%Igl%FS%??%gﬁgb?%gt9%%%b§ﬁ§p%a$g§égfcZbﬁanagenent
devi ce 10a amddriperditspl dy déel cerbt ape Tdnne@sedhbynaint Falsnidssitbre path

2, d the di | ay devi | i 21 d 31 t he . di | devi lib, 21h,
and 31b, and TG Ps S LaSIENI SF MaN39ENeRNisT i Ch, 0PI RECHSH &

connect edl Vicamauhi@BEAossSITOTr A&t ha3cpihe7di spkayrdgwl easthasandnd2a, the 5
di spl ay devices 2l1a and 22a, and the display devices 3la and 32a are
respecti vel ytésifefiegleyaranedandni ssion path 4. Both a digital

transm ssi OQOBQEESa”dTg@ g%@hﬁg%g?gg%ﬁko%pﬁkg SQE.&B%E%‘E& 8§ these

transm ssi on pat 2, e nonhrtori unit FOs detects the
driving statusnehitheonespeetrifeecdifsptayodsvi c€snhéctaogebetatenmbhit ori ng

information.for each of the display devices 11. The itoring. unit | GCs
ncl udes a LOTERAREeILSRLBY A5 VDGt BREFEFTSPhalleHoREt oL8 PO BRfce at the

time ofiglS disphayl AgvaBel MaggyoRntherdhspl a¥idavpeenl? andpgenrgiakes
| um nance information as the nnnltorlng information. FIG 3 is an
expl anat or yvédpaghanrermanieraipheIdF ah-ar FaageREBnt 7pdsi enoardthmpsic

|t nance SERROC cote b3y paREr SR B01AG SR Bpc ek ChaboLAgHECS,
hol e 11h i sspsoendedrat antbgzeenterand a deaplsaiydecatrbheedi gpl ayedevi ce
11, and a IfgggggcgnsgggogtégggeiSn?gr?gggg %gaggggeand 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 1l1. 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



backlight of the liquid crystal display |eaking outside fromthe |ight
hol e. 25[0019] The nonitoring unit 1 Gs al so includes an el apsed tine counter
that counts and integrates an el apsed tinme of inage display on the display
device 11 to generate el apsed display tinge information as the nonitoring
information. Specifically, the elapsed tinme 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 ti @ &hei AgnMfticdh ngoval oirgiasdppl ised aso tehegebagkiteghnal ypAE20] FI G
4 is a bloc 1.agr f an_Lnner ructuyre e _in-trai Lsplay- ice
managenent ggf%ga% ggiﬁgoﬁgoggFggggngg 5 F?%§PQCQF %; Bg gh§w8§¥ﬁq§&5 4,
t he in-trai nediisgplsayidevi ce nmanagenent devi ce 10a includes a conmuni cati on
I/F 16, a CPU 17, a storage unit. 18, and a status displ nel 19.

0021 The caigHcat | Se: FRSPa KaSORt BOMAR: Ly GPOErAnanbssPonvi Abethgce
functions. ceanest yeBphetweaRctiheoi BakEal BndicgRl ayadgyice i ARBageRERhL devi ce
10a and the 10 display device 11 by the transmi ssion path 2 is perforned
via the conitfi eapireael uRite 18ThEoCPY Yariguanraecermeti datiai i nchading

controls the,iLn: ' L.splay- ' nag nt. sy nal yzer 41 and
a di spl ay- g%%tP%ﬁ?g?rigaa%§¥Pg§éggSgggPﬁeggﬁéégéeg%ﬁgkaﬁg gg?reading and

executing actbtpoogiam sher ed-itmrat hedstplagedunitelBahygbhenCPEysfemso t hat
t he anal yzer él and the_display controller 42 are generated in the_storage
unit 18 as 4% 8Ftﬁ8P5r83nP?gEP8tF8H.1?002§P?h§tBFBgrQﬁ?@%é&u?@ﬂeﬁyl he CPU

17 can e stBi@Hctively 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. 1In 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

300 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



20 in a recording nediumreadable by the in-train display- device
managenent devi ce 10a, such as CD-ROM floppye disk (FD), or DVD, in an
installabl e or executable fornmat to be provided. [0023] The anal yzer 41
acquires and anal yzes the 25 nonitoring jpformation of all of the display
devices 11 so as to generate anal ysis |nfornat|on of the driving status of
all of the display devices 11. For exanple, the analyzer 41 acquires and
anal yzes the lum nance information of all of the display devices 11 as the
moni t ori ng 3GaithBochetilery senas €48, géﬁéﬂap@tanglybeSlUWﬂ@ﬁﬁﬁﬁuéﬁa@uSa

CnaPvey | reRine Shakn TryBrlbiotibhial EEY £3VERES attolbOr aBXaTR € | he

anal yzer 41 acquires "an Zeés € ay time inrormation of al
of the dlspﬂayasdavnhesklhg adetnratnonidbaeiveg, i nher gativangsetasukoogener at e
anal ysi s |nf a ed tine status of all of the dis

I I
devi ces 11. F@ i%% éydﬁ§gﬁg€aginFP8lP@rcﬂélESHPVSFg §F§Bﬂéye8n a%g

stat us d5Spb@ﬁtagnahséﬁagaﬁgﬁeqn1@hed@@%bﬁgtinbnEﬂéﬁéahﬁeedTBQméte&age uni t
18 stores various pieces of data |nclud|ng the nonitoring information and

various proghage ﬂ@spé@ﬁtpolthﬁgd@helam tediinedildphay tievicbeckanagenent

SySte”‘Unde%lgﬁgEEOIOQ RE %rcﬁyel7 F;Eﬁbatgggﬁgga%edags gﬂglc%gc%ingased on

col l ectivel I'splrays riving s I'spl ay devi ces

the anal ysi elentacnat rhe- dfheistatustdssplfayhpaagkpl@ycaaveek! ect iviel y

di splay the ngVIn status of the_display devices 11 in a vehicle unit as a
pr edet er ni nE8*GHi ! aﬁdshe€5h990ﬁl%meﬁﬁé 8rsplaycesatedl FBR 25 42. Furt her,

the staias dhsphayinang! adpeaneaobhechbvetyrdbsnayhiepdnbyi ng. status of
the display devices 11 per formation as a predeterm ned unit, under

control of {AB2dlspl anconeratien 42.tpeozsfﬁr&nHSdnspéayedampbe of a
screen of tﬂgni%gkgﬁt 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



di spl ay panel 19 when the |um nance status of the liquid crystal display
(LCD) of the display device 11 is collectively displayed on the status

di spl ay panel 19 as the driving status of the display device 11, In FIG 5,
such a display formis shown that when the driving status 25 of the

di splay. 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 , correspondi ng one of the status display unit 50 is illum nated
(al ar m di sple&y Rrady® iwhdm for@adriion d§tePratds 0of t he di splay device 30. 11

510 2, Predgigent ned e 6and! kR, e 6oL RARILA0 ALB! U cd op! ay

unit blinks (alarndi splay). epicts a case that the driving
stat ue of tHAemdinsplcay odevhee 11fuis calylseetli délsyldiysgiiapedodnthkee 10
status display panel, 19, designating the |um nance status of _.the |i quid
Crystal di SEREYICHOBEISFS: id PSpPay EGFEE R &6 &DEndERPAgLaMEfeRtan
However , 5 t he hdr ibrleng tet-ati ns 4ok at he @bEDEQXnQQEhﬁﬁgl%h%aﬁmQQeCGEEQngve!y
di spl ayed on the 5 status display panel 1.9, designating the elapsed tine
of image di SgRayton (nRem@ilsprayngagecénforasting)chéckengralefentNO 6 ot her

itens can b Si ed ki,ng at - LV status of the
di spl ay dev?%ggl§g?gsmhfgﬁ %Egégggﬁeégiﬁggggggéﬁtgﬂgrghképggﬁated can be 10
col I ecti vel yndosphayed dnotrhelsfiamniinadcepliayopaneliohd. to] 0B27]LlAniaperati on
of the in-train display-devic¢ce managenent ystenhaciordin to the first
embodi ment  PENERBI APnGHenERDLEPEATPoRB Endlito RNE 1BMIPERCE E588°Fhal

| um nange | BHAEARLEQNMEEsUSEReAS BBNI LA hAACENHEr FREI 9Rquas &ByaRagxanpl e.
FIG 6 is a flowhart for explaining the operation of the in-train
di spl ay- deviéerharadefEnt begstenn FDO28NFLVSES thEokuAhancénssmddr | Osp in
each luminance information) (Step S$110). 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).
[0031] On the other hand, when analysis information
20 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
generated (YES at Step S120), the analyzer 41 transmits the
25 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
backlight of the ligquid crystal display (LCD) (Step S130).
30 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).



monitoring unit | Gs nmeasures |um nance of the liquid crystal. display (LCD)
at the tinme of displaying an image on 20 each of the display devices 11
periodically with a predeterm ned interval so as to generate | um nance
information as the nonitoring informatl 2 (Step 8110). [0029] Next, the

anal yzer 41 acquires and anal yzes the nonitoring information of all of the
di splay devices 11 so 25 as to generate analysis Information of the driving
status of all of the display devices 11. That is, the anal yzer 41 acquires
t he | um nancldQ3#lor matlheregfftair, ¢het Handinspicsy S@él\ﬂocfegnllih&s t he

moni toring infc aI er A1 term ne: l.um nance of
the liquid g&yg}t&gg’%ﬂ hcI é@%( ) of t%g %lpspr)ll deV|s€eafl d%VlC(?eg?Leased
to a | evel Imawurtersartrae mmmwcm peEd thal ue ofuar lasmy@ttallmdﬂgpllﬁ@ge(muspl ay
gqwal ity based on the acquired |um. nance information, and generates a

det er m nati G s @Y Hierddr of adSatalysds AN A GRGEL P8 thSt &5 SB120) .

[ 0030] Wien apalivsl § 11 Rfommtionhadi¢at hag uishal hheihum-aance 9t thenq i quid
crystal display (LCD) of the di'splay devicCe 11 has not decreased to the

I evel |ower ashahet hengltedéngr Andedmesliva (Gt epaiSAtAlni ngheheniadagerdidspl ay
quality (nornmal .l um nance i forma Qn) 1S, .generate at St 120), the
Onal yoor - 43 izt S S ey Ehe oL BE R (8 eah o dhrngiosTe

i nfor mati onkotreetshendimighaneplagnserice the sapaist @bi genefibtel@sallhke s
| um nance sensor 10 continues neasurenent of |um nance of the liquid
crystal di spRaPrPEEDPrhadedhon R 1RAaPyatY s RfofREt FOAPLAYr ARV CEmiltance
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information (nornal lum nancé " information) to the display controller 42.
The di spl ayinSocoatiohl erf itzecausessaorrdssggdlspdlayadengcehaﬂ t h&hleum nance

of ihe O SPLEX,82XL08: LEuls RLTRh 8- 0% S BRLoYEd Ot hestobus bopl ay |

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 gquality (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



[ 0031] On the other hand, when analysis information 20 indicating that the

| um nance of the liquid crystal display (LCD) of the display device 11 has
decreased to a level |lower than the predeterm ned value for naintaining the
i mage display quality (lum nance decreasesinformation) is generated (YES at
Step .9120), the analyzer 41 transmts the 25 analysis information

(l'um nance decrease information) to the display device 11 as current-val ue
adj ustment-instruction informati on of the backlight so as to instruct the
di spl ay devi®@/stRlt sligdjlast G CHlepesed ga shet haaBaeskisi ghtosmathen i qui d

| di ; 3 [ [ 11 adjusts th
gL??éﬁt v;fﬂgﬂﬁPﬁ%ﬁE%bgg%ﬁ&§%$ g%fP%%aE?§G?h%§%§§tgﬁxgﬁgplaya(Lgf»sbasgd on

t he anal ysi 9 00¥4dr mat icon thleuwithamc @ adecr eagea hatanpatieaBymindd that

[ 0032] Thereafter, the |um nance sensor. in the nonitoring unit | Gs of the
correspondiﬁ@edﬂgﬁPanﬁgvPéetgf ié&géﬁegryﬁéaﬂuﬁFﬁQ g¥ chPﬁeoﬁiﬁﬁﬁd

crystal displiay16hChkvagai A1ahakhgoki MBcBledbaPkayhngalel ARGR2NthAG
di splay device 11°so as to generate adjusted |um nance information as the
moni tori ng ithopweteserrsneg 5240%. fohemahakypiaingltheqiinres dndpanal yzes

the nonitori i;af orpat Lon of t rr ondi ispla Vi 11 so as to
generate an§ﬂ§%%§§ié orﬁ§t§gﬁpo$?P§Z’d§ﬁ§iﬁgaggggﬁsggngﬁ§r8%§8Iay devi ce
11. 1.0 ThatnkSystiBeiafakyzaerodliaafquhtesaqgt beaadihst edmlinahnance
information of the_correspondi ng di splay device 11. The anal yzer 41 then

p .
det er mi nes ®RBPRBALt NBPPAMPAANCEMSRARRE PEAFE2EL G aRfSdFERI &P24YEDF of the

di spl ay; fevigeothaPasny egAMerednkRi 8sVaheeaRLahsk st haRothst PrgdebetALned
value for maintaining fhe inage display quality so as to generate a result
t hereof as tdhepaadl gensrphlerna?i onTSeedispbay. cp0083]l WhendRavianges a

determned th he.lym nance of the liquid crystal display (LCD) of the
G opl ay dovrastablribtILaEnes Chol "Enc MiharhYe] O EhePnE¥st alotel hekog
val ue 20 forl1masnsBhdingltbe bavgesglsptayoquahet yt4YES atsSiep Sih6), the

anal yzer 41 generates anal ysis_information indicating that the | um nance of
the 1iquid ¢7y328fddPRpray pichysdf thECHN3plEy dahnesmal heBipeesfered to

a normals  jnformation) (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



val ue (lum nance recovery information) as the analysis information, and
transmts the analysis information to the display controller 42. The

di splay controller 42 causes a nmessage indicating that the |um nance of the
di splay device 11 is nornmal to be displayed on the status display panel 19
based on the analysis information (lum nance recovery 30 information). The
anal yzer 41 transmts the analysis information (lum nance recovery
Information) to the | um nance sensor in the nonitoring unit 10s. The

| um nance sdﬁgb@-eeﬁﬁvﬁee§oeﬁﬁte@munga@faﬂ@#mnaﬁ@éaaﬁ £ha Peqdilgplaged

crystal dis (AN S I n. over
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device 11 has covered to a.val ue hi her th red ernined val ue
for maint ai ﬁ%thé Cri§Erditdplay ﬁaPﬁt§ ?h@ﬂﬁ? g?e egggs) 1t R898nal yzer 1

gener at es a&ebnabemeﬁEObwakhendhagua?tuegleeanltEgnlH@lpeegerea ahbnor nal
(abnormal | um nance infornmation he anal ysis 10 infornation, and

transmits tﬁéV&ﬁ§ﬁyS|§hﬁnﬂémhﬁF|@ﬁ désphavdrspliagscoat wbPser 42. The
di splay CO”E%EH%?Emé%tC@EE§BP %geééﬁggacﬁghgaEhﬂgF%2§§ epgal hnange gf the

di spl ay devic I's "abnor ma d on |splay pane
19 based oncahebanab¢d|as|mﬁﬁbnmhtmnn(abnaheatlmunbﬁapmennmﬁgrnat|on)
(alarmdispl a é Ste 3160). [0035] According to the above processes, the
in-train d|§6¥ H@Q €e managenent system according to the first enbodi ment

can dl%ﬂiay[bb§7 r'V'Wﬁeﬁt@&M§n£ﬁceUHE”€H69r§E§EH§19E bheph bguihdy¢ryst al
display (LCD)) of all of the 20 display devices 11 arranged in the first to

third cars I col¥gcobhvehy sensasddaspthy pamel oigdaﬁnl@mngcanvemygemanage
the driving; statys, [R361AS L0P-LLgOgLeL PRE YRLYSIRL N 810h0G ENEet

in 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 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



i mge display quality, for exanple, a half-value of 25 standard | um nance
at the tine of displaying an image on a new di splay device 11 can be
adopted. The anal yzer 41 cal cul ates a nean val ue of |um nance of the entire
di splay devices |i collectively nanaged bidsed on the anal ysis information.
When the |lum nance at the tine of displaying an i mage on the display device
11 is wwthin a range between the nean value of |um nance of the entire

di spl ay devices 11 collectively managed and the hal f-val ue of standard

| um nance setpilacadeancéimtngheftthe disgdispl dgvngeahlimage H (in a

war ni ng condi.t.i , ap.al arm nessage._.c be djsplayed on the status displa
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11 ends, 5 replacenent of the display device 11 can be prepared in advance.
The nunber BKPdR&pPAynE&yi véshitehpssBCRepPabefent  tfa¥ng Fasapphahchi ng
can be ce i ich _ca S.kn ti t i of
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di spl ayi ng 80 FHEGBLIEr n A1Gar hi by RohdPYFRAST fRE GRBITYRITE1%88n cause an

al arm nmessagget 9t 1nber di 8Pl ayedra 0R GhepshatHsydbsphayapaneht 19y saema
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Accordingl y[0Befbre théerspertii¢nglapsedotinpecdispehyitedrel 11 ends,
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the information at the tipe of planning the maintenance. 0038] The
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mai nt ai ni ng-1he | ABGEnSH SPh aYs 2on Qupbh I Vo r HOYRVEEo rRYE€Mohf (§hEp! M pance of
the display device 11. is slightly low, for exanple, while a train is
travel i ng uhd@tdl oundTe damlbyienglt unpelireheand aiapyagsseheen can be

recognized sufficlent! v, based o0, ropt e | nber FRLT @1 p1d, PoSi1LOD 1pfgpmeti on
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



30 known train information controller incorporated in the train, a value

| ower than the hal f-value of the | um nance can be adopted as the
predet erm ned val ue, thereby enabling to finely manage the di splay device
11 and extend the 15 replacenent timngeof the display device 11.

[ 0039] The operation of the in-train display-device nanagenent system
according to the first enbodinent is explained next wwth reference to FIG
7, for a case that. 5 the el apsed tine information of image display on the
di spl ay deviacel¥kiiss iusedmasibhe (mbdnhtiorspgeiffedraimeniasoamaexanple. FI G

7 is a flowhart far explajinin he operation of the.in-train .
ool v e o AL e B gl e 8D CrblEi oo khet FRel¥sifter in
each 1.0 nDﬁh&@&h@gi@ﬁiuw&eﬁiﬁongéiEbedeE@ﬂée@nfbﬂﬁaeiohyags ghepl ay on

each display device 11 periodically with a predeterm ned interval so as to
gener at e el dpsedadi sphayolilae #Af or FREi OhsAsaVheonbrPL bR ng2i ARBAAGL fon

(Step 3%§O)me%9§§%]gﬂﬁgﬁgég¥égﬁh§% @ﬁgug[gﬁiggddfgg%g§e§iﬁge?}5tggnitoring

i nformation o ay devices So as"to génerate anal ysis
i nformati ondakpilhe dewvitaglstabssnot aktecefietihe drsptayrdénedesuiiber That

is, the anal yzer 41 acquires el apsed djspla ime information of all of the
di spl ay devP%eEOT{Sa§e he? ndAY €8 ?nboiﬁ?ogh%Pi%%?dTﬂ% 5B afbP{Y8r 41 then

det er mi nes ﬁ@gbth pbhgeimpge display time of the liquid crystal. display
(LCD) of the display device 11 has exceeded a specified nunber of hours set
in advance $680481to genetheeotheetkaniinavhon aeslysishertofmasione anal ysis

| or Ml on; (3 ERe PAE0na £t ROAEI MPSL, ABRLYPLT LIMETSRIERD LIE)ERYT NG that

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 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 S$230). 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



el apsed display tine of the display device 11 has not exceeded the
speci fi ed nunber of hours set in advance (wthin-specified-tine
information) is generated (NO at Step 3220), the analyzer 41 transnmits the
analysis 30 information. (w thin-specifigg-tinme information) to the el apsed
time counter in the nonitoring unit 10s. The el apsed tine counter continues
counting of the elapsed tine of the inage display on the display device 11
based on the 16 analysis information (w thin-specified-tine infornmation)
(Step 3210) arPhreaandingzerndl rapsecemansnioffs thkedamallypgi sleiviter At ican

i t hin- ified-time inf ti t he_di spl troller 42 Th
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nunber of hours set in advance to be displayed on the status display panel
19. [0043] Odevhecst WEPSRanaPlakencahalyBil 89 APoPRREPBANLIDT| RENCREI ng t hat

the ?'@Q§edaQE%Bkégn%herﬂﬁchhSaﬂigB'ﬂ¥eﬂe¥EC§n§8rH§§i8§9§§d%ﬁet@%me
speci fied nunber of hours set 1n advance (outside-specified-tine
i nformati onpfi plgenéngt edint¥ESnae.Step S220), the anal yzer 41 transmts

t he anal ysi s .i rmat L on (outsi de-specified-ti informati on the 15
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indi cating tbattbhedebapsadodi spkaynt i0RigEntBecdi spkayidpgyhgeqddibas

exceeded the_predeterm ned nunber of hours set in advance to be displ ayed
on the statts$ arsphayepansedidipal afnparsphag)spSespts286fimatsotha this
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replacement timing can be set not to degrade services for
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 wvehicle, 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



[ 0044] The in-train display-device nmanagenent system according to the first
enbodi nent can display the driving status of all display devices (an

el apsed tine of the inmage 25 display on the display devices 11) arranged in
the first to third cars Tl to T3 on the status display panel 19, and

col l ectively manage the driving status. Eor exanpl e, the predeterm ned
nunber of hours can be the nunber of hoJ S less than a standard lifetinme of
t he display device 11 by 30 dozens of hours. By setting such nunber of

hours, for elkanples ldvem iafl 1t Herhaniivasceéhstatusvel bheadilspbaywdevi ce 11
it can_be known in advance

at the time of displaying an_im i s_narnmal
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the di spl ay demis¢a all sean cBenphepanedti Beadvanegabeteonectheveperating life
of the display device 11 ends. Further, the nunber of display devices whose

repl acenent MENFGEG itheapgprvaeli Agvégasbélsiastbet apnedalwliiehréhntbenused
as inforgati the ti nni Lt ena 0045 e LviLng
status o tﬁ%%§%2p|a§ndg§?cggf%%ﬁé Eggi?g?g%ggagggtg% ggrggg Fgﬁbﬁg ce of

t he di spl ay ddenicee 111petr fthemekapaedft tmreiat saneba dispkdyatoaegiibnmate the

10 operating life as the nmpnitoring information; h , th | t
tining can BBt ABE PG HBGr SAEPLaYVAEELCFSr 1EheapAsLORGRFLoBYLS

cpnprehensi&%hﬁrﬁsagrabnbﬂﬂalheylygiaﬁggﬁa?eg bheaehappedyLthapiet the
di splay. [0046] To deternmne the operating life of the d|sEIay|15 device 11
mor e accur asébyust heiwpant bhengormabinat i okheanitnépudeeckedsiat wbieh t he

0 20 2% eV LEREYEN TR, SHBLUOH ALCQULLEOERhe LONENBIDLERLLARIY
t enper at ur edehtioediityisand ytbeahi bavingt beevehmnel eondadt 28@sponet sppl y
variapion),ttherebg enabling nore fine nanagen?gg gfighgiopfgaggggiggfe of
t he display ReyFEatyg display panel 19 in the tra splay
management device 10a (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 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 facilitating planning of maintenance of the entire display
devices 1l1. 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 6x10x150=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,



For exanpl e, because the el apsed display tinme (lighting tine) until the

| um nance of the display device 11 reaches the hal f-val ue becones shorter
(the operating life beconmes shorter) as the anbient tenperature decreases,
the display device 11 can be nmanaged nore accurately- by taking tenperature
into consideration. [0047] Further, the in-train di splay-devi ce nmanagenent
systemcan wirelessly transmt the information of the 30 driving status of
the display device 11 to a central distribution center on the ground that
manages devidzesadattifve @ﬁtBeevﬁcabnfoandhbhpaseahgaksdbahrbbuaWomdednter

can col l ectively manage the in atus of the 1 ev es 11 in
al | formati G MUt a5 &V&PlBg %ﬁphﬁ&§nﬂlﬁ8§ g Fugggﬁﬁpgé g

depi cts a napagerenty geno@fad augphay deviiee manageaeabhﬁeqbcge&h@t
collectively manages the display devices 11 in the central distribution

center. On tiffe PSErOgHC ﬂﬁép@ﬁt@pﬁg dPatusasdf vR&ddi 3pl ay EBEFEENEY per
formtiop o, LLaids can be.yi ated aho.a.0lgaca, 20dobfsangenbrthe display

devi ces Tn each formation is a ity I's |sp ayed on a

di spl ay- devpoesibabubyummhnsmlthengoinﬁbrmat1whenf|thesmahagbmdntn mhich 10
vehicl e and where in the vehicl e the abnornmal dis g device 11 is,

screen havi RGTERE SamENEoALERL 2Y5IEKAFC oMAPRECLER g HFgﬁlﬁgaBanel 19 in

the in- traleoduéekawe@9vmsﬁaaegagﬁaea&sg@gycae%Q@eéf91 exgppkge a. display
screen in FIG 5) is displayed by clicking an icon in a detailed 15

|nfornatloncaﬁtral[d@asrvbuhl@hl§e@§ﬁf|ggratm@hll@hEGEWRVEhg (mpRids of al
of the f spLay,devbegs 11 Losialled, Lalrgl o yehicles, ganaheocol hegtivel y

manage real asi's e centr di s ution cen
replacenentraﬁltVErd;spbayhae dBylvehiéleamnbpeptepaced tetoerelyhe
operating life of the disp Ia% device_ 11 ends, for the ?is |l ay devices 11 in
al | fornatléﬁgerFﬁFPhﬁPer?hE AURBEFa bf A1 ARl AY sPF%iCael 11 whose

replacenent[@b@yPgségoggpéﬁgg@iﬂgngan be ascertained for the display
devices 11 in all formations, thereby
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



95 facilitating planning of maintenance of the entire display. devices 11.
For exanple, 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 nunber of the entire 30

di spl ay devices 11 becones 6x10x150-9, 0D. By col |l ectively nmanagi ng such a
| arge nunber of display devices as described above, for exanple, even if
one display. device 11. is suddenly nal functioned while the vehicles are
novi ng, 19t@@@eaaawk@nioﬁosmEVﬁoasaéothbhmopéSsemggr$nfammbeiamoidédeas

much as possi bl. t he [.functioned display device 1 by a

nor mal dlspP§§l§85¥8' % g véﬂFgageﬁel gFi ﬁXB@Pigd % gﬁ?BSE? BhS in a
rail yard, @%n@@reBEbQQBQYaﬁ neasgne. al Rehpesacase, saREErspegdyor-esponse
becomes possible by transmtting |nfornat|on of the managenent screen of

t he di spl ayP@e@¢ircéonirggénent HevwPesathae &eNFe&t PVel formnAaEPEStERESd spl ay
devi ces d1 %EO”BBBG C%Bﬁﬁgkagp§é %Qﬁépg By GENESL LR a,gDbiLe tgrmpalby

(nobi | e 10 phbne FDA 6 a vehicle inspector in the rai
yard, so thatethbevebnstetuespedéoiceanldlthetdysp$agrdevmcmhéﬂe t he norma

di spl ay devi 049] . Second nbod ond enbodi.nment

i s anot her éﬁﬁﬁ%&e ofF%% ﬁnﬁ?tﬁ?lﬁﬁp ﬁ?@FﬁﬁYlGﬁaaﬁggrPBeanaﬁéegp §ndtt he
second enboghnEBEaﬁ?EhéhBSp@Q1€¥@Hpb§ tReWbLgPetheumBNEERELRY HAKt | Os uses
tenperature at the fime of displaying an image on respective constituent

devices in ﬂﬁEl@t§pﬁayaéé@n@©mqnt(©6rthﬁaﬁ@ﬁﬁectiﬁﬁl@Oeﬁystaﬁnﬁlsplay (LCD)
’ pomercﬁouéggicég §H$ﬁ t@emb8¥§f£§ura%nég§s"5ﬁ%na§h%h§n§?ﬁ% ?%gﬁﬂe

i nf or mat’i on ecause a3|c con I'on.  and operations o

in-train d|dpkpyage&e09caan399ﬁemiesgstEﬁbmcaobdcngsidethé skeoddsplay
enmbodi nent @re |deni|cal to those in the first, K enbodi nent, detail ed

expl anat i onSeYhefedt: wiif HERRT B EE eBCRECE his e FAANERI  BP eFFPRAUED t he

eXp'anat'0n§h@ftéﬂ§e£éfé£ee@POQh@EQurf£QQ59fTP§e”P@éﬁ@étﬂGeun't | Gs detects
the driving status of the respective display devices 11 to generate

moni t ori ng ¢eferhatéoh devieachinfthhedtspphaydeevieesl11for example,
15 as shown in FIG. 9. In FIG. 9, the temperature sensor 51p

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



30 in the second enbodi nent, for exanple, the nonitoring unit 108 i ncl udes
a tenperature sensor that nonitors tenperature at the tine of displaying an
i mge on the respective constituent devices in the display device 11 to
generate 20 tenperature information as the nonitoring information. The
monitoring unit | Gs includes, for exanple, a tenperature sensor 51p for an
LCD 51, a tenperature sensor 52p for a power source 52, a tenperature
sensor 53p for a substrate c. 53, and a tenperature sensor 54p for an

i nverter 54blahikeh (adermhdiephsyituent devices in the display device 11.

[0051] FI G ?0‘0%33” explan %95¥19‘na8%a9188f iﬁﬂtgéi‘ﬂp'd%s {,8nqarrangement
position of the tenperaturée sensor, and depi cTs an artangenent of the

respective maenaykeiuant sibtdrvhecesrantigt be trepeeabndeeseasonsntwhen the
inside of the display device 11 is viewed froma back side of the display
device 11. FTHKBlRenper BBtiFeVsbRsbPIrEcAFPahgetiifo hRasiiPe #neaBenpBRature on

the surfacerat tBRCEESPRELI YRrGPNSEELHERE dRYI £e8ci Drthesdispiay dgvice 11,
for exanple, 15 as shown in FIG 9. In FIG 9, the tenperature Sensor 51p
for the LCDiBaget he teepéiatudecsensal 82prieay theéDpolkerisousee 52, thae

tenperature nsor.53p.for the.substrate 53, and th e rature sensor 54p
for the inv%§ é?ogﬁn%r%ngﬂﬁﬂﬁgl%%MB@%r?ntﬁ%aT%g%érafﬁ#énggnﬁ%raneeds to be

provi ded 20fisowahaleasbrodgptonsihyuent deyireeioh0862iAs shownaihn EEG 5,
the tenperature status of the LCD 51 of the display device 11 is
col | ecti vel §18PspYajetion PaeAEeEes AYShPRY panel 19 as the driving status

of the @i spf é‘dS@'ﬁVi cepilsbaseds OE‘eIBI.IE‘é’rQP&‘ié OLL 09,1 nd f MBS | opy of L8§| the

tenperature of the respective constituent devices, and such a display node
is used suchntba¢ whepethevernomnihgostiag usndf st hes dispdayesievhee 11 is

I, di f ot tatus djsplay unit ' d off, wh
The dr i vi ngt CIBTFATOre ohe Thepr iyt e tal) &Yatlty nbkco 8ot LofF esfondi ng.
one of the sim ust dil sHhBYy ik tad0ihsgd | dbuninat edsadal v dispbayy, and when

the driving status of the display device 11. is in a predeterm ned warning
condi tion, EVFFespohtliPRF Bk G ihevStatuscirdpragnined Hoterval so as

15 to generate temperature information as the monitoring
information (Step S$310).
[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



21 blinks (alarmdisplay). [0053] An operation of the in-train
di spl ay-devi ce managenent system according to the second enbodi nent is
expl ai ned next with reference to FIG 10, for a case that 5 the tenperature

information at the tinme of displaying agzinage on the liquid crystal

di splay (LCD) 51 is used as the nonitoring information, as an exanple. FIG
10 is a flowhart for explaining the operation of the in-train

di spl ay- devi ce managenent system 10[0054]First, the tenperature sensor 51p
for the LCDd3kplavt keadespednipvmaiphenpeiraguuni isfeOmaneasur és the

tenperature of the liquid crystal .displa LCD) .51 at , the tine.of
di spl ayi ng gﬁ“@%&%SdoﬂﬁPhé%r§§68c?93§9digB%a?“ é P 5543195%P?%3?8aFP§ wth
a predet er maned yisAkeAivi@brhdti onggnerabe temnperature infermation)asot he

nmonitoring information. (Step 5310). [0055] Next, . the anal yzer 41 acquires
and anal yze$hehECHBRTESHIRgSPRFOE matPohof N8I oBi toRéNdi $playlBevi cé8e11 so

as to ggﬁer%Eﬁg@?ékﬁ%kssEHEBE”ﬁ&boeoﬁ£i598sdﬁéxgﬂgeﬁé§£U§f29e8£e§5£u9£ the
di splay devices 11. That Is, the analyzer 41 acquires tenperature
i nf or mat i ono6f thkl lofutHecdysphayddewiees (LIDASST heasedi ¢orihg i nformati on.

The anal yzer 4; t hen,det erm nes et he %he tengeraturg of %he 2igg'd
crystal displf8yYPtepi"52-6f tHe PQBWQ; BUPEE 11  fad" 28  "Act 84se %Spa.

| evel higheg3tban theeprgdeyeeni nedavabuerffsmiesntaénanglyBesi mage di spl ay
qual ity based on the acquired tenperature information, and generates a

det er m nat i 6RfPEBaLioRhérephahsteReeBARYYSi 3N ATBR FbeT bnt P S'g]éﬁ g435p}ay

3010056h\hep,apalysts h 5T or pRLI QNsh Al cabhPPo1 P8t EPCcauses a message
indicating that the temperature of the display device 11
(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 liquid 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



tenperature of the liquid crystal display (LCD) 51 of the display device 11
has not increased to the |evel higher than the predeterm ned val ue for

mai ntai ning the image 22 display quality (nornmal tenperature information)
is generated (NO at Step S320), the anal yzer 41 transmits the analysis
information (normal tenperature informddion) to the tenperature sensor 51p
in the nonitoring unit 10s. The tenperature sensor 51p continues

measur enent of tenperature of the liquid crystal display (LCD) 51 based on
t he anal ysi sliispflevmecingrolAermdl .t efper dtispe ayntontrabilony @8t epu88s0R. The

o mat | onfoC8 26ke LT LSr ) "Ho " Lak FBPI SPES - THECaPSpray CoREraN! or 42
causes a nesisageei ndi gat ebgotrhatt tbepkeapepatyea oh the displiayddeyieg 11
(the Iiquid crystal displa 51) is normal to be displayed on the

LCD
st at ue disppayeﬁa%§|Pf@eeaéeéteﬁ)ﬁﬁé ¥9aPy3dnSOrRpsLRat i(BRNPRBARR
tenperatyretbakg&g%hkenlnf$§th§ZL?n(gﬂsrﬂtB?%pggggix%@éﬁ §@@b{$ls

information indicating that the tenperature o iquid crystal display
(LCD) 51 of [PREYi spl Agcdediivg t® hhs Bhoveapedctesasl etk hhgheritihan t he

predeterningg vglug for naintaini%g t he %nage dis Lag gua%hty %te erature
i ncrease 20T RPORANRETSHTS( PERGEMeHEpSE356T, SPHRTAhRPy 8r 4% PRSI ts t he
anal ysi s i nkappatment(teAperapuse tAer aaseihpf etpahikonkntotbhgedhsplay
device 11 as current-value adjustnment-instruction information of the
backl i ght s8tasufoCfnsbpubédvhe ar¥pray désréaviileB) adjusPfa2édrPént val ue

of the b I - LLgui di sp : : ). The
displa;%gev?gé ?%ggé?gsggg% %gc%?r§%¥§égkﬁeigfkﬁ%e%%ggil?éh%§%$8tﬁ§§9iquid
crystal displayo(L&Dpn5thbasedton tthepaaml psnsli hpoandt cohlétenpetat ure

increase informati . .30[ 0059 t her, _the anal yzer 41_generates anal ysis
:nfornatignm?ﬂaggggﬁ%gdfﬁ fnghéggéﬂﬁeragﬂrgh?§ ﬁﬁﬁB?naFf?EEﬂornal a

tenper at ur ecéMpOFHBLEONSeASoENEs apabysisdi DhOEMBLAOD: taBdt taanspEts the
analysis information to the 23
other than the liquid crystal display (LCD) 51 (for example,

15 the inverter 54) 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



di splay controller 42. The display controller 42 causes a nessage
indicating that the tenperature of the display device 11 is abnormal to be
di spl ayed on the status display panel 19 based on the anaiyeis information
(abnormal . tenperature information) (alarmdisplay) (Step S340).

[ 0059] According to the above processes,24 he in-train display-device
managenent system according to the second enbodi nent can display the
driving status (the tenperature status of the liquid crystal display (LCD)
51) of all ¢fispdavheoditsplldyerddvi césel Bterpargadlitn 18he anidr shet 6temiusd cars

Tl 0 T3 onthe st Abus. ! spl aupanel, 19.40d,60/ Lesyuvel yormaage ghe driving

status. Int erat’irée sensor

consti t uent paevicte dmhemthbanlhhaohlqumdteﬁySbahhélsph&ygokabﬁoSi (fFor
exanple, 15 the inverter 54) in the dlsplay devi.ce 11 _and the tenperature
acqui red by SEREPLEMECathFE NsdRsbrGis &se&naén?ﬁgzﬁﬁnlpB?lﬁ8r|ﬁ$8rnat|on

abnormal sty fefrsthe @i 8l ayndeywhee Ll h9ohesegniczedskoodat ablk- @nd bhg
advance, which leads to an inprovenent of services for the passengers.

20[ 0060] I n ﬁﬁeaaBéVGeaeé@ﬂppﬁp@ntheatbagd that TBherenarrraoaddi spl ay- devi ce

managenent %%mg%%t%g nn%gE hed in th Ie dncgl %hb%l hhas been
expl ai ned; Ver ytﬁe presen ven |on e’rn-trarn |splay devi ce

managenent dﬁmugeeEOaldoes not need to be |ncorporated in the | eading 25
vehi cle. For. _exanple, the in-train djsplay-device nmanagenent device 10a can
be incor por 4°88%in a &BndliéFoFageat thA tRatFash. &éﬁ#éwedeTﬁ€6|n train

dlSp'aYnﬂeVmsﬁaEEBéﬁ%”EB%1€%VEQS i0a PRy QHEl?%eé deyLcs bhabyABRAGES only
the display devices in the vehicle, and can bé incorporated 30 in a

noni t ori ng bEvacér@asmnasmonnpethaﬂDbn dedi tbe thaflymenst dP8aredplbti ve

d h 00611A ¢ which the in-train display-
devi oo mnalinoAP CHedF e Ti08CT ARl GRBEE ko andI Yt o iianpheootol Bath! @

102. Both the dlgltal 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



24 display controller 42, the storage unit 18, and the status display panel
19 has been expl ai ned above, However, the present inventionis not limted
to the configuration. For exanple, as shown in FIG 11, an anal yzer 100a
for the 5 first car Ti, an analyzer 1092 for the second. car T2, and an
anal yzer 1000 for the third car T3 are“arranged respectively in each
vehicle as the function of the analyzer 41. [0062]In this case, the
in-train display-device 10 nmanagenent. device 10a and the anal yzer 100a are
connect ed byleaaoedesyd siséerpackordingang the angeygrér 3nYO041 1006, and
100c are conpectad dgseatinely ui8.8.1r aps3hoRaRatE 107 BALA.! Be
digital transm ssion path and fie anaPog ransm ssi on pat can be used as

t he transm sSispiapatdesyite:s Whendalp2urpQ063] AS desefbbedeabowe, aaecor di ng
to the in-train display-devi ce managenent system of the second enbodi nent,
because thea§F§P@§danaV6$&F§F?t9fog 4Féplay devices arranged in vehicles
of a tragn are collectively displayed 20 on one screen, the status of the
di spl ay devices can be easily and collectively ascertai ned and managed, and
t heref ore nmai ntenance of the display devices arranged in the vehicle can be
easi |y managed. [0064] Because status managenent of a plurality of 25

di spl ay devices can be easily and collectively ascertai ned and managed even
during train operations, naintenance can be prepared during an operation of
a train, and when there is a display device that requires naintenance, the
mai nt enance thereof can be pronptly started after 30 conpletion of the
operation of the train. | NDUSTRI AL APPLI CABI LI TY [ 0065] As descri bed above,
the in-train display-device



25 managenent system according to the present inArention is useful for

st at us managenent and nai nt enance nmanagenent of display devices when a
plurality of display devices are arranged in vehicles of a train. 26
CLAIMS 1. An in-train display-device managenent systemincorporated in a
train constituted by a plurality. of v§hicles and connected to a. pluxality
of display devices arranged in each ve ®cle of the train by a transm ssion

path, the in-train display-device managenent system conpri sing: a
monitoring unit that detects a driving status of the display devices to
generate nonitoring information; an anal yzer that generates, as

anal ysis information. of the drivingCshatsis of the display devices, as a
result gf detgrmpnation whelher dhe i splay deyvices mant aln | mge. di splay.
qual ity "based on 't he nDnl%&?lﬁb i NEor i of th%yalsplay devi ces: a
st or age iuniat tthah sbvosesthted Mnid erivag liikfyopMatebhcand ihe @sralersiesd

i nf or mati on; .a status djsplay panel that collectively displays the
dri vi ng tSt 4t B4U6F 1 E hE ﬁ?é%Fﬁ%jﬁg§F?E§eﬁeFr6éﬁﬂépelﬁn??c%agéﬁ“ﬁﬁffﬂi

anal ysi ?thienftQéﬂﬁtbf’né BPghsmissich Pa%pl,ayneontrekhen fhabl dwlse di splay
on the status display panel, and displays a predeterm ned al armindicating
t hat an"eéRaJI6TeBpef ALty FIMRE S igppr oachi ng on the status di splay panel,

as the drivipgnshatysiof e dirspl avcdeviscesq-hased opathe analysis
information of the display devices before the end of operating life,

wher ei ndihelavnilevi¢ey §nfaaneatdatenmositteminanéefonhatheti on at a time of
gir IS\F/’: ﬁéi Q?a?%%i gﬁgf%%é‘%}@ga}tgif&k%t%%‘,” G8SandDYst be; AP NZEN o AN Y3Rs the

driving status of the display devices, as a result of
determination whether the display devices maintain image display
quality based on the monitoring information of the display
devices;

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 per vehicle unit based on
the analysis information; and

a display controller that controls display on the status
display panel, and displays a predetermined alarm indicating
that an end of operating life is approaching on the status
display panel, as the driving status of the display devices,
based on the analysis information of the display devices before
the end of operating life, 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 display

devices based on the luminance information,



devi ces based on the |um nance information, 27 and when | um nance at
a time of displaying an i nage on the display devices is in a range between
a nmean val ue of lum nance of entirety of the display devices collectively
managed and a hal f-val ue of standard | um nance set in advance at a tinme of
di spl aying an image, the display contrgller causes the predeterm ned alarm
to be displayed on the status display nel. 2. The in-train display-device
managenent system according to claim1l, wherein when | um nance
decrease inf anaBLhan b oMl 6kl 0L At dhumdnanae ot the dhsphaye dayiges has
decreased to a level |lower than a prede tern1ne val ue mai nt ai ni ng i mage
di spl ay dqw@lllawdeglgeaextaterd easratm drediwgsins ai mkennwutiloa, of hburaira yeeer
transnit val.u dj, us I nstru t| in r structing
adjustnent %QEVuéknghgué%%é % Ce&l%pla Ee%gggaﬁ%gg?%g dhgﬁ%ay
deV|ceshaamdva1ue ofhetdmdxiduauhﬂnanme adjtush addehvengtcartiemd dased on
the current-val ue adjustnent-instruction info tion on reception of the
curr ent HAPUEYABP USEMEREIT nsEHUCH B At FOPIEORORT S2U%HRa THELral n

di spl ay pdevk€ernBnag e et SYS IRIMEEEARGEAd oho tekakBhludrd 2sp WiernRine 1 . an
el apsed display tine information of inmage display on the display devices is
further used as the nonitoring information, and t he anal yzer anal yzes
the driying shatus- eiairhedpépﬁpal@ae%\@ecﬁenggeﬁgnensweerhummelg to
information and the el apsed display tine information. AThe in-train

di spl aycdevincé, nepagehent system 28 according to any one of clainms 2 to 3,
wher ei n when,, e et f hours set

i n advance, %e dﬁ%ﬁggég%on é%g%% gggggQE?ESB ggﬁ§%F%¥£g§{a armto be

di spl ayédmonavbe of athes dﬁ&gﬂ&%/q@wnebs has decreased to a level lower

than a predetermined value for maintaining image display quality

is generated as the analysis information, the analyzer transmits
current-value adjustment-instruction information for instructing
adjustment of a driving current of the display devices to the
display devices, and

the display devices adjust a driving current based on the
current-value adjustment-instruction information, upon reception

of the current-value adjustment-instruction information.

3. The in-train display-device management system according to
claim 1 or 2, wherein

an elapsed display time information of image display on the
display devices is further used as the monitoring information,
and

the analyzer analyzes the driving status of the display
devices based on the luminance information and the elapsed

display time information.

4. The in-train display-device management system



5. The in-train display-device managenent system according to any one of
clains 1 to 4, wherein tenperature information in a casing in the

di splay devices is further used as the nonitoring information, and

t he anal yzer anal yzes the driving status of the display devices based on
the lum nance information and the tenpgéature information. 6. The in-train
di spl ay-devi ce managenent system accordrng to any one of clains 1 to 5,
wherein t he anal yzer anal yzes the driving status of the display

devi ces and,,38hs LSRRG LNE SEPLACHRIEN J res ok Lhe dhspl ayedevigesy 7.
The in-train display-device managenent system according to any one of

cl ai ns Iime @xogherernpradeseaniedinnpley pdnébuss| Fett Lvebgvaiepl aifse t he
driving ftandy abaths, display.devices g yeilehe unil gnd.a formltion
unit. CSthe i n-brarn I spl ay- devi ce managenent syStem according to any
one of diapdsy&dt on7fhéusthers cbiqurlissi pgnalmanagenent center that can
receive the analysis information transmtted fromthe anal yzer and

col l ectively manages the analysis information of all of the display devices
arranged.in @hephibrathiy @f spraynsaviwl elnagentaragisteh sBOSGEIRNILO
wherei n the managenent center includes: a managenent - st at us di spl ay
panel tR&Y BBFIQgtF%%}@$ Hispl by $heFeidri ving status of all of the display

devices arrapgffetAc&Pe 1f A A%t MH G ar eakanhgels ohe "APSIEIPMevREs _
vehicle unit based on analysis information transmtted fromthe anal yzer in

the traitAsfughbier usedaagifgp ayprddmrion énfrhaetéont rord display on the
managenent - S%ﬁé Uéngiif’éﬁyarpﬁ es A4 di §9|iﬂ§5s@a9{1ﬁfj8£e£1‘i‘é n‘ﬁ%ﬁﬂ m

i ndi cating that an ehd of operating life s approaching ont
nmanagengavisetatbsselil sph ayhpanelinaaset he fdrmachgnsaad usheof teryee i tspieay

devicesin?g§§gtggnyhe anal ysis information of all of the display devices.

6. The in-train display-device management system according to
any one of claims 1 to 5, wherein

the analyzer analyzes the driving status of the display
devices and sets respective replacement times of the display

devices.

7. The in-train display-device management system according to
any one of claims 1 to 6, wherein the status display panel
collectively displays the driving status of the display devices

in a vehicle unit and a formation unit.

8. The in-train display-device management system according to
any one of claims 1 to 7, further comprising a management center
that can receive the analysis information transmitted from the
analyzer and collectively manages the analysis information of

all of the display devices



9. An in-train display-device managenent nethod, which is a nmanagenent

nmet hod of a plurality of display devices arranged in vehicles of a train,

t he net hod conpri sing.: a nonitoring step of detecting a driving
status of the display devices and generating nonitoring informtion;

an anal yzing step of generating, as analysis information of-the driving
status, as a result of determ nation ther the display devices nmaintain

i mge display quality based on the nonitoring information of the display
devices;ar@ldged in & FUiVANG:PI US-Ainspl gy ishenraf cgehlectiyel y displaying
per vehicle unit a predetermned alarmindicating that an end of operating
life ismappeeaentngrlodrainst atus di splay panel as the driving status of the
di spl ay devi gpﬂl yisi s infQormation of the display devices
before the e%géo‘%@% errg%ll%g%l €, ﬁggm\}\jlnesr'ei n t he nonitoring

i nformati on Bsmbhuayemsece-std oraratisprl aat pankilmehet dospéayivglwan i mage on

t he display,devices, .and. t he anal yzi tep inclydes,analyzing the driving
st at us (%%S%é%%yﬁig}b‘f a?/rjdvejﬂff%esst% eé’%%ﬁh@gl hEﬂen ﬁigl?%f%%/%?%on, and when
| um naneerahgadtimeciod hiSiplayiwtd cn areagargetther dnsphgymseyi grs-is in a
range between a nean val ue of |um nance of entirety of the display devices
col I ect VGBI G hrage 3t £Lhavalge 16 C5Rahdar dtF e s6to rFhsdvance

at a tipgRaol-8isphaid g aniddvagey the driving-status display step includes
causing the predeterm ned alarmto be di splayed on the status display

panel . 10. ThediFRridaiFPimplley- dégitceorhnagendhsPheY ol Hecording to claim
9, whergl aﬁg{gc - r i.Af O t) i ndi.cat | |l un nance of
t he di sﬁ%g?/a\%g%?éclegs@ as Sielc glé? eg%tngaé fri{e{geijjq%]%%\ggét%a%f%j%re eltnteé?m ned

val ue foetarmimaigdatigd ndge dirs phnaly oduabetrytisg gehte at edp@ariegulan of
anal ysi t h nal yzi step, -adj ust nent _of driving current t he

di spl ayg%‘gvlp%%asgeﬁnﬁen\?ﬁiyséthar{?ﬁe dlglffgfilﬁ n 8nngs %SecF}g%s%ﬁlYlo %!Ceavte : Iot%fwer t han
a pr edetles ndngd araldesr ifcers , miasteal BnNghthens bpges di spbayaqual idfy d19 of

per for ne}g%\%sed]ﬁgyn he | um nance decrease information. The in-train
di spl ayt T fRh&Gem&Tt -net hod according to claimqg or 10, wherein

an el apsed display tinme information of inage display on the display devices
is further used as the nmonitoring information, and t he anal yzing step
i ncl uded: andlyZmg e dhisvilay ~$EHEGs BRNAGAMR & el by idEsChdsed on t he

| um nangs, o 4 Mgl arg¢ &h 1'8'1:@@.%‘8? gEsplay1dy e d AU MBLIQeq 12 The
in-train display-device managenent net hod accord¥ng to any one of clains 9
to 11, wHerdigqs of a train, the method comprising:
a monitoring step of detecting a driving status of the
display devices and generating monitoring information;
an analyzing step of generating, as analysis information of
the driving status, as a result of determination whether the
display devices maintain image display quality based on the
monitoring information of the display devices; and
a driving-status display step of collectively displaying
per vehicle unit a predetermined alarm indicating that an end of
operating life is approaching on a status display panel as the
driving status of the display devices based on the analysis
information of the display devices before the end of operating

life,



tenperature information in a casing in the display devices is further used
as the nonitoring information, and the anal yzi ng step includes

anal yzing the driving status of the display devices based on the | um nance
information and the tenperature information. 13. The in-train

di spl ay- devi ce managenent net hod accor%@ng to any one of clains 9 to 12,
wher ei n the anal yzing step includes anal yzing the driving status of

t he display devices and setting respective replacenent tinmes of the display
devi cesyheldinThe in-train display-device managenent nethod according to
any one of clainms 9 to 13, wherein the driving-status display step includes
col | ecti vel ytaespPrit gl nhel didnpiatg oot dsusuninghee dispbenatdesi cds a n a

vehi cl e upit jang; s i uni 1 The jn-train. displays;devi ce
rranagerré:nt brrg? hgﬁg%i%%{r@ nagptlg{}’l e,y ognghgf Bg g??r% @é?%)gél%’, %\r%de?cg}én t he
anal yzi pgadvepngnstéde inaiuted relalgesnyr ahsniltiihgg t siea tamal o/Sithd nf or mat i on

of all qf the displa evices arranged.in a plurality. of trains, which are
Car get s TP P ARl T b Ro e neBRE Bt RES T Y Lt '0h PHiER

t he manageimshceent ef dingplay siiispdiagahigngnt hatganoenthofdionserating  the
analysig a,gredeternined alarmlife is approaching on a 32 display

devi ces9CBased bh thé® aifdi9fsiPetvredr raltFen BR1AF I Obf i< devi ces

arrangegntréhe & alms .qWHIGH bevitansebl i edefvom then anal yzig slag-in the
tralns'value of standard luminance set in advance at a time of

displaying an image, the driving-status display step includes

causing the predetermined alarm to be displayed on the status

display panel.

10. The in-train display-device management method according to
claim 9, wherein when luminance decrease information indicating
that luminance of the display devices has decreased to a level
lower than a predetermined value for maintaining image display
quality is generated, as a result of analysis at the analyzing
step, adjustment of a driving current of the display devices in
which the luminance has decreased to a level lower than a
predetermined value for maintaining the image display quality is

performed based on the luminance decrease information.

11. The in-train display-device management method according to
claim 9 or 10, wherein

an elapsed display time information of image display on the
display devices is further used as the monitoring information,
and

the analyzing step includes analyzing the driving status of

the display devices based on the luminance
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information and the elapsed display time information.

12. The in-train display-device management method according to
any one of claims 9 to 11, wherein

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

the analyzing step includes analyzing the driving status of

the display devices based on the luminance information and the

temperature information.

13. The in-train display-device management method according to
any one of claims 9 to 12, wherein

the analyzing step includes analyzing the driving status of
the display devices and setting respective replacement times of

the display devices.

14. The in-train display-device management method according to
any one of claims 9 to 13, wherein the driving-status display
step includes collectively displaying the driving status of the

display devices in a vehicle unit and a formation unit.

15. The in-train display-device management method according to
any one of claims 9 to 14, wherein

the analyzing step in the trains includes transmitting the
analysis information of all of the display devices arranged in a
plurality of trains, which are targets of management, to a
management center that collectively manages the analysis
information, and

the management center displays a predetermined alarm
indicating that an end of operating life is approaching on a

status display panel, as the driving status of the
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display devices, based on the analysis information of all of the
display devices arranged in the trains, which is transmitted

from the analyzing step in the trains.



