DESCRI PTI ON I N- TRAI N MONI TOR SYSTEM AND | N- TRAIN MONI TOR METHOD 5 TECHNI CAL
FIELD [0001] The present invention relates to an in-train nonitor system for
nonitoring devices installed in a train and conditions of passengers in the
train. 10 BACKGROUND ART [0002]In recent! years, an in-train nonitor system
is incorporated in many trains for providing nore confortable and efficient
services and rapid recovery froma failure of a device and the like. This
in-train nonitor systemcan 15 col lmedCcraprdni tor certain types of
information fromdevices of train cars, such as doors, air conditioners,
and brakes. An in-train nonitor systemis further capable of taking inages

of a congestionatglery NEhde@f B dor A QReralinGiandid ang gl
anenities, such as washroons and 20 autonmati c vendi ng machi nes, by caneras

i ncorporated in passenger conpartments, car coupling portions, doors, car

ends and t Caﬂt red data (hereinafter, sinply "inmaging data") IS
sent toga gﬁ? I\4(‘[‘%’ptieV|c,gg‘[%rowded on a driving cab or in a conductor'’

conpart nent| cmtelr a 25Hd ansiiaRi amwehannel ddldhe taian tie-dirsplay the
condi tions of anenities. [0003] Conventionally, an in-train nonitor system
di scl osed |I‘|‘mefd?tr ST, £ Pattit! oduite te Vi Cean Idisdilaypcan i mage ot

aneni ties q§§§ tﬁﬁﬂ%@(ﬂ@ ég A% deyvigg 113,30 case that an anonaly
ed ont

has occurr e anenltle that the train crew can readily recognize
the conditions thereof. [0004] Patent Docunent 1: Japanese Patent No.

380014 | NVENTI ON PROBLEM TO BE SOLVED BY THE | NVENTI ON
100051 J§¥§£$$$§§$Eég% train nonitor system discl osed

[C002] In recent years, an in-train monitor system is
incorperated in many tTrains for providing more comfortable
and efficient services and rapid recovery from a failure of
a device and the like. This in-train monitor system can

15 collect and monitor certain types of information from
devices of train cars, such as doors, alr conditioners, and
brakes. An in-train monitor system is further capable of
taking images of a congestion state inside of a train or
operating conditions of amenities, such as washrooms and

20  automatic vending machines, by cameras incorporated in
passenger compartments, car coupling portions, doors, car
ends and the like. Captured data (hereinafter, simply
"imaging data™) is sent to a display device provided on a
driving cabk or in a conductor’s comparimenit over a

25  transmission channel in the train tce display the conditions
of amenities.

00033 Conventionally, an in-train monitcr system
disciosed in, for example, Patent Document 1 can display an
image of amenities described above on a display device in a

30 case that an anomaly has occurred on the amenities so that
the train crew can readily recognize the conditions thereof.

[0004] Patent Document 1: Japanese Patent No. 3800149



in Patent Docunent 1, canmeras record a |arge volune of 5 imging data and
the anobunt of imaging data sent on an in-train transm ssion channel
increases with a rise in the nunmber of canmeras and thus has greater effect
on the transm ssion channel. Particulark@ when an existing in- train
transm ssion channel is used as data transmtting 10 neans, congestion can
occur on the transm ssion channel and the transm ssion channel can possibly
mal f unct i omidCiadvers e rcandiftNTams occur coi nci dental ly. [ 0006] The present
invention has heen nade in _view of the above, and an object of the present

e

i nvention i'$4H5 T&r&ﬁ FETAEL A i 1W|%Ntl&pNsyst emthat can effectively
suppress i ngrease i n AUt of datia sent oA sANSYs o ichamnels in a
train. MEANS FOR SOLVI NG PROBLEM 20[ 0007] To sol ve t he probl em descri bed
above and dchifarenthéashjnsett, lan damemesal wamoic or Isyscemciln@leudds: an
informatio nagenent. sysi em t hat \nages noni torjng-target caqndi,tion

% r}’“{ogﬁjtlgg}[ %nta a)ﬁol ?Lhe f5) ouQR o%?lma ing t(fea %l r’le)%ar}%tral G daiver as
t hat are i noeriporatedniit 22 espesldlvd d@asgans tand trdke iimpges of the

devices incorporated in the train; and a transm ssion device that is
connect ed tHWERT At CAIP SRS $46h "éfaide 6 S4dRAt & Y& and rel ays

I magi ng datg fI-HNINe CRRIA L0 qCH (LIRIN QS A MIELE! 1 4iNe 11y tikal N ,
nonitor systemfurther 30 includes: a canera-control central device that is
connect ed tigraie Unsronistsion raragetents sysidemsan tehd namansvitssicon devi ce,
noni toi? tf{\r% noni t ori n%-tt.ar get. _condition informtion sent fromt qe g

i nfor mal i of IAgSTRIAT QY stei®! £Gé et d0§ WHEwaY StHE asiiteds! an

i ncor por at ethd rAhenlifdiiRral@anhed RO GaRdit n@n.fuakd igenarrat es a
frane-rate control signal for adjusting a frane rate of inmaging data from
the caner a2HifFs® CATErd1Eomt P61° e CRilnal d@d@Fiedd t-hat 5 i's connected to the
transm ssi ice ra . .adj S fr rate.qof..J ing data
fromthe cgg%ﬁgﬁbasegﬂ%%%gﬁgﬁﬁgﬁﬁgpﬁgﬁégg%E%%bFﬂﬁ?b%gﬁé %%té@ﬁﬂ%gﬁgHE

| NVENTI ON 10{e0GA8IvAGCc airdi rg tod jlelee: iod- tthai mremminttori rsyesittdmnofi st he

15 provide an in-train monitor system that can effectively

. . : ono an o in-—
i nformation romyvari ous devices | ncorpora ;

suppress increase in an amount of data sent on a

transmission channel in a train.

MEANS FOR SOLVING PROBLEM

20 [(0007] To solve the problem described above and achieve
the object, an in-train monitor system includes: an
information management system that manages monitoring-
target condition information output from various devices
incorporated in a train; cameras that are incorporated in

25  respective train cars and take images of the devices
incorporated in the train; and a transmission device that
is connected to an in-train transmission channel of each
train car and relays imaging data from the camera to each
train car, wherein the in-train monitor system further

30  includes: a camera-control central device that is connected
to the information management system and the transmission
device, monitors the monitoring-target condition

information sent from the informaticon management system,



present invention, increase in the anount of data sent on the in-train
transm ssion channel can be effectively suppressed. 15 BRI EF DESCRI PTI ON OF
DRAW NGS [0009]FIG 1 is a configuration exanple of an in-train nonitor
system according to a first enbodi nent. 3 FIG 2 is a block diagram of
a configuration exanple of a camera-control central device. 20FIG 3 is a
bl ock di agram of a configuration exanple of a canmera-control term nal

devi ce. detemliGed vistadd adle dicaagreaam dfnarganfdigur atrl arheexanglre of a
canmera-control term nal device and of a camera accor difng to a second

enbodi ment .2 E5FIG2 319104 Shthp] '@ Tof AT SR Lt ol &2 SEST MODE( S)
FOR CARRYI N%r@%ﬂ'é@ddﬂME%m&ijr%Wﬁﬁé ghedidents gfingmdd train

moni tor system according to the present invention will be explained 30
bel ow i n deftzin e Cansferendel too adie @ocompanyi g raw Ingsv ifive tdradsent

I nvent | en i"jss no&nr!eicrgetc? "ot q tehetreanrps dﬁi%rgeﬂntns' “\:roll]anlﬂ Fi te ecrg?noedljanenﬁd FIG 1
is a confi g‘UraCfl on exanple of an i n-train Toni t of system accor di ng to a
first enbodidpnitofa tthewnpy esant dmvientdion; And edoralvhenaridara $ysieam 10
shown in FIG 1 is configured to include condition-nonitoring target

devi ces 120" i Wiorimor-déntGBIt 1% M2 Idevi ces 110, 5

i nformati on-control central devices (hereinafter, sinply "central device")
100, driving-cab display devices 80, a conductor-conpartnment display device
81, caner a-EFIGHGEDICLE ahtly alNVdaldl Ild@s 20, transmi ssion devices 70, recording

units . _CaIR] -control termnal ﬁgvi.ce__ herei nafter, 10 si gy_ "term nal
devi ceﬁg 30, ane?i] can@rcacsorégnacr]sq’ﬁjrf 14 y-L_nco dﬁlerﬂoél']'oif().li I Slqr%"}-n% :8) nu}ﬁ)ni tor
system 10. Q042 Theweandidri ,onrmridey iing thay getodavicesial2 sent on

the in-train transmission channel can be effectively

suppressed.

15 BRIEF DESCRIPTION OF DRAWINGS
[0009] FIG. 1 is a configuration example ¢f an in-train
monitor system according to a first embodiment.
FIG. 2 is a block diagram of a configuration example
of a camera-control central device.
20 FIG. 3 is a block diagram of a configuration example
of a camera-control terminal device.
FIG. 4 is a block diagram of a configuration example
cf a camera~control terminal device and of a camera
according to a second embodiment.

25 FIG. 5 is an example of a camera contrel table,

BEST MODE(S) FOR CARRYING OUT THE INVENTION

{0010] Exemplary embodiments of an in~-train monitor

system according to the present invention will be explained
30 below in detail with reference to the accompanying drawings.

The present invention is not limited to the embodiments.

[00117 First embodiment

FIG. 1 is a configuration example of an in-train



represent devices incorporated in train cars, such as doors, automatic
vendi ng nmachi nes, in-car thernoneters, and | oad 15 conpensating units.
These devices include various types of sensors, and certain nonitoring
signals sent fromthe sensors (hereinaft%r, sinply "condition information")
1D can be sent to the information-control term nal device 110. [0013] The
information-control termnal device 110 is 20 incorporated in each train
car and hasmbmbt:bnt eyscar dcansiission 4 / FersTheneddimesnt hef the

i nformation-control  term pal device 110 jncq&gorated in aﬁ%gain car ot her

than both efBeE&rts tARCHe: @onndtt et tiord e Tt or WatF GH-Eont ¥ ot PYEF nihal

devi ces 110z98, the; adi 8N, £&4 Scd M ouBha@N-d i f o &R ¢ 4 F AN M SSEON
channel 101. Because each of the end cars has only one adjacent car; the

i nf or mat i ondevhtesl 12@r nd m&d roeyi @ dAOt foc orponined devidres ehtlcar can be

connect %d to the central dewfe 100 Vi a,an ntr '&%j}{é’ft@' on.&g?nsm ssion

channel 103']“%'3?3%&1%Jn%nb?g?%%o V\%erilthlf &r-car 30 transm §sion 1/Fs. 36014] The

central devygeendOfl i GevNEOTPOT @S editiveagh-af dhepend CariscandTcan be
connected to the information-control termnal device 110, the driving-cab
di spl ay dev?%du%twc%%ﬁlfiﬁﬁe%%n%%@%htcﬁ%ﬁ%rﬁlr'alCW%EC%L.rq'%e

drivi ng- cab.displ ayadevice 89 is-instald ed i feeacds ofo t hesendicags. Wen a

conductor's conpartnent Is included in the train formation, the
conduct or - complas t dent caieph-aydevd cet 8dnisa b detsieadd ethérethel tonductor' s

conpar nt., A systemconstructed b e driving-cab display devices 80,
Che eerl ol S HE Y e R e Tt O Sl AR P o R T 0
the conditi@fnp®ndiesiog s get-devicasedi2bt Sssyefanred to as information

managenent system 10[ 0015] The dri vi ng-cab display device 80 can be
connect ed t P hel canerhe comnd bt eenieal - delvi ¢ e Podetwieh et at 4P car with a

conductor's j i HQJSQ:. ~the. trajn fo io ]Jih
conduct or - co arsfén%{r?&%\{%%%;g evi ce]'L%LlécgzlalnI]i b@%orﬁln(ge%:?ge'd %I%Cthgs doors,

transm ssi onitdend icie: AendinAceoridi magd y , ir-hesxdrive mgereate kb spday dewvd ce 80
and t he conduct or - conpar t nent diﬁ{ %ﬁa%dgevj ce 81 can be used as nan- machi ne

|/ Fs of-°t héeTTREIA - MR br® sys CYHEE Yri Ve o O Bt ayYifevi Te 80

or the condugtOlr£OMRaY tamnt, 0 spbav: demiges Bind Beeimes Frmgifng data
(hereinafter, 20 sinply "FR (Frame Rate) post-adjustnment inmaging data") 51D
fromthe caarasrA0(whicindktaramsmpted $ooh then careranabmr'ol Hentral

device 20 or the, tsreanﬂ—fsnﬁsﬁhoe” %}eﬁléﬁgagPOnma@&époe]tt{ee%r{ﬂirgéf%gwieg'fgé ay any
anonal ous condition o e condition-nonitoring targe evi ces 0 by
operating 25 ®EM 1t chi Nk eyst ot 1 auatorsicr€en: panela di&playe The igain crew
can accordi ngly recognize the condition of the ,
20 incorporated in each train car and has two inter-car
transmission I/Fs. Therefore, the infeormation-control
terminal device 110 incorporated in a train car other than
both end cars can be connected to the information-control
terminal devices 110 on the adjacent cars through an inter-
25 car transmission channel 101. Because each of the end cars
has only one adjacent car, the information-control terminal
device 110 incorporated in the end car can be connected to
the central device 100 via an intra-car-formation
transmission channel 103 using one of the two inter-car
30 transmission I/Fs.
[0014] The central device 100 is incorporated in each of

the end cars and can be connected to the information-

control terminal device 110, the driving-cab display device



condition-nonitoring target devices 120. Al so, plural pieces of the FR
post - adj ust nrent i magi ng data 51D can be di spl ayed si nul taneously by
splitting display on the 30 driving-cab display device 80 or the

conduct or- conpartnment di splay device 81.5[0016] Al t hough a sensor is
required for detecting an abnormal condition of the condition-nonitoring
target 6 devices 120, it is not necessary to add a new sensor because the
condi tion i&F,oravat itdre kirhandtesh ity la daai e i dorimed | 0N, meegeneint isyst em

can be utilized, [0017] For, ex | e, by displaying, on the driving-cab 5
di spl ay de\/?aé% @ina]rﬂﬁ’ t%‘”c%ﬁtjo? -¢ ]t‘?fgn]t“ 0‘?%‘%} & deVi B | mage
of passengeinaxid shendie speadnof -t d rad nihas,desraasad to-eqyal to or

less than 5 km'h, the train crew can check whether any passenger has fallen
over near af@owrtiany tiHee |GReiudter 1o T ft ahi 3 sy erstres 101 thmt no

obj ect kS C ty daqr en,.doors, ar | osed. .Furthermor by
noni tor|5ng 1 L%J}’lle]ﬁagde?ia 3%68 ﬁOQ%uecq‘tor%i Sn,cecfnt?pacitﬁn neL ”cheZ{;KSé/gsqu\;?]rét her
passengers @airesti fud dzay daus ondidd-ammd i@l 4 Seeditdhesd,r aile
tenperature at peak hours. 15[0018] The canera-control central device 20 is

i ncor por at 6P Pacif bicthe Ehd i s AIHEF e diNY Uhh 1S 80 e
i ncor por at egh+-Lertal N G %hé%&ﬁi&@%lﬂ@f&qﬁg%aﬁc&ft HLAT-M th the

conductor's conpartnent. The transm ssion device 70 is incorporated in each
car and 20 §i4t ercomaiented ia ke othelotnanism gsomaeyi cesy SAEDY an

inter-gar t 1 ssion channel 71, thereby form.n i nf ormati on
transmﬁgsi oL@hﬁnnel Jlﬂhe He it Tt v Jﬁ&fa&f et‘ijbc%}. ai%bnecafrér}?ﬁ nal device 30
i's incorporajretbdieeach ar @itk cancdie gannegted T aidhied ransmgsdon devi ce
70. 25[0019] The recording unit 60 is connected to the transm ssion device

70 on the Sdifellt raih el ahF I EHpAbl © GTRACHUNng" 1 He PR tiradiirst ment
900 detc R, AR PRSI AR Bl By b
theft. [0020] Kad I icoranditteek tdi agram ofnsaniconfdrguteatian 70.

15 Accordingly, the driving-cab display device 80 and the
conductor-compartment display device 81 can be used as man-
machine I/Fs of the in-train monitor system 10. The
driving-cab display device 80 or the conductor-compartment
display device 81 receives imaging data (hereinafter,

20  simply "FR {¥Frame Rate) post-adjustment imaging data") 5D
from the cameras 40 which is transmitted from the camera-~
control central device 20 or the transmission device 70,
and the train crew can display any anomalous condition of
the condition-monitoring target devices 120 by operating

25 switching keys on a touch-screen panel display. The train
crew can accordingly recognize the condition of the
condition-monitoring target devices 120. Also, plural
pieces of the FR post-adiustment imaging data 5D can be
displayed simultaneocusly by splitting display on the

30  driving-cab display device 80 or the conductor-compartment
display device 81.

[001e] Although a sensor is required for detecting an

abnormal condition of the condition-monitoring target



exanpl e of the canera-control central device. The canera- control central
device 20 shown in FIG 2 is configured to include a transmssion |/F 21,
a transmssion |I/F 27, a display device |/F 22, and a signal processor 23
as primry conponents thereof. [0021] The®transm ssion I/F 21 can connect an
intra-car- 5 formation transm ssion channel 72 that |eads to each

transm ssion device 70. The display device I/F 22 can connect a

di spl ay- devileel teankhd ssionichannelcd®2sd hatt ¢ eatls 4 ondhesarsor ng- cab

di spl ay device 80. The transmssion_ |/F 27 c onnect .t he .
ntra.car fErRARTOREAD FAhe e Oht CHEHET 75 (s ehd 1 s Rent r al

devi ce 100. 1} 89224 Then shanaleREPEespOFet3cdis wonli guradito include an
i magi ng-data output unit 24, a canera-control-signal generating unit

(herei naft ef90%7 hpl y Far geradmipreneriat i fgenba g/ )opsthamrving-cab
noni t or izng- ,C j L i r i itori i her el er,
sinply '5i nf%ﬁr#gfébongén@h% gfg(is n%li(lgjnii )&54}6&? (Ee]'oi(Lh réi‘ngtlfrﬁ%é]t n%]h%%%; ng unit

26 can nonideviddes o timyd ndOrpmd songdD eent Wieam tie gentd abf devd ce
100 via the_transmssion I/F 27 and 20 determ ne whet her_any, of the

condi ti on- b tortdy FergetsHevitedd Db tQ ¢h Hitapnttml ToM .

[0023] The signal generadl nehdmi t,125- 1680 Jeneral & ycamla £ontdoloedgnal 4D
that includes a signal (an FR adjusting signal) for adjusting the franme
rate of i naggayg 5@t abefore FRad] dsierentathetednatareralsd mplsurdR

pre- adj,ust ment. i magi.n ata") 3D, .a control signal 6D for_adjusting an

Pimgi ng i 1T O SRt oy AT Ehoto W G g At TG B L t5er a 40
(an i magi ngmh-ieeth©n: Cank nadn Si@nalg |, thdafosmms i onuspeci Fyda g toimhich t he
30 recording unit 60 the FR post-adjustnent inmaging data 5D is to be

recor ded, & itf oM Hh Wi At IR LGSt | Tt | Oh @ & P Y agi ng dat a

I's sent. [QQ24ifhe.t wPe:10Ta thesd nforimd 1on, {5 NAfpd tided 10 tdhey
hours.

15 [0018] The camera-control central device 20 is
incorporated in each of the end cars. The reccrding units
60 are incorporated in certain cars, such as the beth end
cars or a car with the conductor’s compartment. The
transmission device 70 is incorporated in each car and

20 interconnected with other transmigsion devices 70 by an
inter—-car transmission channel 71, thereby forming an
information transmission channel in the entire train
formation. The terminal device 30 is incorporated in each
car and can be connected to the transmission device 70.

25 (10019] The recording unit 60 1s connected to the
transmission device 70 on the same train car and is capable
of recording the FR post-adjustment imaging data 5D. The
recorded KR post-adjustment imaging data 5D can be used as
evidence material in a case of a criminal act, such as a

30 Dbaggage theft.

[0020] FIG. 2 is a block diagram of a configuration
example of the camera-control central device. The camera-

control central device 20 shown in FIG. 2 is configured to



8 above exanple. For exanple, an arbitrary recording unit 60 that records
the FR post-adjustnent imging data 5D can be designated from plural
recording units 60 on board the train. In a case that the recording unit 60
is designated, 5 nore than one recordi ng7 units 60 can be designated or the
recording unit 60 can be designated based on the type or volunme of the FR
post - adj ust nent i magi ng data 5D. [0025] The generated canera control signal
4D i s sent itrockadh 4 ermrnahi cewircel 30 A a 4 herdrsanissd ssi oVl /7 21z and t he

10 transm ssjon device 70 on each train car and utilized jn the term nal
devi ce 30 THTSRGE 1917 Such B R S (B HEHA bfPTHE T et dtf JSt iRy
I magi ng dat@, 3D and angle-adi ustment of the canera 40. [0026] Wien t he

i magi ng-data output unit 24 has received 15 the FR post-adjustnent inmaging
data 5D vi al @&l t r ansthiss siomanips 2iion the' | Fagiag-datsedutputi umna-grcan

send the F t.-ad] rren.irra(.gin dat t.q t.he driving-c di spl ay
devi ce go \% alor‘f%tej%d% gtf)%aa%/sr&dles\ﬁlce‘ I%‘ia%al [5@02%% éea&ﬁsl stncg ‘%%‘ck di agr am of
a confi gur at s exanpd ey ofe the. carer aticgitawldderas malrF deviemm The
term nal device 30 shown in FIG 3 is configured to include a transn ssion

|/F 31, a sTYHMIClcat 1Sty e TR | g il s B0 £ ciftt-a Lontitt er
(herei naftefs, o Nl Yoy ontinold &ridy, 35 and, ayopes agd / F @& as primary

conponents thereof. 25[0028] The transm'ssi'on |I/F 31 can connect the intra-
car - f or mat i oretyrainsT @si bff chammel Gndwt Yleads o tdver-tamsti syl on devi ce

70. The,canera |/.F 38 _can caonne ne_.or. nore caneras._40. t hough t he

term ngp devi TES0 E1R Cr}?‘?ﬁ”}ﬁr}ec}%qﬁjaast tlheea Sar%ec?gﬁ}fbo CGEinrﬁerE:Aj: y ‘Connected to
the 30 canmer@l/F 38, it is also possible to connect a hub to an arbitrary
position of the canera |/F 38 and connect the canmera 40 via the hub, \Wen

such a confi®iaah i on The enploye@rAG9H %%t iOh Toh dHe uhiRd o dhaii s for
9 connecting, the careras 4Q, &, {;gduced. . [0929] The, signalg; nal
collecting/delivering unit 32°1s configured to include a signal 1/F 39, an
i magi ng- datgeregorteigas iungl tunjtte 133 neiice g condrlol -'Sdigved 1 diestandtutiang uni t
15 unit") 2%, and a monitoring-target condition-information
monitoring unit (hereinafter, simply "information
monitoring unit™) 26. The information monitoring unit 26
can monitor the condition information 1D sent from the
central device 100 via the transmission I/F 27 and
20 determine whether any of the condition-monitoring target
devices 120 is in an abnormal condition.
[0023] The signal generating unit 25 can generate a
camera control signal 4D that includes a signal (an FR
adjusting signal) for adjusting the frame rate of imaging
25 data before FR adjustment {hereinafter, simply "FR pre-
adiustment imaging data") 3D, a control signal 6D for
adjusting an imaging direction as well as telephoto/wide-
angle setting cf the camera 40 (an imaging-direction
control signal), information specifying to which the
30  recording unit 60 the FR post-adiustment imaging data 5D is
to be recorded, and information designating a destination
to which imaging data is sent.

[0024] The type of the information is not limited to the



5 34. The imagi ng-data aggregating unit 33 is capable of aggregating the FR
post - adj ust nent i magi ng data 5D sent from one or nore caneras 40 and

sendi ng the FR post-adjustnment inmaging data 5D to the intra-car-fornmation
transm ssion channel 72. The control -si ghal distributing 10 unit 34 can
receive one or nore canera control signals 4D sent fromthe canera-control
central device 20 and sends the canera control signal 4D to one or nore
control | er sal3dve [ 0030} The cont retimpl8s 4 conf i guredrdoordchyden b segnal
I/F 41, an FR adjusting unit IIgﬂherei_ nafter, sinply 15 "adjusting unit") 36,
and an i magF PRt df FeREFOntRBntF oPPer ~FhEr SHRR | et A%t Mipl 92 BYi P cEionbe

controll er”gde3von ey SEORRl pl1 AFa Al -4 8581 Ve thescamena, £ontsol signal 4D
sent fromthe signal collecting/delivering unit 32 and send the FR

post - adj ust wedini maging data Bt othdersigndlng /¥ B9, 6Q0i§ 00331 gThieed,
directiqgn controller 37 can send the imaging-direction control signal 6D
ncl uded | nTHe cAnerd I oRtFoTC STgnat 4D Slni ' rom 16 Conrr ol 251 el

di stributi ngeddndiB4 01t heo casmerive 4feyi@ndhed ceadsd ot FLIB38. type or

[ 0032] Adj ustment of the inmmaging direction and the |ike 25 of the canera 40
can be madeV$hBcht atRanherPehlatad et aktimt§o Higtdcerred on an

automti ¢ veiding Moo d acaled alafe fecdon{ 05) EXATRL £ 11 e, caIEE a: 40

which is in ed at a position where an inage o vendi ng nachi ne can
be taken i scach ustediwt aniangl@ specilé edrdpys80s ¢ hen s gnatl genériate ng

unit 25.as well as tel ephotp/w .deangle setting correspondi ng. to.the angl e,
oo a0 P e R A Bl S e T S bt o TR At 2"
Besi des, thengap@rasndD doFidakimordregest of) [ heudmsi derpfad)csontied 10

train or ocean-side doors or nountain-side doors as viewed fromthe
travel i ng dv¥ eelhte ofk dpr e el ivaimeran o ¥ 423 y>le omtd i@k [ 0033] The

adj usting %fu%?x‘?@ cg@p@ﬁé/ecérp&%é:a?{r@ya 5 control signal 4D sent fromthe

control -signal distributing unit 34 and the FR pre-adjustnent inmaging data
3D and adj utt2de FR wien htehd R et agh dist arent tpuagimit d2d ah 3D aecotdedig to

an FR cantrol slhgnal included in the canera control signal 4D. 1,0%0,034] FR
adj ust rent 1€ AR R s T HET UMRE 38N DM v Such S e @l RERD when

the condi tion: monj tiogd nﬂné@wgdg@yi&@@p&@%@w 3 @Mokdred @ondigion, the
FRis set to 2 fps as the initial value, and when the speed of the train
has decr easeebt-oa@&usiingnt ormaelsg tdalin SRS, thhed FR 1% Teale dhgeth Yo 5

Bty SRS, R st R san e perdpred 2o that the FRIs
the present[dowenti orFi®. Mtid ianpeskk heredoam of a configuration

20  example of the camera-control terminal device. The
terminal device 30 shown in FIG. 3 is configured to include
a transmission I/F 31, a signal collecting/delivering unit
32, a camera controller (hereinafter, simply "controller")
35, and a camera I/F 38 as primary components thereof.

25 [0028] The transmission I/F 31 can connect the intra-
car~-formation transmission channel 72 that leads to the
transmission device 70. The camera I/F 38 can connect one
or more cameras 4C. Although the terminal device 30 shown
in FIG. 3 has the camera 40 directly ccnnected to the

30 camera I/F 38, it is also possible to connect a hub to an
arbitrary position of the camera I/F 38 and connect the
camera 40 via the hub. When such a configuration is

employed, limitation c¢on the number of channels for



[ 0035] The FR can be changed according to the congestion 20 degree of the
train. For exanple, when the condition-nonitoring target devices 120 are
not in an abnormal condition, but the train is crowded and a crim nal
offense is likely to occur, such as at p%ak hours, the FR of cameras 40
taking i mages of the inside of the train can be 25 changed to 5 fps
regardl ess of the train speed. The congestion degree of the train can be
det er mi ned byrnceavend i tige Stgnatss reCecyedodyrédecéd ai n-i nf ormati on

managemnent fromthe, | oad coppensating units of the respective train
cars into a?%@éng?sti oh'¢ at 2913 BOB6T Bt Fhere L Rl 2 hetbhd?4 | Bh- moni t ori ng

target devigsnd29utsqifoamabnet nil s congi tipn, 3§0r,example,a-goor that is
supposed to be closed is not conpletely closed, 1naging data of higher
clarity canederegegoraedubit changiing 2 1denthel FR @fal hél shndrat 207 twking t he
i mge of. t he, dev| In.question to a higher rate ( fps).. The FR.can be
changed 5acc§% di n%ﬁfolr{l% -k n(Eiiad()‘iL1 %%%‘% %hjsn%oﬁ%ﬁi%%sjfg%%pfﬁ?%a%e can be
changed fromy@negsan®y a-4d IR vaot hed astmeht . iibi SOy M tHh $ihesencontrol s,
the in-train nmonitor system 10 can nore effectively suppress increase in
the amount bfOHa?f seht™ofe t FRMFFRT alta?nd of Pt i o W%n‘%fﬁ%%?‘b"ﬁ channel 72

and ot her channel gt haf COMNYENEL 003 p 1 s LRk N DAL 101 - SYSERIE; o, and al so can

efficiently use the recording 10 capacity of each of the recording units
60. [0038] FtG:ndnissaen exanphel of2 a chinereociontkod i¢abl edi#t cHerBneont r ol

tabl e ﬁ% iéﬁgres { in the canera-control central devié:e J20 and used for
adj usti'ng Bhd® T he T gt ig” angle Of ThEe® camerad 49! M e %Ja%?gsc trol
tabl e 50 i ssdi%t cond:h g€ d- 410 et diger A1 Casnitibede dilce a montd ofdNgs t ar get

52, a canera nunber 53, an imaging angle 54, an FR 55, and a display 56.

[ 0039] The clEre nemmRFa 5101 R £ at 8814 hel Hubbh e @seT gHeEe tePat ¥eal artar>and i s
useful for sgpasately ] I - I L an be
relatively (F:rovvd]:d (t%}ggc%ﬁ%ﬁe]g%%%d%grgg %@%@?%ﬁ%&%?%%?ﬁaﬁ
conpensati ngiamil s) /Al t hat Forad)hsssnernawded(tead imahrer f os imexaypl e.

[0040] -]l-ge npé‘c':l;]txzosr{frgg tt?rggte't) 5%6} ngrggaatu%asin?aé:iorgg g{lzgect:{]j?on controller
(hereinafter, simply "direction controllexr"} 37. The
signal I/F 41 can receive the camera control signal 4D sent
from the signal collecting/delivering unit 32 and send the
FR post-adjustment imaging data 5D to the signal I/F 39,

20 (0031] The direction controller 37 can send the imaging-
direction control signal 6D included in the camera control
signal 4D sent from the control-signal distributing unit 34
to the camera 40 via the camera I/F 38.

[0032] Adijustment of the imaging direction and the like

25 of the camera 40 can be made in such a manner that, when an
anomaly has occurred on an automatic vending machine
located at a deck, for example, the camera 40 which is
installed at a position where an image of the vending
machine can be taken is adjusted with an angle specified by

30 the signal generating unit 25 as well as telephoto/wide-
angle setting corresponding to the angle, so that an image
of the vending machine can be automatically taken. Besides,

the cameras 40 for taking images of the inside of a crowded



like that identifies the name or installing |location of the 25
condition-nonitoring target device 120. For exanple, when plural automatic
vendi ng nmachines are installed in the sane train car, any

condi tion-nonitoring target device 120 o which an anomaly has occurred can
be identified by giving different nanes to the machi nes. 30[ 0041] The canera
nunber 53 indicates the identification nunber and the |ike of each of the
caneras 40. ¢Theni Brt bakAnABRHEORSYSt €M hOunani alsodt akeoi aagesv obwphiur al
condition-monitoring target devices 120 with one canmera 40. 12 For
exanpl e, whéRCButbfatravoentyng’ hachinesCA Bha Brark FARtAFI edmEldseYto
each other apd.a.jeapera 3" is installed at a position where the two

machi nes can be covered by the "canmera 3", an imge of either one of the
machi nes can0Ob&35 tak®heoaliyubyitnbeutitandfacdh byceonerohéei pgmehe i magi ng
angl e of_the "canera,3", eyen when_there is_an _ anonal i th,ope. of the
machi nes’  BERRGLE | £ ANP i Aat BE"EnE  ABCBRSI £5 T6o I net 4Tt ° EAHEPEE™H0 as
many as theuﬁQBdB?JiQﬁd”@HEtQRiﬁgetéﬁgﬁétﬂ@ﬁitcﬁrﬁaé2ﬁg &heaarpuahdof the FR
post- 10 adjustnent imaging data 5D for transm ssion can be reduced and the
amount of dagausenthenFRheli hiealRapreorfdhesbRCEE abBAYSRY ofeERhanbel 72 and
the like as i pcrease,li fi cord i

recordi ng u%%?bgagﬁgngﬁeggfF%c??%gfgfggggéggs%@éiﬁgfgogé]?ﬁ% %ﬁﬁ g? of the
caneras i s pohtloin s&édnbd €he exanpl e nentioned above. For exanple, one
canmera 40 can installed.near the ,center of ap.aisle. and.plural inmaging
angl es 154 czﬁogg]set %ragﬁ%SE%ﬁ%?alao?hgoaghﬁ? %ﬂ%nu?hg 96 P e

condi ti on- npRkLOriNguERr gehade¥t Cesal20uRER tReacHNAMRLoROnERNELEE Y, an

i mage showi ng a congestion status in the train is taken by the canera 40,
and when ant@n@ﬂﬁl@@Ei@©ﬁdi29oﬁrﬁaéno@cﬂ®r@@1oﬁoaﬂytb©nth%he FR is set

di tion-npni | t t. i ' h .
Condi t| on- oI € of PAG™T ar Get - Hovt £o. 130 BanoBe Tarn By TRedaRbr S0,

25[ 0043] Thet - fragi Ngs angteeddedintdb catesit be bcnagéng anghesSokméachtbé fRe
caneras 40. The FR 55 indicates the FR of the canera 40 for use at the tinme

of an aBnorhal ChRAPEi bA. ° TheS FRE Q&I E88VBRE- calief ABP&hgl 84 4F B RRF ef§

exanpl es. F@édﬁéﬁﬁykﬁedagoFﬁhgéntﬁg ﬁkSQSSQEQh%é&dtéslgpﬁﬁgp%héﬁedBBEsthe
30 type of a device covered by the "canera 3" {(for exanple, automatic

vendi ng nmactpaes Allande Byalaepeof othef FRi arewheanpheanandl yhéspnosenti kel y

to occur, the frequenc¥ oftagonaéigs gnd {he like. An FR for use when there
is no 13 ardhel V' AAd T hartf ot b8 at "th& ¢i me of an anomaly can be changed
fromone capggasto anphPerr can be changed according to the congestion

20 degree of the train. For example, when the condition-
monitoring target devices 120 are not in an abnormal
condition, but the train is crowded and a criminal offense
is likely to occur, such as alt peak hours, the FR of
cameras 40 taking images of the inside of the train can be

25 changed to 5 fps regardless of the train speed. The
congestion degree of the train can be determined by
converting signals received by the train-information
management system from the load compensating units of the
respective train cars into a congestion rate.

30 [0036] Further, when the condition-monitoring target
device 120 is in an abnormal condition, for example a door
that is supposed to be closed is not completely closed,

imaging data of higher clarity can be recorded by changing



[ 0044] The di splay 56 can specify whether or not the FR post-adjustnent

i magi ng data 5D is displayed on the 5 driving-cab display device 80 or the
conduct or- conpart ment di splay device 81.. Wth this configuration, when an
anomaly has occurred on the condition-nﬂﬂitoring target device 120, the FR
post - adj ust ment i magi ng data 5D fromthe canera 40 for which the display 56
is set to "ON' (the 10 "canera 3" for taking the inmge of an automatic
vendi ng machheerk3ciEnthbecexanpl ¢0ofakify bhecamabe antomatdealty dihspl ayed
on the driving-cab display, device 80 or the conductor-co rtment display
devi ce 81, FBFSex8hpFe. aThi €N&FI b#k®t he t FBFh- crEQPtBReaggaQ relggnArde the

condi tion OgcéérHBEgCQBdLBboﬁlﬂﬁnbEOéhaﬁaléﬁge&oH§Yt§§n§20 ®ReWARCh
anonal i es frequently occur, for exanple. [0045] As descri bed above, the

in-train nnmaﬂca systéﬁ1@baa9edrﬁrﬂ@ ooet hentiastOehbodhabher| ael udes - t he

oLgnal Brocgager, 23 LDl oeneLat s, Lhe carpa cont il <\ gnel40,00. bpsed or

t he con orna oM the centra evi ce justs

the i magi ngianghe aodet berkbkevelyt bepcasesasndbehneoipotatednboneach of
train cars according to signals included in the canmera, control_ signal 4D.
The in-trai A2EBnFED @95?@%11Dtéﬁsﬁaéﬁ§ﬂ§@§1%ﬁ% ?F?B?mFﬁﬁb?ﬁgcbﬁnaﬁ%a whi ch

Is sent frompthegcampea 40, ﬁQ@Q'tﬂgﬁt98n5§h£909§1Sﬂh1€9§9ntﬁoﬁlbbgher FR

only when there Is an anonaly ition, because the FR after sw tching
can be changgdta&sappndpaia@ec&nrefﬁeclvpelandseohUetr@&ooﬁln@e

cond|t|(p nDnItOFt r%e dgV{ﬁe 120 a$ a gs position where 30 the
camera i’ i nsPart - £AMI T the“Hth f‘rﬂ% P% Png“data required can be
transnltted{903sqansnp§§iOB channetsampler 8605 degnéPat Bent £60r dhpgelni ts

60. This can effectivel pEress increase in the amount of data 14
transm tt edhofidphEa| APRE r@ér 2t amd b ohSt PRASAT s&T okl ehaaRer 2 720Rkh8EC 6t her

channel s as. I&‘ﬁ’cgaﬂsdé{)%ga% éﬂdtﬁgeér‘%?ta%u%@?ﬁéd?ﬁ datacho Rﬂg?i%%

recording un as conpared to conventionat in-train nonitor sys :
Furt her noreanglbecfiuseet bemeate #0r | Hagi ngndataccahrbe thiahgedOtbsa hi gher

rate when an anonaly has occurred on the condi nmoni t ori n et device
0 e aoRRr e Be PeE AR otat ErEanE, L s Rk Ph e B B R o «
60, which cen, bg Hamékaeﬁuﬁgérsggurgﬁylﬁg?p@§e§n?m6 the bihker 48[ 0946]
Second enbodi nent he in-train nonitor system 10 according to a

second enbodi #eapliay BPfferent fron1the in-train nonitor sys;en110
cooor 9,1, S0 {11 SEyETReR! Thlh Lo AL 0E 5, 008k obbEt Lol gL bver o
first enbodiseattisihnesrpenat ed u@éﬁu1heocaﬁeparéeelyhadgonfﬁggraheon of
the 20 FR for a train car which can be relatively crowded (the
congestion degree is detected by the load compensating
units) and that for a less crowded train car, for example,
[0040] The monitoring target 52 indicates a code and the
like that identifies the name or installing location of the
25  conditicon-monitoring target device 120. For example, when
plural automatic vending machines are installed in the same
train car, any condition-monitoring target device 120 on
which an anomaly has occurred can be identified by giving
different names to the machines.
30 [0041] The camera number 53 indicates the identification
number and the like of each of the cameras 40. The in-

train menitor system 10 can also take images of plural

condition-monitoring target devices 120 with one camera 40.



in-train nonitor system 10 is identical to that of the first enbodi nent and
t hus descriptions thereof will be omtted. 20[0047]FIG 4 is a block

di agram of a configuration exanple of the canera-control term nal device
and of a camera according to the second l€nbodi ment. The terminal device 30
shown in FIG 4 is configured to include the transmssion I/F 31, the
signal collecting/delivering unit 25 32, and the signal I/F 39 as primary
conponent s Fhereodinp 8048 dhea st gnal i covdecinqghaehives i nganudit S2ei S
configured to include the inmaging-data aggregating unit_ 33 and the

control - si ghaPtt 52¢ | %h??%gt%n?%g@@“fi%ﬁc??%n% of {Tfe? i fragh hgliyatal ted

aggr egat i ngy unj t, 331 ANgh thge SO K O! =94 gRaLH 304 845104t EHG: Ok tH 34 RE €
identical to those of the I naging-data aggregating unit 33 and the

control - si ghadmeist 3T bueh ngmage t 0 B4e Aclcor dbig ¢D the Ma¢kinewbodi neat and

t hus descriptjons thereof wil) be omited. 15 [0049] The camera. 40 shown in
Fe 2 rs cOnF PO UE] it LeePBe St T ofY roRer O R g g et 5. and a
signal |/F 46388 ®Fi nREy" canppient s &her epfien Thiee €0Nt £ 0t edinddal pck utles an
adjusting unit 43 and a direction controller 44, 5 and has a configuration
i dentical tonehat BRetPRCbAET ol | BeCBSSActr it Hy Rt Thet B e ragcenbody nent .

That is, itehssaseontigheatign:in ahieh mhey contiolles,3p: iggluded in the

term nal device according to the first enbodinment Is incorporated in the
canmera 40. nMO00E0Ing thegdi rdevenbodl 2entthsi gnakst seht tlandiR egesved by

the t 1 nal . devij 30, and. th 40 t he. i i ng-di ti t
Si gnal 6D affth THETER pHe Gif Gstheht 1 nedy ng” At 30O WHETeak® | FE NG pr esent

enbodi ment , ahdiec15é gabsnar €f ther £ag@ia ONtKOl 1 5t gaata ADrdbnandot he FR
post - adj ust ment i magi ng data 5D. Al though not show, the imaging-direction

control si ghedn &M anter heh PR @k el adpudt et 11 hagr higvabt 22 3D aF€e3ent 1and
St o i PG Uebbo AT g (e coREpALES e T ontgeL e
and controlebfetheve pgimgodéseedi on can be performed on each of the
carerag 40 | pdopendently.  [Q0511A5 described aboye, because the iptrain
exanple mentioned above. For example, one camera 40 can be
installed near the center of an aisle and plural imaging
angles 54 can be set for the camera 40, so that when the
condition-monitoring target devices 120 are in a normal
20  condition, an image showing a congestion status in the
train is taken by the camera 40, and when an anomalous
condition has occurred on any of the condition-monitoring
target devices 120, an image of the condition-monitoring
target device 120 can be taken by the camera 40.
25 [0043) The imaging angle 54 indicates the imaging angle
of each of the cameras 40. The FR 55 indicates the FR of
the camera 40 for use at the time of an abnormal condition.
The FR values and camera angles are merely examples. For
example, an FR can be also specified as appropriate for the
30 type of a device covered by the "camera 3" (for example,
automatic vending machines A and B), a period of time when

an anomaly is more likely to occur, the freguency of

anomalies and the like. An FR for use when there is no



system 10 according to the second enbodi ment sinplifies the 25
configuration of the term nal device 30, the term nal device 30 according
to the second enbodi ment can connect nore caneras 40 than the term nal
device 30 according to the first enbodi ent. Moreover, because it is not
necessary to replace the term nal device 30 when a failure 30 has occurred
in the controller 42 of the canmera 40, mai ntenance cost and the |ike for

t he in-trai ool § aingysiem d6r cane bet rgocednand? noni 4rosmalgy ceam bes
continued with another canera 40. 16 INDI{_ETRI AL APPLI CABI LI TY [ 0052] As
descri bed aboveded her Ph-E1ai FRHDT to? SYt%h according to the present

I nvention, whhgh di Sphaysq] SBoLnos data, Sﬁé\écif;@%r&&w@% SANRS @SN B8R
predeterm ned display 5 device and records the data in a recordi ng nedi um
i ncor por at egoonradivaiment sinsefny dstanSh nie rdiselared o syise em i nt ended

ey T2 BAPYENAON NG, HIE-) ey ROTANY L QF CRAEIES GRMMEEA S 10
i magi ng dat@i Geney adeents ob1 Si gnath AR postowel gist aedn | neigimgadat a

anomaly has occurred on the condition-monitoring target
device 120, the FR post-adjustment imaging data 5D from the
camera 40 for which the display 56 is set to "ON" (the

10 "camera 3" for taking the image of an automatic vending
machine B in the example of FIG. 5) can be automatically
displayed on the driving-cab display device 80 or the
conductor-compartment display device 81, for example. This
allows the train crew to easily recognize the condition of

15  the condition-monitoring target device 120 on which
anomalies frequently occur, for example.
[0045] As described above, the in-train monitor system
10 according to the first embodiment includes the signal
processor 23 that generates the camera contrel signal 4D

20 based on the condition information 1D sent from the central
device 100, and adjusts the imaging angle and the like of
the cameras 40 incorporated in each of train cars according
to signals included in the camera control signal 4D, The
in-train monitor system 10 also changes the FR of imaging

25 data which is sent from the camera 40, enabling the FR to
be switched to a higher FR only when there is an anomaly.
In addition, because the FR after switching can be changed
as appropriate for the type and condition of the condition-
monitoring target device 120 as well as the position where

30 the camera is installed or the like, the minimum imaging
data required can be transmitted on transmission channels
and recorded in the recording units 0. This can

effectively suppress increase in the amount of data



6D | magi ng-

direction control signal 15 10 In-train nonitor system 20

Canera-control central device 21, 27,31Transm ssion I/F 22 Displ ay

device I/F

10

20

25

30

14

transmitted on the intra-car-formation transmission channel
72 and other channels as well as increase in the amount of
recorded data in the recording unit 60 as compared to
conventional in~train monitor systems. Furthermore,
because the rate for imaging data can be changed to a
higher rate when an anomaly has occurred on the condition-
monitoring target device 120, imaging data can be recorded
as a clearer image in the recording unit 60, which can be
utilized for security purposes and the like.
[0046] Second embodiment

The in-train monitor system 10 according to a second
embodiment is different from the in-train monitor system 10
according to the first embodiment in that the signal
collecting/delivering unit 32 which is included in the
terminal device 30 according to the first embodiment is
incorporated into the camera 40. The configuration of the
in~train monitor system 10 is identical to that of the
first embodiment and thus descriptions thereof will be
omitted.
[G047) FIG. 4 is a block diagram of a configuration
example of the camera-control terminal device and of a
camera according to the second embodiment. The terminal
device 30 shown in FIG. 4 is configured to include the
transmission I/F 31, the signal ceollecting/delivering unit
32, and the signal I/F 39 as primary components thereof.
[0048] The signal collecting/delivering unit 32 is
configured to include the imaging-data aggregating unit 33
and the control-signal distributing unit 34. Functions of
the imaging~data aggregating unit 33 and the control-signal
distributing unit 34 are identical to those of the imaging-
data aggregating unit 33 and the control-signal
distributing unit 34 according to the first embodiment and

thus descriptions thereof will be omitted.



23 Signal processor 20 24 I|Inmaging-data output unit 25

Canera-control -signal generating unit wunit 26 Mnitoring-target

condition-information nonitoring 30 C%qera-control term nal device 25
o}

(0049} The camera 40 shown in FIG. 4 is configured to
include a contreller 42, an imaging unit 45, and a signal
I/F 46 as primary components thereof. The controller 42
includes an adjusting unit 43 and a direction controller 44,

5 and has a configuration identical to that of the controller
35 according to the first embodiment. That is, it is a
configuration in which the controller 35 included in the
terminal device 30 according to the first embodiment is
incorporated in the camera 40.

10 f0050] In the first embodiment, signals sent and
received by the terminal device 30 and the camera 40 are
the imaging~direction control signal 6D and the FR pre-
adjustment imaging data 3D, whereas in the present
embodiment, the signals are the camera control signal 4D

15 and the FR post-adjustment imaging data 5D. Although not
show, the imaging-direction control signal 6D and the FR
pre-~adijustment imaging data 3D are sent and received
between the imaging unit 45 and the controller 42. The
controller 42 can be also included in plural cameras, in

20 which case FR adjustment and control of the imaging
direction can be performed on each of the cameras 40
independently.

[0051] As described above, because the in-train monitor
system 10 according to the second embodiment simplifies the

25 configuration of the terminal device 30, the terminal
device 30 according to the second embodiment can connect
more cameras 40 than the terminal device 30 accerding to
the first embodiment. Moreover, because it is not
necessary to replace the terminal device 30 when a failure

30 has occurred in the contreller 42 of the camera 40,
maintenance cost and the like for the in-train monitor
system 10 can be reduced and monitoring can be continued

with another camera 40.



32 Signa

col l ecting/delivering unit 33 I magi ng-data aggregating unit

34 Control-signal distributing unit 35, 42Canera controller 36, 43Frane

rate adjusting unit 30 37,
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INDUSTRIAL APPLICABILITY

[0052] As described above, the in-train monitor sysitem
according to the present invention, which displays imaging
data sent from plural cameras on a predetermined display
device and records the data in a recording medium
incorporated on a train, is useful as an in-train monitor

system intended for crime prevention and the like.

EXPLANATIONS OF LETTERS OR NUMERALS
[0053] 1D Monitoring-target condition information
3D FR pre-adjustment imaging data
4D Camera control signal
50 FR post-adjustment imaging data
6D Imaging-direction control signal
10 In-train monitor system
20 Camera-control central device
21, 27, 31 Transmission I/F
22 Display device I1/F
23 Signal processor
24 Imaging-data output unit
25 Camera-control-signal generating unit
26 Monitoring-target condition-information monitoring
unit
30 Camera-control terminal device
32  Signal collecting/delivering unit
33 Imaging-data aggregating unit
34 Control-signal distributing unit
35, 42 Camera controller
36, 43 Frame rate adjusting unit
37, 44 Imaging direction controller
38 Camera I/F
39, 41, 46 Signal I/F

40 Camera



441 magi ng direction controller 38 Canera I/F 39, 41, 46Si gnal
Canmera 17 45 Imaging unit 50 Canera control table 51 Car nunber
Monitoring target 553 Canera nunber 54 Hgaging angl e

10

15

45
50
51
52
53
54
55
56
60
70
71,
12,
80
81
100
102
110
120

Imaging unit

Camera control table

Car number

Monitoring target

Camera number

Imaging angle

Frame rate

Display {on/off)

Recording unit

Transmission device

103 Inter-car transmission channel
103 Intra-car-formation transmission channel
Driving-cab display device

Conductor-compartment display device
Information-control central device
Display-device transmission channel
Information-control terminal device

Condition-monitoring target device

I/ F
52

40



55 Franme rate 56 Display (on/off) 60 Recording unit 1070 Transm ssion
device 71, 101 Inter-car transm ssion channel 72, 103 Intra-car-formation
transm ssi on channel 80 Driving-cab display device 81 Conductor-conpart nment
di splay device 15 100 | nfor mati on-cont rdl central device 102

Di spl ay-devi ce transm ssion channel 110 Information-control term nal device
120 Condition-nonitoring target device 18 CLAIMS 1. An in-train nonitor
system conprising: an informati on nmanagém@t system that manages
nnnitoring-éarge condition information outgut fromvarious devic

i ncorporat ed"in a"5 T AF f " CARBY BLT t et EPe ?%@5?%%?%ieﬁnihn'%E%%gf?Qe

train cars anfatakent @?%eﬁftmg ﬁ@ﬂ&g@ hOSOf §OL 3G dakfet heohdat Nonand a

transm ssion device that is connected to an in-train transm ssi on channel

of each trainfearabhdnrehbyst | haghngedaeas fdom ¢he caperrerdtedchntaain
“wher e 10 Lnoira ; ) :
car & el Pr%ﬂ?, aﬁ{e‘ré%%ﬁa@nﬂ%‘% O[né%%;%}&?é‘%é’%t.. OH{«%%E’?%‘#?@@ ¥§aln

caner a-cont rol central device t I's connect e or mat1 on
managenent sysiesmantatdeitsaosmssiion devices mavtossatde in the

nonitoring-target condition inforpation sent fromthe information

managenent Sy3teim 219 detEFnPHESS Wit ARt the el tRs“PHLET et ated®® n the
train are ip,a.porel -condi L5080, ANghOeNesAleScR {FaIE-£aF eak@NEEDL, ST gnal
a

for adjusting a frame rate of imaging data fromthe camera; and :
camer a- cont Fbdgiey nilabd Hewicehe haanesa conneetledttoin car, wherein the

10 in-train monitor system further comprises:

a camera-control central device that is connected to
the information management system and the transmission
device, monitors the monitoring-target condition
information sent from the information management system,

15 determines whether the devices incorporated in the train
are in a ncrmal condition, and generates a frame-rate
control signal for adjusting a frame rate of imaging data
from the camera; and

a camera-control terminal device that 1s connected to

20 the transmission device and the camera and adjusts a frame
rate of imaging data from the camera based on the frame-

rate control signal.

2. The in~train monitor system according to claim 1,
25  wherein
when any of the devices incorperated in the train
indicates an abnormal condition, the camera-control central
device generates the frame-rate control signal for each of
the devices incorporated in the train or for each of the
30 cameras, and
the camera-control terminal device adijusts a frame
rate of imaging data from the camera for each of the

devices incorporated in the train or for each of the



20 the transm ssion device and the canera and adjusts a frane rate of

i magi ng data fromthe canera based on the frame-rate control signal.

2. The in-train nonitor system accordi n% to claim1, 25 wherein when
any of the devices incorporated in the t'¥ai n i ndi cates an abnor mal
condition, the canera-control central device generates the franme-rate
control signal for each of the devices incorporated in the train or for
each of thec3fecasebasgdamd the frihe-carerasconty odidesd nal device
adjusts a franme rate of inmaging data fromthe canera for each of the
devices incorporated in the train or for each of the 19 caneras based on
the frame-rate cppirol-61 90 monBrolheyd Nk r k&, DM G Of o SYSE A AGgergding to
claim1 or 2, wherein 5when any of the devices incorporated in the train

i ndi cat es awhab@brmal condition, the canera-control central device
generates an i maging. diyection. conty ol sl gnal for. adi ysting an, ymging
direction for eaCh” of “the”carer as; and the canera-control term nal device
sends the i agiagted0adi £106d e coMdDt ich gnahe t@aides cameras]l dentlhel
in-train nonitor system according to any one of clainms 1 to 3, wherein each
of the camef@%ieRnprieeated 5an { HERELPHT Sl 577 st Pt ¢! thiinalj et s a
frame rate ofi;i 0BG NG daf R d 1,00 & e LRI arbasedion £ hend rags 2l e sogtrol
signal; and an imagi ng direction controller that adjusts an

i magi ng directi ophdasaue on ¢diet Foragi ergrdia botdoiceontndd 205i ghading-

10 direction control signal to the camera.

4, The in-train monitor system according to any one of
claims 1 to 3, wherein
each of the cameras comprises:

15 a frame-rate adjusting unit that adjusts a frame rate
of imaging data from the camera based on the frame-rate
control signal; and

an imaging direction controller that adjusts an
imaging directicon based on the imaging-direction control

20 signal.



