Descri pti on ON-TRAIN VI DEO | NFORVATI ON DELI VERY CONTRCL AND DI SPLAY
SYSTEM Techni cal Field [0001] The present invention relates to
an on-train video information delivery control and display system
that provides video information to passengers inside a train
passenger conpartnent. Background Art [0002] For exanple, in

t he conventional on-train video information delivery and displ ay
system di scl osed in Patent Docunent 1, nnvin% i mages that are to be
di spl ayed inside a train have been d¥SGFéP&d°By anal og transni ssion
(that technol ogy establishes) to each car froma video information
transm ssion device installed in a | ead car -because the data anount
of noving images is large in conparison to that of still imges and
delivery in r&&§tTRALREVIEEGQ ANERBEYT IR BESLVERY (GoRGROLAD RAFRRAY SYSTEM
delivery in real time is not necessary have been delivered by digital
transm ssion. (0003]

Technical Field
[0001]

The present invention relates to an on-train video
information delivery control and display system that provides
video information to passengers inside a train passenger

compartment.

Background Art
[0002]

For example, in the c¢onventicnal on-train wvideo
information delivery and display system discleosed in Patent
Document 1, moving images that are to be displayed inside a
train have bkeen delivered by analog transmission (that'
technology establishes) to each car from a video information
transmissioﬁ device installed in a lead car because the data
amount of moving images is large in comparison to that of still
images and delivery in real time is demanded, and still images
for which delivery in real time is not necessary have been
delivered by digital transmission.

[0003]

Further, a dedicated cable is used for the analog



Further, a dedicated cable is used for the analog transm ssion, and
a transm ssion path of a network that existing train infornmation
devices form has been used for the digital transm ssion of the stil

i mages. [0004] Additionally, a video information receiving and
di spl ay device or a display control device installed in each of the
cars has received the still imges and the noving i mages and
performed sw tching between the still inmages and the noving images by
control signafZapaispsighconbioRr Sixpidrg)ssient apth el sanmegatorkasthat
that of the still images. Patent Docunent 1: JP-A-2002-209193 (pp.
3-6, FIG 1) Br3grbRureadn inkormaleinn deviresl Enge bRgtbesre Usedefior dihe

is to Solve [0005%
digital transmission of the still images.

[0004]

Additionally, a video information receiving and display
device or a display control device installed in each of the
cars has received the still images and the moving images and
performed switching between the still images and the moving
images by control signals (display control signals) sent by
the same path as that of the still images.

Patent Document 1: JP-A-2002-209193 (pp. 3-6, FIG. 1)

Disclosure of the Invention
Problems that the Invention is to Solve
[0005]

In the above-described conventional on-train video
information delivery and display system, there has been the
problem that, in order to deliver the moving images as analog
information and to deliver the still images as digital
information, the network that the existing train information
devices for delivering the still images form or a new
transmission path is necessary separate from the cable for
delivering the moving images.

[00086]

Further, there has also been the problem that, in order



In the above-described conventional on-train video information
delivery and display system there has been the problemthat, in
order to deliver the noving i mages as analog information and to
deliver the still imges as digital information, the network that the
existing train informati on devices for delivering the still inmages
formor a new transm ssion path is necessary separate fromthe cable
for delivering the noving i mages. [0006] Further, there has al so been
t he probl em t batdeliinvear dbe méwolmelimagiest, hétnby imgdssaggstoi donrsect, in
necessary to connect, in a 1:1 ratio, a branching device and a vi deo
informati on raceiyi natded & sptanchday céewvicea andphkayicent riglfodendtden
in each car, which results in many cables being wred inside the
cars. [0007] receiviuy tamer dikplaguédvige afr Fheligpihpgedbgels device in
delivered by anal og transm ssion has been about the sane as that of
an anal og tel exydlsicerr, aRdch trdwad theen midy icablestigeinpwayedpigdide the
quality. [0008] The present invention has been nmade in order to
sol ve the probiess descri bed above, and it is an object thereof to
obtain an on-train video information delivery control and display
system that igpg@ppbl e of efficiently delivering high-quality noving

i mages and still images by digital transm ssion wthout having to

di vide the transm ssi:aheRat fhOfqidg tPBENGhE TREAS ARAa§EE | de ] MRORS by
and providing video to passengers inside a train passenger
conpartnent. analog transmission has been about the same as that of an analog
television, and it has been difficult to improve picture
quality.
[0008]

The present invention has been made in order to solve
the problems described above, and it is an object thereof to
obtain an on-train video information delivery control and
display system that is capable of efficiently delivering
high-quality moving images and still images by digital
transmission without having to divide the transmission path

of the moving images and still images and providing video to

passengers inside a train passenger compartment.

Means for Solving the Problems
[0009]

An on~train video information delivery control and
display system pertaining to this invention comprises: a

transceiver device that is installed in a lead car configuring



Means for Solving the Problens [0009] An on-train video
information delivery control and display systempertaining to this

i nvention conprises: a transceiver device that is installed in a | ead
car configuring a train and wirelessly receives, fromthe ground,
video information including noving image information and still inmage
information and a display schedule of the video information; a
delivery control central device that is installed in the |lead car and
delivers the #i teainnfaydmatiined asedei veatdiyweshe framsthe varodndi c viged
control commands that control display of the video information

gener at ed on iméo st ionoinehed irarvdving dingpkdyn orediilos; ared gbilvdmage
control termnal device that is installed in each car configuring the
train, wth thefoeidtiery andna rdil sptlerynsnheddey i e Shiseirhdes eiquientmadlilon ;
connected by an inter-car transm ssion path, receives the video

i nformati on aadeflhigecygriandlrodoversngsl devivertdatf fpinsheltlediinetlye lead
control central device, sequentially delivers the received video

i nformati on acak cantlr aleldomrendshd ovadeadjiadfertacdpn aratedlved by the
delivers the received video information and control commands to the

i nsi de of itstmaws@aiveradevilee and pohtdeli cautdrats ithatoomecteld diygpaay
in-car transm ssion path to the delivery control term nal device in
each of the cef thereihio/esféhtatvidiegehstotahivnothabdsi e Coht rekceived
commands delivered fromthe delivery control term nal device, and
gener at es anddpsib 1l Schiedaesi HrRI1S veryt Benbbsl L eafninke decttyathat is
video information and control conmands; and a display device that is
connected by sn¥tdleiedignalcl cansnTSigoripgtihd erkbe, widgotioedeitivery
device in each of the cars and di splays the video signals outputted

fromthe vi degogttdutredadinge. deti @€ teioly siqubnyenl i prcdd¥Blded by an
As descri bed above, the present invention conprises: a transceiver

device that isntdisicld edahBmasbess seth CaRideduiebngha ¥iddd) idTfdrmation
wirel essly receives, fromthe ground, video information including

novi ng i mage ik AEELARr8Nthcifndrds BRUEvEPEQT RN BReaE Brdh S RloaY rol
schedul e of the video information; a delivery control central device

that is instabbocrdn 46i4E8Ads6aheROth 0} | 46T Svd e vhdeQeLBl oEARLILABO
recei ved by the transceiver device and control conmmands that control

di splay of the,ydaea idH ahlBddirAepehaieds &b hRGadpidehtOtakhand also
recei ved display schedule; a delivery control term nal device that is

installed in gachy Al thRNfb8M+dW viiRo! {RESmad idh LR E6hEMET Yommands
control term nal devices being sequentially connected by an inter-car

transm ssi on pathe rGRILES £t REs VWl ¢drif F FbeaNo8PGut e ket is
commands delivered fromthe delivery control central device,

sequential ly dellyvers the éﬁc%végkaggﬁsh%ﬁé@tbQE‘haEQ ¢gat rdfa.hlvery

commands to an adj acent car, and el1vers the received vid

I nf or mation agS'nEP&E Qb ERITRRAS ckOi d BEH Y HRe @fris! Sréﬁ’!lv%%rth@w.deo

video output device that Is connected by an in-car f ransm ssi on path

to the delivery-coptrol, teryi Rak deyiGoll NeGatthy &beiF& e f@&@' ¥8e

t he video |nfornat|on and the control commands delivered fromthe

delivery cont g} ; $ €Ly N3l 48ViEsni AIH SANRIAL @3.028EnakE P Sand outputs
video signals on the basis of the received video information
and control commands; and a display device that is connected
by a video signal transmission path to the video output device

in each of the cars and displays the video signals outputted

from the video output device.



video signals on the basis of the received video informtion and
control commands; and a display device that is connected by a video
signal transm ssion path to the video output device in each of the
cars and di splays the video signals outputted fromthe video output
device. Thus, the present invention can efficiently deliver noving
images and still inmages to all cars in a train without having to
divide the transm ssion path of the noving i mages and the stil
i mges and can di splay video to passengers inside each car. Brief
Description of the Drawings [0011] (FIG 11 A configural diagram
showi ng an onEffegts afiddd dhwenbiémn delivery control and display
system according to a first enbodinent of this invention. [FIG 2] A
configural di 8¢9h® showi ng a delivery control central device
according to first to third enbodi nents of this invention. [FIG 3]
A configural diagrdm shesrnged alelvievetiiequdsa@it tiavenhabndenmmrei ses: a
according to the first to third enbodi nents of this invention. (FIG
41 P confi gur atan$agiram dhointadghatviddasealpat idedi taadeaorabntd ¢ud ing
the first and second enbodi nents of this invention. [FIG 5] A
configural diagtamisheandngviredies3llyy meidic®s, from the ground, wvideo
information including moving image information and still image
information and a display schedule of the video information;
a delivery control central device that is installed in the lead
car and delivers the video information received by the
transceiver device and control commands that control display
of the videc information generated on the basis of the received
display schedule; a delivery control terminal device that is
installed in each car configuring the train, with the delivery
control terminal devices being sequentially connected by an
inter-car transmission path, receives the video information
and the control commands delivered from the delivery control
central device, sequentially delivers the received video
information and control commands to an adjacent car, and also
delivers the received video information and control commands
to the inside of its own car; a video ocutput device that is
connected by an in-car transmission path to the delivery
control terminal device in each of the cars, receives the video

information and the control commands delivered from the

delivery control terminal device, and generates and outputs



according to the first and third enbodi nents of this invention. [FIG
6] A configural diagramshow ng a transceiver device according to the
first to third enbodinents of this invention. [FIG 7] A diagram
showing the flow of the delivery of video information by the on-train
video information delivery control and display systemaccording to
the first enmbodi ment of this invention. [FIG 8] A diagram show ng
the flow of the delivery of video information by the on-train video

i nformati on deideeraiaadisr oh el baisdpl af Bys tremedvedr didee timfidmation
first enbodi ment of this invention and the statuses of buffers in
each car. [Fl&d3orkmdntbguands dizagr andssola nglean centhahi is \do@ected
information delivery control and display system according to the
second enbodibenrt vbfed lHigniadverdnomissiokl et @ Lheanifdeguoatpuli agrdne
showi ng a display device according to the second and third

enbodi nent s ofintddch iofvehéi ars apll GisgliyvA denfiidevatighaly amtputted
showi ng an on-train video information delivery control and display
syst em accor df agn tthet Miedddbudpethkdiiment THud hithei presdritoinvedFlda can
12] A configural diagram show ng a video output device according to
the third enbetfi®ndntify 88l svénwertingnimaddd &nd BiAchnig@sitalall cars
di agram showi ng a video conversion unit according to the third

enbodi ment of i hd & ranyieRi tedut [HEvEGngléd el itge akadbngseie:s pewhng £
the in-car configuration
the moving images and the still images and can display video

to passengers inside each car.

Brief Description of the Drawings

[0011]

[FIG. 1] A configural diagram showing an on-train video
information delivery control and display system according to
a first embodiment of this invention.

[FIG., 2] A configural diagram showing a delivery control
central device according to first to third embodiments of this
invention. -

[FIG. 3] A configural diagram showing a delivery control
terminal device according to the first to third embodiments
of this invention.

[FIG. 4] A configural diagram showing a wvideo output device
according to the first and second embodiments of this
invention.

[FIG. 5] A configural diagram showing a display device



of a display device when delivering plural sets of video information
according to the third enbodi nent of this invention. [FIG 15] A

di agram showi ng contents di splay schedul es and di spl ay commands
according to the third enbodi nent of this invention. Description of
the Reference Nunmerals [0012] llinter-Car Transm ssion Path 2ln-Car
Transm ssion Path 3Video Signal Transm ssion Path 10Delivery Contr ol

Ter m nal

Devi ce 30Del ivery Control Term nal Device

according to the first and third embodiments of this invention.
[FIG. 6] A configural diagram showing a transceiver device
according to the first to third embodiments of this invention.
[FIG. 7] A diagram showing the flow of the delivery of video
information by the on~-train video information delivery control
and display system according to the first embodiment of this
invention.

[FIG. 8] A diagram showing the flow of the delivery of video
information by the on-train video information delivery control
and display system according to the first embodiment of this
invention and the statuses of buffers in each car.

[FIG. 9] A configural diagram showing an on-train wvideo
information delivery control and display system according to
the second embodiment of this invention.

[FIG. 10] A configural diagram showing a display device
according to the second and third embodiments of this
invention.

[FIG. 11} A configural diagram showing an on-train video
information delivery control and display system according to
the third embodiment of this invention.

[FIG. 121 A configural diagram showing a video output device
according to the third embodiment of this invention.

[FIG. 13) A configural diagram showing a video conversion unit
according to the third embodiment of this invention.

[FIG. 14] Aconfigural diagram showing the in-car configuration



50Vi deo Qut put Devi ce 60Vi deo Qutput Device 70D splay Device
80Di spl ay Device 90Transcei ver Device l1lllnter-Car Transm ssion Means
12Train Delivery Means 13Storage Unit 14Transm ssion Control Unit

of a display device when delivering plural sets of video
information according to the third embodiment of this
invention.

[FIG., 15] A diagram showing contents display schedules and
display commands according to the third embodiment of this

invention.

Description of the Reference Numerals

[0012]

1 Inter-Car Transmission Path

2 In-Car Transmission Path

3 Video Signal Transmission Path
10 Deiivery Control Terminal Device
30 Delivery Control Terminal Device

50 Videao Output Device
60 Video Output Device
70 Display Device

80 Display Device

20 Transceliver Device
11 Inter-Car Transmission Means
12 Train Delivery Means

13 Storage Unit
14 Transmission Control Unit
16 Delivery Control Unit

18 Transmission Contrel Unit



16Del i very Control Unit 18Transm ssion Control Unit 2llnter-Car
Transm ssion |/F 22In-Car Transm ssion |/F 231 n-Device Transm ssion
I/ F 32In-Car Delivery Means 33Buffer 34Transm ssion Control Unit

21 Inter-Car Transmission I/F
22 In-Car Transmission I/F

23 In-Device Transmission I/F
32 In-Car Delivery Means

33 Buffer

34 Transmission Control Unit

36 Delivery Control Unit

37 Status Monitoring Unit

38 Transmission Control Unit

51 Buffer

52 Transmission Control Unit

52 Transmission Control Unit

53 Video Signal Generating Unit
54 Video Signal Output Unit

55 Video Switching Contrel Unit
56 Still Image Storage Unit

57 Status Monitoring Unit

61 Hub

62 Distribution Unit

63 Video Conversion Unit

71 Image Processing Unit

72 Display Panel

73 Video Signal Input Unit

74 Video Signal Output Unit

91 Buffer



36Delivery Control Unit 37Status Monitoring Unit 38Transm ssion

Unit ' 51Buffer 52Transm ssion Control Unit 52Transm ssion
Unit 53Video Signal CGenerating Unit 54Video Signal Qutput

Unit 55Video Switching Control Unit

92 Transmission Control Unit

93 Inter-Ground-Car Transmission I/F

Best Mode for Carrying Out the Invention
[0013}]
First Embodiment

FIG. 1 is a configural diagram showing an on-train video
information delivery control and display system according to
a first embodiment of this invention.

[0014]

In FIG. 1, a delivery control central device 10 is
installed in a lead car (here, car no. 1), a delivery control
terminal devices 30 is installed in each car (here, car no.
1 to car no. n), the delivery contrcol central device 10 is
connected by an inter-car transmission path 1 to the delivery
control terminal device 30 similarly installed in car no. 1,
and the delivery control terminal device 30 installed in car
no. 1 is connected by the inter-car transmission patﬁ 1 to the
delivery control terminal device 30 installed in the adjacent
car no. 2. Similarly, the delivery control terminal device
30 installed in each car is connected by the inter-car
transmission path 1 to the delivery control terminal device
30 installed in the adjacent car. It will be noted that, here,
“lead car” means the car at the front or the end of the train

and also includes a case where the lead car is the rearmost

10



56Stil |

| mage Storage Unit 57Status Monitoring Unit 61Hub

62D stribution Unit 63Video Conversion Unit 711 mage Processing Unit
72Di spl ay Panel 73Video Signal Input Unit 74Video Signal Qutput Unit

car.
[0015]

The above-described system configuration is more
effective than a bus-type system configuration where terminal
devices are connected to one cable in a network that reaches
up to several hundred meters from one lead car to the other
lead car as in a train and is constructed in an environment
where there is a lot of extraneous noise.

{0016]

Video information comprising moving image information
and still image information is delivered to each car from the
delivery control central device 10 wvia the inter-car
transmission path 1, and the delivery control terminal device
30 of each car temporarily stores the received video
information and sends it to the delivery control terminal
device 30 of the adjacent caxr. Moreover, in each car, the video
information stored in the delivery control terminal device 30
is delivered to a video output device 50 of each car connected
by an in-car transmission path 2.

[0017]

The video output device 50 temporarily stores the
received video information and generates video signals. A
display device 70 that displays commercials and information
about the next train station is installed in each car, and the

video signals generated by the video output device 50 are

11



91Huf fer 92Transm ssion Control Unit 93Inter-G ound-Car Transm ssion
| /F Best Mbde for Carrying Qut the Invention [0013] First Enbodi nent
FIG 1 is a configural diagramshow ng an on-train video information
delivery control and display systemaccording to a first enbodi nent
of this invention. [0014]

inputted to the display device 70 via a video signal
transmission path 3. The display device 70 displays various
contents to passengers on the basis of the inputted video
signals.

[0018]

Further, a transceiver device 90 is installed in the lead
car, is connected to the delivery control central device 10
by the in-car transmission path 2, wirelessly acquires from
a ground-based station updated data such as commercials,
real-time information such as news and weather forecasts, and
content data of moving or still images such as emergency
messages and contents display schedules, and outputs these to
the delivery control central device 10.

[0019]

It will be noted that the inter-car transmission path
1, the in-car transmission path 2, and the wvideo signal
transmission path 3 are all digital transmission paths.
[0020]

FIG. 2 is a configural diagram showing the delivery
control central device according to the first embodiment of
this invention.

[o021]

in FIG. 2, the delivery control central device 10 is

configured by inter-car transmissionmeans 11 (first inter-car

transmission means) and train delivery means 12.

12



In FIG 1, a delivery control central device 10 is installed in a

| ead car (here, car no. 1), a delivery control termnal devices 30 is
installed in each car (here, car no. 1 to car no. n), the delivery
control central device 10 is connected by an inter-car transni ssion
path 1 to the delivery control termnal device 30 simlarly installed
in car no. 1, and the delivery control term nal device 30 installed
in car no. 1 is connected by the inter-car transmssion path 1 to the
delivery control termnal device 30 installed in the adjacent car no.
2. Sinmilarly, [ORé28elivery control terminal device 30 installed in
each car is connected by the inter-car transm ssion path 1 to the
delivery control tefin¢nantgsvias Jordnsstigisien imeanm adj abenmesas. far

will be noted that, here,l"lead car" neans the car at the front or
the end of theonvarhingdvatso inébunstion cisebghaled itterddeamhcdarontsrol
the rearnost car. [0015] The above-descri bed system

confi gur ati oncosmagpde &hibcroubrohadedivemy tipes systeansmhés pn afdomt
where term nal devices are connected to one cable in a network that
reaches up totseuenattavhebydtmetiatertcomioeeshdadiocarpdith thelapthmble
|l ead car as in a train and is constructed in an environnment where
there is a | orunhieygt rlaceoesn ndilse. ddi@16] and in¥idéesi ndor mat+dswvice
conprising nmoving imge information and still inage information is
delivered to ¢azehsaassfswrinteefdeki ViR) EBnrindohn Certdaralcatevt sk sbich
the inter-car transm ssion path 1, and the delivery control termna
device 30 of egdgh2tar tenporarily stores the received video
information and sends it to the delivery control term nal device 30

of the adjacenpogar. Mreover, in each car, the video information
stored in the delivery control termnal device 30 is delivered to a

vi deo out put devi cerd 19F deat Be Cifar(iSGLAAI by 28NikNs @Fansmission I/F
transm ssion path 2. [0017] The vi deo out put device 50

tenporarily steresridénitaceidvadtii € trfier Aeliedr pntkganeraifsiyé dee
signals. A display device 70 that displays comercials and

information abawt e iRy tdoAitioll addryrals ddwmicl | ed, | BuepGBsCab, the
and the video signals generated by the video output device 50 are
inter-car transmission I/F 21 signals inputted from the train
delivery ﬁeans 12, and conversely outputs to the train delivery
means 12 signals inputted from the inter-car transmission I/F
21. The inter-car transmission I/F 21 modulates signals
inputted from the in-device transmission I/F 23, outputs the
modulated signals to the inter-car transmission path 1,
demodulates signals inputted from the inter-car transmission
path 1, and outputs the demodulated signals to the in-device
transmission I/F 23.
[0024]
The contents and contents display schedules acquired

from the ground via the transceiver device 90 are stored in

the train delivery means 12, and the train delivery means 12

13



inputted to the display device 70 via a video signal transm ssion
path 3. The display device 70 displays various contents to passengers
on the basis of the inputted video signals. [0018] Further, a
transceiver device 90 is installed in the lead car, is connected to
the delivery control central device 10 by the in-car transm ssion
path 2, wirelessly acquires froma ground-based station updated data
such as comercials, real-tinme information such as news and weat her
forecasts, an®esdareatcerizelftondeliyesr tbeivideqrigdormatioasto all of
energency nessages and contents display schedul es, and outputs these
to the deliveitfecoars oin canarglangevivéth1the [@P1igints displaywsthedheles.
noted that the inter-car transm ssion path 1, the in-car transm ssion
path 2, and tRbevicdedigugationrafsthssitanipatdeldvarg alebndi di2t a¥ill be

transm ssion paths. [0020] FIG 2 is a configural diagram
showi ng t he dekbeeijeddmYar. central device according to the first
enbodi nent of this invention. [0021] In FIG 2, the delivery

control centrdloodeyice 10 is configured by inter-car transm ssion

means 11 (first inter-car transm ssion neans) and train delivery

means 12. An in-device transmission I/F 23 is connected to the
in~device transmission I/F 23 1inside the inter-car
transmission means 11 and does the same work as the in-device
transmission I/F 23 inside the inter-car transmission means
11. That is, the in-device transmission I/F 23 outputs to a
transmission control unit 14 (first transmission control unit)
signals inputted from the inter-car transmission means 11 and
outputs to the inter-car transmissionmeans 11 signals inputted
from the transmission control unit 14. The transmission
control unit 14 controls the transmission of video information
and Jlater-described control commands by the inter-cax
transmission path 1.
[0026]

An inter-car transmission I/F 22 is an I/F for
transmitting with the devices installed inside the same car,
and here, is an I/F with the transceiver device 90 installed
in the same lead car, outputs signals received from the
transceiver device 90 to a transmission control unit 18 (second

transmission control unit), and sends signals inputted from

the transmission control unit 18 to the transceiver device 90.

14



[ 0022] The inter-car transm ssion nmeans 11 is neans for
converting video information to be delivered and control commands

that control delivery into a transmssion format transmttable by the
inter-car transm ssion path 1 via a cable running between the cars,
and includes an in-device transm ssion interface (I/F) 23 and an
inter-car transmssion I/F 21. [0023] The in-device
transmssion I/F 23 is a transmssion I/F for transmtting with the
train deliveryOf8ahs 12 inside the sanme delivery control centra
device 10, outputs to the inter-car transmssion I/F 21 signals
inputted fromthe tThd trdakiniesyonmezostk, vahtl thmwertselly brkpsmissdion
the train delivery neans 12 signals inputted fromthe inter-car
transm ssi on WiEhZhe Thansceierexranitrdnsatsse®nnl 4 Btdtamedutiat @3 video
signals inputted fromthe in-device transm ssion |I/F 23, outputs the
modul at ed si gnafsrhatide donperistay teansrisagencoaténts adempdul atietge
signals inputted fromthe inter-car transm ssion path 1, and outputs

t he denpdul at ednsenbalesf thethigmiansdeénpeet éd Easni slse Ah -k 2Ran$i0Aon
The contents and contents display schedul es acquired fromthe ground

via the transagiva, dadi ¢€l Sry ecatened disdlsy seRedules itvehYyddEansy
12, and the train delivery neans 12 perforns control to deliver the

vi deo informatbadréDd wiit afé t(ferear el iv@ef Addiaiea Wwhih){he contents
di spl ay schedul es. The configuration of the train delivery neans 12
w || be descrijbegsbel ow.

The delivery control unit 16 prepares for delivery the
moving image information in the storage unit 13 to be displayed
next on the basis of the inputted contents display schedules,
generates control commands, and outputs these to the
transmission control unit 14, whereby the delivery contreol unit
16 delivers these to all of the cars via the inter-car
transmission means 11l. Further, the delivery control unit 16
appropriately controls the delivery start/stop timing and the
delivery frequency of the moving image information in
accordance with the status of a buffer inside the
later-described delivery control terminal device 30. The
delivery control unit 16 appropriately delivers the still image
information to the entire train when the moving image
information is not being delivered.

[0029]
Further, identification numbers are added to the

contents so that the contents may be corresponded with the

15



[ 0025] An in-device transmssion I/F 23 is connected to the
in-device transmssion I/F 23 inside the inter-car transm ssion nmeans
11 and does the sane work as the in-device transmssion |I/F 23 inside
the inter-car transm ssion nmeans 11. That is, the in-device
transmssion |/F 23 outputs to a transm ssion control unit 14 (first
transm ssion control unit) signals inputted fromthe inter-car

transm ssion nmeans 11 and outputs to the inter-car transm ssion neans
11 signal s i ngontedtsrdbsphay tachesiilesi.onFuotiten! the tybés dfiecontents
transm ssion control unit 14 controls the transm ssion of video

i nformati on agdnl ke eecdgsdeebdry thatidinCidnmidenbyuthber s Nntaad- catents
transm ssion path 1. [0026] An inter-car transmssion I/F 22 is
an I/ F for trandnithei id kel tthatthenudeyv ibee ovensimildtet iasi deoddtedsamm be
car, and here, is an I/F with the transceiver device 90 installed in
the sane | eadddacrimimptéd. si gnals received fromthe transceiver
device 90 to a transm ssion control unit 18 (second transm ssion
control unit),[oanad]}sends signals inputted fromthe transm ssion
control unit 18 to the transceiver device 90. [0027] The
transnmission controfiGNis 18 £086h0iGuidRNSIHGSARNsbwihd NEhe delivery
transceiver unit 90, stores in a storage unit 13 video information
conpri si ng Mo¥bAgrbIBGe ieieAks1ad h&ddrdingeeer RO aS efbolident of
signals inputted fromthe in-car transmssion I/F 22, and delivers
contents di spkaysscheshtas,to a delivery control unit 16 (first
delivery control unit). [0028] The delivery control unit 16
prepares for Q@bgyrry the noving inmage information in the storage

unit 13 to be displayed next on the basis of the inputted contents

di splay schedul es, gienefates enntyo] i oy PQe?ﬂEHEisdé@lfé@ é;dtD is

the transm ssion control unit 14, whereby the delivery control un

16 delivers tpgsei&ordd byofwd hﬁteﬁtéayi&ah%ﬁiis%&%-n@@arnéi@ y't8§£9r+_he

means 11. Further, the délivery control unit 16 appropriate

controls the dehivied ¥ngt 8hd/sst @Het&éﬁi%ﬁﬁ‘éoh@ﬁoﬂeééﬁ’@fﬂ E%@?Hg”fd 22a

the noving i mage information I n accordance wth the status o

buf fer insi deb&hfnl@gf!rcf&%%{érﬂybﬁgaﬂgl byer whfﬁog%g%eﬁcg;g&r?ﬁieoi;ﬁ’e{ﬁ@ﬁnal

30. The delivefy control unit "16 appropriate elrv

inage infornaHE99c£O3éhﬁa§n %6eiﬁ%@fﬂc¥Peﬁr££§hiE§@&Eldég%%e11 {second
information is not belng delivered.
inter-car transmission means) because it is necessary for the
delivery control terminal device 30 to transmit with the
delivery control central device 10 or the delivery control
terminal device 30 installed in both adjacent cars.
[0032]

The in—-car delivery means 32 sends the video information
and control commands received wvia one of the inter-car
transmission means 11 from the delivery control central device
10 or the delivery control terminal device 30 to an adjacent

car via the other of the inter-car transmission means 11,

whereby the video information and the control commands are
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[ 0029] Further, identification nunbers are added to the
contents so that the contents may be corresponded with the contents
di spl ay schedul es. Further, the types of contents can be recogni zed
by the identification nunbers, and contents and the |ike that nust be

overwitten and updated can be discrimnated. [0030] FIG 3is
a configural diagramshow ng the delivery control term nal device
according to the first enbodi nent of this invention. [0031] I n

FIG 3, the deeilyveyeddot thg ehetmerialaidefrnaetBe ded ivenfyi gpntech loyenttunl
inter-car transm ssion neans 11 that are the sanme as the one in the
del i very cont devicenflPal @evditéotBlapd bymnandafeddbawkr yhaeans 32 be
The delivery control termnal device 30 has two inter-car
transm ssi on meansndd t{csehernikliivteaty- cait to heenitsail odevieand) hesatsevia
it is necessary for the delivery control term nal device 30 to
transmt w t hthbeogpbsieeypaoht r oFutiendy al tidevimecdd @sliheretdaray y32
control termnal device 30 installed in both adjacent cars. [0032]
delivers the video information and control commands to the
video ocutput device 50 inside its own car to which the in-car
delivery means 32 is connected by the in-car transmission path
2.
[0033]

In-device transmission I/F 23 of the in-car delivery
means 32 are the same as the in-device transmission I/F 23
inside the train delivery means 12, and two are disposed in
correspondence to the two inter-car transmission means 11.
[0034]

A transmission control unit 34 (third transmission
control unit) of the in-car delivery means 32 controls the
transmission of video information and control commands by the
inter-car transmission path 1, outputs the videc information
and control commands inputted from one of the in-device
transmission I/F 23 to the other of the in-device transmission
I/F 23, stores the moving image information in a buffer 33
(first buffer), and also outputs the control commands of the
control signals to a transmission control unit 38 (fourth

transmission control unit) and a status monitoring unit 37

(first status monitoring unit). Additionally, the
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The in-car delivery neans 32 sends the video information and control
commands received via one of the inter-car transm ssion neans 11 from
the delivery control central device 10 or the delivery control

term nal device 30 to an adjacent car via the other of the inter-car
transm ssion nmeans 11, whereby the video information and the control
commands are delivered to the entire train fromthe delivery contro
central device 10. Additionally, comrand feedback that is to be
returned to thgagemigaigncorriigiolcemmisl dévicetmots s tdent skiidlt hémage
opposite path. Further, the in-car delivery neans 32 delivers the

vi deo i nf or matih§araatiieonta dheconansimbs sion onfirddouniit (i ageviebiBors
inside its owmn car to which the in-car delivery nmeans 32 i s connected
by the in-car thiantei st dmgjaeho?. th®0383]. Furthén, déwircdts own locale
transmssion |/F 23 of the in-car delivery neans 32 are the sane as

t he i n-devi ceisrbmsii ddieohrbhfmPSsimsicdetrbé tnai Bdddbevearot veapatlthe
and two are disposed in correspondence to the two inter-car

transm ssi on medae iFlfofik034n and corkrtolanemmasd toconé radhatnih-3dvice
(third transm ssion control unit) of the in-car delivery neans 32
control s the transmissiom IofF 23 démt néonnmd iabnACR G igaalr and dafeendsthe
by the inter-car transm ssion path 1, outputs the video information
and control cadelandsyi aputtell EentranedeFiddiel d ntkeyi €€l1ivans MesSioden
I/F 23 to the other of the in-device transmssion I/F 23, stores the
movi ng i mage icbipl 8B&d Oindiden Houef rerind3d (first buffer), and al so

out puts the control commands of the control signals to a transm ssion
control unit 38o086purth transm ssion control unit) and a status
nonitoring unit 37 (first status nonitoring unit). Additionally, the
transm ssi on controthélAint-~c34 Ordiftisdibe srrldz isage saherddithenii-ar
the transm ssion control unit 38 and delivers this to the inside of

the car. Furtheansmesidh srved agaligel héastaid R ikRRSHEEHEM 2, and
control unit 34 does not output the video information and contr ol

RN T R O Sl
delivery has lkegeRnspaP] & edy ik dambheastrain. [ 0035]
[0036]
The transmission control unit 38 outputs, to the in-car
transmissionI/F 22, themoving image information inputted from
a delivery control unit 36 (second delivery control unit) and
the still image information and control commands inputted from
the transmission control unit 34, whereby the transmission

control unit 38 delivers these to the inside of the car.

[0037]

The status monitoring unit 37 monitors the status of the
buffer 33, generates buffer status information, and returns
the buffer status infermation to the delivery control central

device 10. The buffer 33 temporarily stores the delivered
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The in-car transmssion I/F 22 is the same as the in-car transm ssion
I/F 22 inside the train delivery neans 12, and here, is an I/F for
transmtting wth the video output device 50 installed in the sane
car. [0036] The transm ssion control unit 38 outputs, to the
in-car transmssion I/F 22, the noving image information inputted
froma delivery control unit 36 (second delivery control unit) and
the still inmage information and control comrands i nputted fromthe
transm ssi on vontingl image Bdfommedrieny t he transm ssion control unit
38 delivers these to the inside of the car. [0037] The st atus
moni toring unifP03BInonitors the status of the buffer 33, generates
buffer status information, and returns the buffer status information

to the delivery contheldeddrnetrgl coettsieuh@t Iheohtikbers St seaparyatbbyof
stores the delivered noving inmage information. [0038] The

del ivery cont delliusi¥y aBll dxinifvedlyst tdpu i & f $hepodfindelhaty ¥n 6denation
delivery frequency of the noving inmage information inside the buffer

33 in accordaneeidktihd bargeatim iaf agcdtddiffe WNshadtd Bea¥hdaF a buffer
i nformation out put device 50.

inside the video information output device 50.

[0039]

FIG. 4 is a configural diagram showing the video output
device according to the first embodiment of this invention.
[0040]

In FIG. 4, an in-car transmission I/F 22 of the video
oﬁtput device 50 is connected to the delivery control terminal
device 30 via the in-car transmission path 2 in the same manner
as the in-car transmission I/F 22 inside the in-car delivery
means 32. A transmission control unit 52 (fifth transmission
control wunit) primarily stores obtained moving image
information in a buffer 51 (second buffer), stores still image
information in a still image storage unit 56, and outputs
display commands to a video switching control unit 55 and a
status monitoring unit 37 (second status monitoring unit).
[0041]

The video switching control unit 55 instructs a video
signal genexrating unit 53 what video signals are tobe generated

next in accordance with the display commands. In accordance

with the instruction from the video switching control unit 55,
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[ 0039] FIG 4 is a configural diagramshow ng the video out put
device according to the first enbodi nent of this invention. [0040]

In FIG 4, an in-car transmssion |/F 22 of the video output device
50 is connected to the delivery control term nal device 30 via the
in-car transmssion path 2 in the sane manner as the in-car

transm ssion |I/F 22 inside the in-car delivery neans 32. A

transm ssion control unit 52 (fifth transm ssion control unit)
primarily stotbe viies ségnadvienprategy nnibrihcoonerhsatdhikder Signals
(second buffer) , stores still imge information in a still inmage
storage unit %8¢ sndl bdmpaesinfiapiadicnoataneds irothevs il dwagehs bgrage
control unit 55 and a status nonitoring unit 37 (second status

moni t ori ng unupit $904%] the moviTigeimbded réfumnetiiiog sbmtedlirubhe BoEfer
instructs a video signal generating unit 53 what video signals are to
be generated Béxtorrbaicorddncetmitd thwe vdidepl aygraisremnds. video signal
accordance with the instruction fromthe video swtching control unit
55, the vi deouspghablnigehdr atTheg vidieb S3gcahwertpstt onit deloisi gnatscted
the still image information stored in the still image storage unit

56, or the notbnthe dhgplawnieriatitnvss ahedvided béghal frerankhisedohaidh
and outputs the video signals to a video signal output unit 54. The

vi deo signal @ytpnd owigutsd the eddsecsbgniDs tire ttiesgligpldevieeidd M a
the video signal transm ssion path 3, and outputs the video signals
to the displayodezice 70. [0042] FIG 5 is a configural diagram
showi ng the display device according to the first enbodi nent of this

invention. [0043] FiG. 5lis kldonfIguirailtdieHampsedt ey tE€ diGplaywddieie
signal input unit 73 is connected to the video output device 50 via
the video siggakotdamgnts N fiakh Smbodiment of this invention.
[0043]
In FIG. 5, in the display device 70, a video signal input
unit 73 is connected to the video ocutput device 50 via the video
signal transmission path 3.
[0044]
The wvideo signal input unit 73 inputs to an image
processing unit 71 the video signals inputted from the video
signal transmission path 3. The image processing unit 71
converts the inputted video signals into signals corresponding
to a display panel 72 and outputs the signals to the display
panel 72. The display panel 72 displays the contents in
accordance with the inputted signals.
[0045]

FIG. 6 is a configural diagram showing the transceiver

device according to the first embodiment of this invention.
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[ 0044] The video signal input unit 73 inputs to an inage
processing unit 71 the video signals inputted fromthe video signa
transm ssion path 3. The inage processing unit 71 converts the
inputted video signals into signals corresponding to a display panel
72 and outputs the signals to the display panel 72. The display panel
72 displays the contents in accordance with the inputted signals.
[ 0045] FIG 6 is a configural diagramshow ng the transceiver
devi ce accordi®@itlo the first enbodiment of this invention. [0046]
In FIG 6, the transceiver device 90 wirelessly receives content data
and contents di spl dpn EERedul Bse trensaejreungviase?l statiensVy aegrives
inter-ground-car transmssion I/F 93, and a transm ssion control unit
92 out puts t hesetdnt ghta dellicoerbendentirsgll ayesteadu ldesy foen & @ridunottpasad
in-car transmssion I/F 22. A buffer 91 stores information received
by the transnsbstiion cordt regl imietr-§2ou@0da} transmissHloB I7Fi 933 and a
di agram showi ng the flow of the delivery of video information in the
on-trai n vi debramdnorsritarocotiélroYeny it o2 r ohtpunits dilsqeaytos thieeMelivery
according to the first enbodi ment of this invention.

control central device 10 through an in-car transmission I/F

22. A buffer 91 stores information received by the

transmission control unit 92.

[0047]

FIG. 7 is a diagram showing the flow of the delivery of
video information in the on-traln video information delivery
control and display system according to the first embodiment
of this invention.

[0048]

In FIG. 7, 13 is the same as that in FIG. 2, 33 is the
same as that in FIG. 3, and 51 and 53 are the same as those
in FIG. 4.

[0049]

FIG. 8 is a diagram showing the flow of the delivery of

video information in the on-train video information delivery

control and display system according to the first embodiment

of this invention and the statuses of the buffers in each car.

[0050]
In FIG. 8, 13, 33, 51, and 53 are the same as those in

FIG. 7. In FIG. 8, display device 70 or 80 is shown.
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[ 0048] In FIG 7, 13 is the same as that in FIG 2, 33 is the
same as that in FIG 3, and 51 and 53 are the sane as those in FIG
4. [0049] FIG 8 is a diagramshow ng the flow of the
delivery of video information in the on-train video information
delivery control and display systemaccording to the first enbodi nent
of this invention and the statuses of the buffers in each car. [0050]
In FIG 8, 13, 33, 51, and 53 are the sane as those in FIG 7. In
FIG 8, displ?é ge ice 70 or 80 is shown. [0051] Next, operation
will be descrilB8all[0052]

Next, operation will be described.
[0052]

The trénsceiver device 90 installed in the lead car
wirelessly acquires from a ground-based station updated data
such as commercials, real-time information such as news and
weather forecasts, moving images such as emergency messages,
and content data and contents display schedules by still images,

~and outputs these to the delivery control central device 10
by the in~car transmission path 2.
[0053]

The delivery control unit 16 of the delivery control
central device 10 delivers the moving image information to the
delivery control terminal devices 30 of all of the cars via
the inter-car transmission path 1 on the basis of the inputted
content data and contents display schedules. Further, the
delivery control unit 16 appropriately controls the delivery
start/stop timing and the delivery frequency of the moving
image information in accordance with the statuses of the
buffers inside the delivery control terminal devices 30. .The
delivery control unit 16 appropriately delivers still image
information to the entire train when moving image information
is not being delivered.

[0054]

The delivery control terminal device 30 of each car
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The transceiver device 90 installed in the |ead car wirelessly
acquires froma ground-based station updated data such as
commercials, real-time information such as news and weat her

forecasts, noving i nages such as energency nessages, and content data

and contents display schedules by still inmages, and outputs these to
the delivery control central device 10 by the in-car transm ssion
path 2. [0053] The delivery control unit 16 of the delivery

control centraedepitéallp tepnsmtts tthe ndesy infegeatibor pét tbe hoving
the delivery control term nal devices 30 of all of the cars via the
inter-car trarddgssiiefopmaiionoandhdhsasitd1df inmpe npufdeh tdomt drd the
data and contents display schedules. Further, the delivery control
unit 16 appropleilavery contrel dadrdnddl deeigesi@raf sthap adijacegtaoar t dred
delivery frequency of the noving inmage information in accordance with
t he statuses dfeltiMerbufiierns dassidéothet Ual itvetiecondeoloutenn davice 50
devices 30. The delivery control unit 16 appropriately delivers stil

i mage i nf or matifoht$ @wrheaentia eler ahAcahanrarening iiomageath rif.or Taki wideo
is not being delivered. [0054] The delivery control term nal device
30 of each camutpeudatiat| §0tgemsmittes tielewi deonalkorfmeni tite of edditved
novi ng image information and the still imge information to the
del i very cont mddebetnfomha it coudpuat the atjeasaniigreaArs andinel dvaitay
the video information to the video output device 50 of its own car

via the in-cardelviiassn ssaothpated. sidialvt de@snls ®Ldn davthc®, 28d causes
generates video signals fromthe received video information, outputs
the video sigraksdisplie diwipeayodeyi aesglayj a the video signal

transm ssion path 3, and causes the display device 70 to display.

[ 0055] exss]del i very of the noving image information to each
car will be described in greater detail.

Next, delivery of the moving image information to each
car will be described in greater detail.
{0056]

In a train, it is conceivable to obtain advertising
revenue in accordance with the performance of having displayed
advertisement video, and it is important that the contents are
reliably displayed in the display devices 70. In order to
verify that the moving image information has been reliably
delivered to the entire train, the delivery control terminal
devices 30 return an ACK signal to the delivery control central
device 10 when the delivery control terminal devices 30 receive
the délivered video information. Thus, the delivery control
central device 10 can verify that the video information has

been delivered to zll of the cars.

[0057]
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[ 0056] In a train, it is conceivable to obtain advertising
revenue in accordance with the performance of having displayed
advertisenent video, and it is inportant that the contents are
reliably displayed in the display devices 70. In order to verify that
the nmoving i mage informati on has been reliably delivered to the
entire train, the delivery control term nal devices 30 return anACK
signal to the delivery control central device 10 when the delivery
control term nal del9ee¥en0 the dlumbamelddCK eleaatsdébatntbendel brery
Thus, the delivery control central device 10 can verify that the

vi deo i nf or maceshrhdsceeiarn deevieeetl trecrilvesf vehde s aks adoogsiahce with
However, the nunber of ACK signals that the delivery control central
devi ce 10 recdhecruniey of cAaracvordanseleittrirheandnper edificaescyrwiath
single train, and the efficiency with which the delivery control
central devi cehiohprwrdesdgerhaonCkodi cpratrsalbdevies Mopsecehres that &CK
the nunber of cars there are. On the other hand, as shown in FIG 1,

t he net wor k cendbhgls dtscomelsaso 1 s thhayractten e nunbhat dft cass lthrearare.
because of the linear configuration of the train. Mreover, it is a
confi gur ati on Onhigrecother dehdy exrsyshowmt ol FIGr Iy ridle weweds c30fageration
sequentially connected. Consequently, as long as the | ast delivery
control term hab devicher3ddtenstald ethaitnit He Lastaxdecaosent ¢hei Vasgar
it can be said that the other delivery control term nal devices 30 in
t he ot her carsocafsguretiablof theetyvein Thi®reaneACKL Siighal cosfi@htHthiath
only fromthe |ast delivery control term nal device 30. 100581

Yet due to traherethieodepatdryf @dhitirel oernheal dkeicébeNatssaquentially
guarantee that the |last delivery control term nal device 30 will be
constant. For cbhakctedsooniskeudakiyeras tomnd el ticettbaldglavwiers déhtol
configured to always grasp the | ocal nunber of the |last delivery
control term rakmégyl chedite Aonehbedlied ithahewl bt heardescr hbegceives,
bel ow. 10059] Local nunbers that are unique within the train

are al | ocat ed jta:drhBe deliivenyt edatdtert geMivaty dontees tdmidenedevices
30 in the other cars also reliably receive. Thus, an ACK signal
is returned only from the last delivery control terminal device
30.
[0058]

Yet due to transmission path failure or the like, there
is no gnarantee that the last delivery control terminal device
30 will be constant. For that reason, the delivery contreol
central device 10 is configured to always grasp the local number
of the last delivery control terminal device 30. A method for
that will be described below.

[0059]
Local numbers that are unique within the train are

allocated to the delivery control terminal devices 30. Here,
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nunbers that are the sane as the car nunbers are allocated as the

| ocal nunbers. The delivery control unit 16 inside the delivery
control central device 10 delivers a control conmand called a

term nal search command to all of the cars. A local nunber that is

the farthest assuned is attached to the term nal search command. In
the case of a 10-car train, first, 10 is attached. In the delivery
control termnal device 30 installed in each car, when the

transm ssi on combegls that B4 teeecstams =& thenarahuebarchacemidntadted as
which its own | ocal nunber is attached, then the delivery control

term nal devi dhe3Qoceflunnsbées ni Mhle sleddghrygooomiuwh ¥ eadhiadlé tiasttde the
delivery control central device 10. In this case, the delivery

control term rdlideviyceoBfral ceatrad.dekfl deell Qrdwsl itveynd Badoe®yICBommand
command feedback. [0060] When the transm ssion path has been

cut due to faidalledoa ihwniviainsebrthecdrnGing tbhell teef fhaatasear ahlocal
command feedback does not cone back to the delivery control term na
device 10. Wemmnberntiet iseafe baconasindstandiacka Bogshe@toCi® thasknal
to the delivery control central device 10 within a certain period of
time, then thecdelhvesymeon! r gn eRBtE@ée deViaC@010a8r €69 I M dsaSt 10 is
| ocal nunber by sequentially changing the attached | ocal nunber to

the next fartheghchesal nuAberhe | BellhverPaRAIGrdinetdehiNg] ¥ qeRilko! 30
central device 10 can always grasp the last |ocal nunber by

delivering theseahBal i§ea < aeMmEReh 1y %Qaﬁgﬁm&spsﬁlé&&ro[mﬁlk 34
The delivery control central devi ce 10 di vides the contents in th

storage unit 13deRt@sa E@fﬁﬁhé‘l EbX86h HofRaBBE SREUENE L 8ldwh P@éawﬁﬁﬁber
the contents. For exanple, when the delivery control central device

10 divi des conteniis sohed, 5t@;%aatme%ieﬁ%@wseeﬂewg tOrRidar SEEeNce 30

comercial) into units of 64 Kil obytes and  delivers those contents,

then the deliveny 4antil Gt Il AeVi CombaS endtinkek &S stipd Qé‘iﬁvery

The delivery control central device 10 attaches the 1 ocal nunber of

the last delivepk-contenl-dickaiial eyl gf 0o 0a1he ehetae plvelivLoftrol

data. In the transm ssion contro un|t e delivery contr

term nal devi G2 4Qnathesidiesg 88l b&ﬁ%@‘%ﬁﬁﬂaﬁ s M IEGnddng

. HgTDe

kil obytes of data is its own [ocal nunber e transm ssion
control unlt gLtugns an ACK signal to the delivery control centra
devi ce 10. fﬁ

[0060]

When the transmission path has been cut due to failure
or division of the train, then terminal search command feedback
does not come back to the delivery control terminal device 10.
When terminal search command feedback does not come back to
the delivery control central device 10 within a certain period
of time, then the delivery contrcl central device 10 grasps
the last local number by sequentially changing the attached
local number to the next farthest local number. In thismanner,
the delivery control central device 10 can always grasp the

last local number by delivering the terminal search command
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Because it would take too long for the delivery control central

device 10 to wait for the ACK signal to conme back before delivering
the next 64 kil obytes of data, the delivery control central device 10
successively delivers the divided video information regardl ess of the
ACK signal and redelivers that data if the ACK signal does not come
back within a certain period of time. [0063] However, in
regard to noving imge information, it is necessary not only for the
data to be rePPaEP?SgéFFVQ?EkPQ&)|ts destination but also for the
data to be delivered in real time, so there is no point in delivering
nmovi ng i mage ilfP8Lkati on nore slowly than when it is to be displayed.
For that reason, the delivery control central device 10 gives up when
the ACK signal doesTh©td@bhﬁebmckoeVEQlaﬁEetrahedé&hceeﬂ@ ctintirdds the
central device 10 redelivers the noving i mage information a
det er mi ned nuspatentstimgde Sveragé g UBvinded adaeataie ficted size and
delivered, this can be allowed to a certain extent in the case of
nmovi ng i nages seqoenheadeyideliverntthd certtendls .deVoceedémpbe, when the
configured to be able to record which data have not been delivered
and | ater judgelwnerhecomirabtcartitiad wievliice an adlivodabl eonitages Jdhus,5
in the event that there is a problem the delivery control central
devi ce 10 canmagebyhesderthspohying socuntiagcdhe cadmerti seTEmE-0 units
di splay fee, for exanple. [0064] Next, a method for delivering
movi ng i mage ioiff 64 fallbbpté s aneiade 11 ver svthbsbecdigseitshetherd 8865delivery
As nmentioned previously, a network configuration where delivery
control term eahtdeYiceasralaiseqieent isahldy rameecs ed aseh sente delivery
delivered information to an adjacent car once a delivery control

term nal devi eenbas] reteirue idviecdel iatenedesniiy MBEL DR @S eThOMRhEN ast
FIG 1 is nore suited to a train than a bus-type network

confi gurati ondellivéhe coantblweaiiiatlafevilde 3d ot 4418 P dREEeA data.
delivery control term nal device receives video information becones

sl ower the farhhehe atednhdniysidhe cegkiryerynLoMs Jr ¢qat a@ild@y* Ceontdol
the delivery control termnal device is. Consequently, the foll ow ng

contrivance i $eRRCRSSaRYvice L3, tﬁhéﬁlfﬁéuibé%InﬂﬁﬁHB¥té&ﬂdﬁh%@d%b e
deliver video information in real time to each car.
divided 64 kilobytes of data is its own local number, then the
transmission contrel unit 34 returns an ACK signal to the
delivery control central device 10.
[0062]

Because it would take too long for the delivery control
central device 10 to wait for the ACK signal to come back before
delivering the next 64 kilobytes of data, the delivery control
central device 10 successively delivers the divided video
information regardless of the ACK signal and redelivers that
data if the ACK signal does not come back within a certainperiod

of time.

[0063]
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[ 0066] That is, the delivery control term nal devices 30 are
di sposed with the buffers 33 that primarily store video information,
and the delivery control central device 10 controls delivery in
accordance with the statuses of the buffers 33. simlarly, in each
car, the video output device 50 is disposed with the buffer 51, and
the delivery control term nal device 30 controls delivery in
accordance with the status of the buffer 51. [0067] This will
be described in greBeeeveet ditl re¢diend FpGrovirgdinEog igfofeesdpn, it is
FIG 7 shows the flow of delivered video infornmation in regard to one
car, and Fl G ngcsheasythet enly doir §ha. detat terbe Rle@iaplyhdedivpped to
limts and lower limts set in the buffer 33 inside the delivery
control ternii&ls dewtiraBembyti alshddyutherd8 itesbealaligarededn real
out put device 50, and FIG 8 the statuses of the buffers 33 inside
the delivery ddmerolsa ethenal igeviieepolddtanth ofieflheebih§emvihg nEhalge
the video output devices 50 disposed in each car. [0069]
information more slowly than when it is to be displayed. For
that reason, the delivery control central device 10 gives up
when the ACK signal does not come back even after the delivery
control central device 10 redelivers the moving image
information a determined number of times. Even if the divided
data are not delivered, this can be allowed to a certain extent
in the case of moving images, so the delivery control central
device 10 is configured to be able to record which data have
not been delivered and later judge whether or not it is within
an allowable range. Thus, in the event that there is a problem,
the delivery control central device 10 can accommodate this
by discounting the advertisement display fee, for example.
[0064]
Next, a method for delivering moving image information
in real time will be described.
[0065]
As mentioned previously, a network configuration where
delivery control terminal devices are sequentially connected
and send delivered information to an adjacent car once a

delivery control terminal device has received the delivered

information as shown in FIG. 1 is more suited to a train than
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In FIG 7, noving imge information delivered to each car fromthe
storage unit 13 inside the delivery control central device 10 is
stored fromthe top of the buffer 33 inside the delivery control
termnal device 30 and is delivered fromthe bottomto the video

out put device 50. Inside the video output device 50, delivered video
information is stored fromthe top of the buffer 51, outputted from
the bottomto the video signal generating unit 53, and becones video
si gnal s t hat abeseotypatetdors adnd iguspitagndevirc eh@Gonthieueathen\d UE0G.
signals are displayed as contents. [0070] Next, a method of

si mul t aneously, dhepianiimygwhew iange 1 eges contbobe aesicrilbéevidd@@tpives
The tim ngs when noving images are to be displayed are sinmultaneously
control |l ed i nvielah icefioriptaodi bptayes st tilat fizx thee tywpe dkom the
control command generated by the delivery control central device 10.
The size of tdwlidiesyl ayorctarainndentsrauf Becieat Y stied | dehie@npacbsbnol
to nmoving inmage information, and during transm ssion also, the del ay
of the transnie&siigalofiethee dent r obnsodmaitds;,i sheufdiiweirid yosmehtrahde
conparison to the delay of the noving image information in order to

give nore priiyhéyessadheoaent tohator@Bngdsntbaané ey M\Uii@d tlgeliver
i nformati on. Consequently, video is sinmultaneously displayed in each

car. (0072] video iNestmasis®tirod-cfi dehkvesi Bgcimving i mage
information to the video output device 50 fromthe delivery contro
term nal devipse¥] in each car will be descri bed.

That is, the delivery control terminal devices 30 are
disposed with the buffers 33 that primarily store video
information, and the delivery control central device 10
controls delivery in accordance with the statuses of the
buffers 33. Similarly, in each car, the video cutput device
50 is disposed with the buffer 51, and the delivery control
terminal device 30 controls delivery in accordance with the
status of the buffer 51.

[0067]

This will be described in greater detail using FIG. 7
and FIG. 8.

[0068]

FIG. 7 shows the flow of delivered video information in
regard to one car, and FIG. 8 shows the entire train. Further,
FIG. 7 shows upper limits and lower limits set in the buffer
33 inside the delivery control terminal device 30 and in the

buffer 51 inside the video output device 50, and FIG. 8 the

28



[ 0073] The status nonitoring unit 57 inside the video output
device 50 generates buffer status information representing whether

t he anobunt of data accunulated in the buffer 51 is above the upper
limt (overflow) , is belowthe lower limt (underflow) , or is
between the upper Iimt and the lower |imt, and infornms the delivery
control term nal device 30 of the buffer status information as

di spl ay command feedback. The delivery control term nal device 30
control s the stattéss of tife Heffoes 3ank ildeet el ey r{ (@B Y dinal
accordance with the display command feedback. [0074] The vi deo
out put devi cedefitesBaldmilof nheasht fafs 60U dhevVHde@uitpLerd®fiy
to video signals and outputs the video signals to the display device
70 in accordapgedyspdsddandiesphayagommand delivered fromthe delivery
control central device 10, so the tim ng when the noving inage
information iggogdputted fromthe buffer 51 to the video signal
generating unit 53 inside the video output device 50 is the sane tine

in each car. Consequenita, 7t hotifg nﬂnmrlntf*a%m\élt%ﬂ a&{%é@éd% ishch

delivered fromthe buffer 33 inside the del Ivery control term

device 30 to the f\fbﬁealeoy&pfg%eme%S&gﬁ@{ﬁ@dw@vée o&llt%i}i 43

That is, the data anpunt of video informati on stor

butfer 33 is deveedinedsl 8625800 hedebplot (1R WisRel! 3b5inside the

delivered fromthe delivery control centr devi ce

reason, as ShQ(‘M‘Jh%é'%)'F c@ntgo% é%rﬁ nhegicgaﬁf basig%ﬁlﬁgeﬁ%%f? ?j'r?%he

becones | arger 't oser t very confr erm na eV|ce
-to the delive [0 1g§%5 al e
and becones ng @@Hihgh art a tP?F%%F E%ide#ﬁgéggt%%%?%g%gdﬁybUt

central devicg,0.4 %%,d%ii’x%é’e&%td 8l it RS A I8Y $%:3% Pon AW hp
of the buffer 51, outputted from the bottom to the video signal
generating unit 53, and becomes video signals that are
cutputted to the display device 70, where the video signals
are displayed as contents.
[0070]

Next, a method of simultaneously displaying moving
images will be described.
[0071]

The timings when moving images are to be displayed are
simultaneously controlled in each car by a display command that
is one type of control command generated by the delivery control
central device 10, The size of the dis.play command is
sufficiently small in comparison to moving image information,
and during transmission also, the delay of the transmission

of the control commands is sufficiently small in comparison
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In FIG 8, the anount of data in the buffer 33 inside the delivery
control termnal device 30 installed in car no. 1 is the |largest, and
the anobunt of data in the buffer 33 inside the delivery control

term nal device 30 installed in car no. nis the smallest. [0077]
Next, a method of efficiently delivering noving imge information to
the entire train using the fact that, in each car, the anounts of
data in the buffers 33 inside the delivery control term nal devices
30 are differentths Helay eedde beding 00Zgk inform&iidi dm todeheto give
status nmonitoring units 57 inside the video output devices 50, the

st at us noni t ondrey purliors. t¥7 toohhe oottt Is tcaminees sothé het e fiering3 3niage
the delivery control termnal devices 30. The status nonitoring units
37 gener at e biMfemedtiatnus Colsegedn oy, r epdes éatding Iwhekbas 1 i hE spriayeat]
of data accunulated in the buffers 33 is above the upper limt
(overflow), isnbeddwdcalre |lower [imt (underflow), or is between the
upper Ilimt and the lower limt, and sends the buffer status

i nformation tpoats delivery control central device 10 as display
command feedback. The delivery control central device 10 controls the
start/stop timng ametthe hetiodney Rl iveying hotdeg dahd e rih fokmation
accordance with the display command feedback. [0079] Her e,

perforn ng detd ¥Reéyicestdalpdiydéhacdpdireomsital 4511 vépy BBhE 0D fteomihhe
delivery control term nal devices 30 installed in all of the cars is

not efficientgeviles 30ushngathecghafact ejd sheiseriBay. t he amount of data
in the buffer 33 inside the delivery control term nal device 30

installed in ggg7ano. 1 is the largest and the anmount of data in the
buffer 33 inside the delivery control central device 30 installed in

car no. n is the snakl @thubtm&eﬁ@fﬁ%cj)%%%*tbba 1Rs £t iR ovbdeput
informati on accunul ated in the buffers 33 in all of the <cars such

that the vi degediHOrIRIgeNeriateRCbWEEErt BeatipPeln td Mt 2R s@WRling
limt by nonitoring overflow information in the buffer 33 of car no.

1 and under f | pye {0 RBLHBANE B ALt DUkbahuBr 0 1?1aEhé‘BufEer'5ﬁais hBove
it suffices for just the status nonitoring units 57 in car no. 1 and

car no. mte QeNeRRLe U [Tt St@ves 119! Mald OheARwdi EREAYL SAITTEAE N ¢
(underflow), or is between the upper limit and the lower limit,
and informs the delivery control terminal device 30 of the
buffer status information as display command feedback. The
delivery control terminal device 30 controls the start/stop
of delivery and the delivery frequency in accordance with the
display command feedback.
[0074]
The video output device 50 installed in each car converts
the video information to video signals and outputs the video
signals to the display device 70 in accordance with the display

command delivered from the delivery control central device 10,

so the timing when the moving image information is outputted
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[ 0080] For this reason, the delivery control central device 10
adds to the display command the | ocal nunber of the delivery control
termnal device 30 directly connected to the delivery control central
device 10 and |l ast |ocal nunber information and delivers this.
Additionally, the status nmonitoring unit 37 generates buffer status
information as display command feedback and returns this to the
delivery control central device 10 only when its own | ocal nunber has
been added t oftdme tdespiffercoinrarithe hades Isé guel igegyey atdnyroli it B8 dingdkle
devi ce 30 has received. [0081] When delivery control is

per fornmed w tbh¢ hvsdeet dothuic omevite do@sisothbesane tonpl inatedhamdr.
is effective even when the nunber of cars configuring the train

i ncreases. (00&2dequentlypcctnei ngrtiagt hehdn r sheenbictionebhformativs is
manner, as a result of the linear network configurationin FIG 1, it
becomes possiddkitareef fimmenthy deffeer 38i dasidef aheatdediveey @ontebl
the cars in a train regardl ess of the nunber of cars. [0083]

Further, hightémsinlall iderimavihgo rongesiden detglel idearied beciysfso the
novi ng i mages are delivered by digital transm ssion. Second
Enmbodi nent same time.

[0075]

That is, the data amount of the video information stored
in the buffer 33 is determined in response to delay time when
it is delivered from the delivery control central device 10.
For that reason, as shown in FIG. 8, the amount of data inside
the buffer 33 becomes larger the closer the delivery control
terminal device 30 is to the delivery control central device
10 installed in the lead car and becomes smaller the farther
away from the delivery control central device 10 the delivery
control terminal device 30 is.

{0076]

In FIG. 8, the amount of data in the buffer 33 inside
the delivery control terminal device 30 installed in car no.
1 is the largest, and the amount of data in the buffer 33 inside
the delivery control terminal device 30 installed in car no.
n is the smallest.

[0077]
Next, a method of efficiently delivering moving image

information to the entire train using the fact that, in each
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FIG 9 is a configural diagramshow ng an on-train video information
delivery control and display systemaccording to a second enbodi nment
of this invention. [0084] In the first enbodinent (FIG 1), the
di splay device 70 is connected by the video signal transm ssion path
3 to the video output device 50 installed in each car, but in the
second enbodi nent, as shown in FIG 9, a display device 80 is
connected by the video signal transm ssion path 3 to the video output
devi ce 50, amckwathedirpins déviais 80 fhe buidertseiB tinsyde thwtdedrvery
di spl ay devi ce 80 such that the display devices 80 are sequentially
connect ed. [0988jrol termfngl d@vicesa3foafé glirfflerdindgwahil dwwiesgriibed.
di spl ay device according to the second enbodi nent of this invention.

[ 0086] 1G0BIG 10, the display device 80 has a configuration
where a video signal output unit 74 is added to the configuration of
t he display devicesifidkrFtG the Fhatws demnignald muittsniSt773nshde the
receives video signals fromthe video signal output device 50 does
not only out puitdacecet meld devignas S0 othidetatmagaopidoesapnmits 37 iibnbhabr
al so outputs received signals to the video signal output unit 74. The
vi deo signal thd ptatuses oTdlisbabdfiaes t3adibyhiehde Mivdaey soghedl terminal
transm ssion path 3 to the video signal input unit 73 of the next

di spl ay devi cieB@eandoout Thi Sstetleo mdhghaksntyoutites ek tgediespltay buf fer
devi ce 80. [0087]

status information representing Whether the amount of data
accumulated in the buffers 33 is above the upper limit
{overflow)}, is below the lower limit {underflow), or is between
the upper 1limit and the lower limit, and sends the buffer status
information to the delivery control central device 10 as
display command feedback. The delivery control central device
10 controls the start/stop timing and the frequency of moving
image delivery in accordance with the display command feedback.
[0079]

Here, perforning delivery control by the buffer status
information from the delivery control terminal devices 30
installed in all of the cars is not efficient. Thus, using
the characteristic that the amount of data in the buffer 33
inside the delivery control terminal device 30 installed in
car no. 1 is the largest and the amount of data in the buffer
33 inside the delivery control central device 30 installed in
car no. n is the smallest, it becomes possible to control the

video information accumulated in the buffers 33 in all of the
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.Because it is better for cables used for transm ssion paths in a
train to be as light as possible in terms of weight, it is extrenely
inportant to be able to install the plural display devices 80 in one
car without increasing the nunber of video signal transm ssion paths
connected to the video output devices 50, as in the second

enbodi ment. [ 0088] According to the second enbodi nent, it
becones possible to install plural display devices 80 in one car

wi t hout i ncr e@3Fh§uchdhinblee vdfepriaHirnsdiion pabkswethiti mabedilhavit
FIG 11 is a configural diagramshow ng an on-train video information
delivery conta®i thedlewep|ldpidyRy aprddesiaiongyent oy Anferagbbei nigntthe
of this invention. [0089] In the second enbodi nent, the
del i very contkeffersdi ahlcagene cd 8pdandlanid op debowmpian devike bsEfer
installed in each car were connected by the in-car transm ssion path
2, but in the33 ¥ dcambvdi ment Thas shownt i suFfiGes 1fom jrisde dbeuspatus
device 60 capable of outputting plural sets of video information is
di sposed i nstwreni. ofritgeuni ted 7 cut par ndevi 8ed3Gr andnt tregehdeatolyfder
device 60 is connected to plural display devices 80. [0090]
status information as display command feedback.
[0080]
For this reason, the delivery control central device 10
. adds to the display command the local number of the delivery
control terminal device 30 directly connected to the delivery
control central device 10 and last local number information
and delivers this. Additionally, the status monitoring unit
37 generates buffer status information as display command
feedback and returns this to the delivery control central
device 10 only when its own local number has been added to the
display command that the delivery control terminal device 30
has received.
[0081]

When delivery control is performed with this method,
control does not become complicated and is effective even when
the number of cars configuring the train increases.

(00821
According to the first embodiment, in this manner, as

a result of the linear network configuration in FIG. 1, it

becomes possible to efficiently deliver video information to
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FIG 12 is a configural diagramshow ng the video output device
according to the third enbodi nent of this invention. [0091] .
In FIG 12, the video output device 60 is disposed with plural video
conversion units 63 that have the sane configuration as that of the
vi deo out put device 50 shown in FIG 4. A hub 61 is disposed in the
portion before the video conversion units 63, and the hub 61
transmts to the plural video conversion units 63 video information
that has beenadél ¢ % erled celfer &n 2 tihmadaghieghediass a0 f thhaensninbsi omf patts .
2 fromthe delivery control termnal device 30. Addresses that are
uni que insideltpd3tar are allocated to the video conversion units 63,
so that cases where plural sets of video information are to be
si mul t aneousl y del i erideeiahi pe- sesolmitdet »ovifi@i8@pes can bemldhisrdneal
61, video information is inputted fromthe delivery control term nal
devi ce 30 by hacamsearouwinansmagss ard AEl22eradda ddigs tail biutarmemilasiton .
62 delivers the video information to the plural video conversion
units 63 via Seten@Edsdimemsm ssion |/ F 23 di sposed in
correspondence to the plural video conversion units 63. [0093]
FIG 13 is a confi i@l 9disagremSihpwialgdl figram ddowdogvar shenhraim tvideo
according to the third enbodi nent of this invention. [0094]
information delivery control and display system according to

a second embodiment of this invention.
[0084)]

In the first embodiment (FIG, 1), the display device 70
is connected by the video signal transmission path 3 to the
video output device 50 installed in each car, but in the second
embodiment, as shown in FIG. 9, a display device 80 is connected
by the video signal transmission path 3 to the video output
device 50, and each display device 80 1s connected to yet
another display device 80 such that the display devices 80 are
sequentially connected.

[0085]

FIG. 10 is a configural diagram showing the display
device according to the second embodiment of this invention.
[0086]

In FIG. 10, the display device 80 has a configuration
where a video signal output unit 74 1is added to the
configuration of the display device 70 of FIG. 5. The video

signal input unit 73 that receives video signals from the video
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In FIG 13, the video conversion unit 63 has the sane configuration
as that of the video output device 50 of FIG 4. However, because the
vi deo conversion unit 63 of FIG 13 receives video signals fromthe
hub 61, the in-car transmission I/F 22 of FIG 4 is replaced by an
i n-device transm ssion |/F 23. [0095] FIG 14 is a configural
di agram show ng the in-car configuration of the display devices when
delivering plural sets of video information according to the third
enmbodi nent ofsigliad Pkt deV1cpoDDEjpes not ond ypetpul receiyeg sdgnals
60, and 80 are the same as those in FIG 11. In FIG 14, two each of
the di splay devithes i9@ggr ®racesshed woiporii bns absvecubpussi neaeteed
having four doors on each side, and channels of contents to be
di spl ayed usisignaildebo itifeor e p oridriadwpngpehnouigh 78he Theled debgabdnal
transm ssion paths 3 of each are represented by A, B, C, and D. In
this confi gurattpat whotw 4 isFeEnddted dyr thypesded sigmadntsasamideion
provided to passengers in the vicinity of the doors using these four
vi deo si gnal pat&nsnisdsiten vpdehss Byn&eiimpudblhieito7dedf vidre peutadlisplay
contents in this manner is extrenely inportant because therenmaybe an
unspeci fi ed nisviee 87 apdssermers vidse de grlad scbe .tHe008FL displayFiGridsd
is a diagram show ng contents display schedul es and di spl ay commands
according to#ohe third enbodi ment of this invention.

[0087]

‘Because it is better for cables used for transmission
paths in a train to be as light as possible in terms of weight,
it is extremely important to be able to install the plural
display devices 80 in one car without increasing the number
of video signal transmission paths connected to the vwvideo
output devices 50, as in the second embodiment.

(00gs8]

According to the second embodiment, it becomes possible
to install plural display devices 80 in one car without
increasing the number of transmission paths.

Third Embodiment

FIG. 11 is a configural diagram showing an on-train video

information delivery control and display system according te

a third embodiment of this invention.

{0089]

In the second embodiment, the delivery control terminal

device 30 and the video output device 50 installed in each car
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[ 0098] In FIG 15, the contents of respective channels (CH) are
shown in 15-second segnents using identification codes. In this
exanple, there are four types of channels, and wth respect to the
identification codes, when the nunber in the hundreds place is 0, the
contents are still image contents, and when the nunber in the
hundreds place is 1, the contents are noving i mage contents. In the
case of this exanple, it becones necessary for the nunber of buffers
33 inside eacHesf EPRPeEIsd byythentntian drangllsgdonRats@ t bubein Hihe
sane as the nupber of channels, or four in this case. FIG 15 shows
an exanpl e of EBiEQ| eiebiantds afophewariieFI&. [bogovideo oukpnrt davice
nmet hod of deliverin lural sets of video information to the plural

vi deo si gnal tspaﬁ%l?@%% &F putpstBinggilvgalheebsawd|widsio thEoroateom sls
di spl ay schedul es showing in FIG 15 will be described. [0100]

First, the cofferpsed dnpd edidspf sy videgtoutput devlikei Mhgenidnthe Iviafeo

the channels. The still image is delivered in advance to all of the
cars whil e noeilhputndgescard® Ast coanagte’d|fo arledaladd spdagt deeikas 80.
the still imge storage unit 56 inside the video output device 60.

The delivery d¢8APPbl unit 16 inside the delivery control central

device 10 prepares to deliver noving i mage contents #101, #102, #103,

and #104 to be di spFEyed2niesxt ¢onfimnadspeagrare sbbannglshe p@d64Joutput
device according to the third embodiment of this invention.
[0091]

In FIG. 12, the video output device 60 is disposed with
plural video conversion units 63 that have the same
configuration as that of the video output device 50 shown in
FIG. 4. A hub 61 is disposed in the portion before the video
conversion units 63, and the hub 61 transmits to the plural
video conversion units 63 video information that has been
delivered thereto through the in-car transmission path 2 from
the delivery control terminal device 30. Addresses that are
unique inside the car are allocated to the wvideo conversion
units 63, so that cases where plural sets of video information
are to be simultanecusly delivered can be accommodated.
[0092]

In the hub 61, video information is inputted from the
delivery control terminal device 30 by an in-car transmission

I/F 22, and a distribution unit 62 delivers the video

information to the plural video conversion units 63 via
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The delivery control central device 10 issues a display command to

t he video out put devices 60 corresponding to the respective channels.
The nanes of the intended channels and the identification codes of
contents to be displayed now and contents to be displayed next are
attached to the display command. [0102] Further, as nentioned
in the first enbodi ment, the |ocal nunber of the deliver control
termnal device 30 directly connected to the delivery control central
devi ce 10 andinhéevieslturansbdissdpnt BEF| 23 tdidulosest ynconrrespordenam|to
device 30 farthest fromthe deliver control central device 10 are

al so attachedtha pieeal tvddgesicgnieesitr Weltisvé3y control term nal
device 30 that is to return display command feedback. [0103] I n
FIG 15, an ex@88PBEk of display conmands for channel A are shown. For
exanpl e, an identification code #000 of an initial screen to be

di spl ayed until a sEHadul® dsara tomBiafrsd; 0QiOPramit ehopbimegr the video
turned ON and an identification code #001 of a still imge to be

di spl ayed begconvegsan timet 5@l ray eaatithec ed nd dnibmdinepltay f this
command. At this tine, the still inmage of #001 is in a state of
preparation. [6¢€dtion. At this time, it is not necessary for
novi ng i mages to be displayed, but if a display command cones, then

t he vi deo out poo9devi ce 60 returns display conmmand feedback to the
delivery control term nal device 30, and the delivery contro

term nal device 30 i rFEG.| ¥ 3¢obhectidkd acdriverddbhvenytcoBtiiad ttantdatle
device 10 and the last delivery control term nal device 30 return

di spl ay conmmasdnf agdbecilont ast hhadebf vieliy wiotdor olutpant davidevice fl®FIG.
Buf fer status information is attached together with the channel nane
to the displ ay, cHowmiverf epdbagke the video conversion unit 63 of FIG. 13

receives video signals from the hub 61, the in-car transmission
I/F 22 of FIG. 4 is replaced by an in-device transmission I/F
23.

[0095]

FIG. 14 is a configural diagram showing the in-car
configuration of the display devices when delivering plural
sets of video information according to the third embodiment
of this invention.

[0096]

In FIG. 14, 1 to 3, 30, 60, and 80 are the same as those
in FIG. 11. In FIG. 14, two each of the display devices 80
are attached to portions above doors in a car having four doors
on each side, and channels of contents to be displayed using
video information flowing through the videco signal

transmission paths 3 of each are represented by A, B, C, and
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Thus, the delivery control central device 10 starts delivering noving
image information. As a result, noving inmage information that is to
be di spl ayed next always accurul ates in the buffers 51 inside the

vi deo out put devices 60, and it becones possible to i Mmediately

di splay in response to the display command. [0105] Furt her,
al though still inmage information is stored in advance in the stil
i mage storage unit 56, preparation for the still imge to be

di spl ayed nex®- i stRionel§ CeRICEFRTEOPWSHR "Ph e PdiFSfFl- ayt 4eorfPaiid thiPem of
the delivery control central device 10 delivering the video |
i nf or mati on, ERRF¥IHS seprpe iprﬁé’édieﬁlf BP rRATMIT SconVidia FdCiBifydeh the
signals in accordance with the display command. Because it is
necessary ford@?¥§ | usingethess tiowr WP | T lguatanspiiss ieampathsors -
to noving i mages, switching that is snoother than delivering to the
i nsi de of theBeiRg nabher éal dsld¥err grhvdsd danteaty cont Ebls ceapprar is
device 10 becones possible. This is extrenely effective because,
i nsi de the cagstremsleigper panybecaunads-iarcannaps ah spsagcsfied number
i mages such as information about the next train station, information
about the tradh ragranderst isaldanthe rdarnmati on about train transfers.
[ 0106] According to the third enbodi nent, plural sets of video
i nformati on cB®0BE si nul t aneously delivered by plural video signa
transm ssion paths because plural display devices are connected to
the video output deMiCcel¥iis pldragran gbovwshgreinttardesdispl ayn gedweldsles
Clains [Caim1]

and display commands according to the third embodiment of this

invention.

[0098]

In FIG. 15, the contents of respective channels {CH) are
shown in 15~second segments using identification codes. 1In
this example, there are four types of channels, andwith respect
to the identification codes, when the number in the hundreds
place is 0, the contents are still image contents, and when
the number in the hundreds place is 1, the contents are moving
image contents. In the case of this example, it becomes
necessary for the number of buffers 33 inside each of the
delivery control terminal devices 30 to be the same as the
number of channels, or four in this case. FIG. 15 shows an
example of display commands for channel A.

[0099]

Next, a method of delivering plural sets of wvideo

information to the plural video signal transmission paths 3
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An on-train video information delivery control and display system

conpri sing a transceiver device that is installed in a | ead
car of atrain and wirelessly receives, fromthe ground, video

i nformation including noving image information and still inmage
information and a display schedule of the video infornmation; a

delivery control central device that is installed in the |lead car and
delivers the video information received by the transceiver device and
control commettfRd HAe esarPse of sPrayrwtenks digerday nIdramitlias showing
generated on the basis of the received display schedul e; a
delivery cont}®lFXGr ditn4f Ldebe cdesHaPed installed in each car
configuring the train, with the delivery control term nal devices
installed in {#WePHdj acent cars being mutual |y connected by an
inter-car transm ssion path, receives the video information and the
control commands dEREGEr ddref et e Belbevdisplanad birsheascast Hblilpage
delivers the received video informati on and control conmands to an
adj acent car,imadl gifsthelehpnrels t h&heetlel Medmegede dewisrarsed bmadndnce
control commuands to the inside of its own car, hence to deliver the
vi deo i nf or neft¢ 8Alafdthemars wikbhermwddngolmides hee gmtsbeing deliyered,
vi deo out put device that is connected by an in-car transm ssion path
to the del i veand dentsitoketdeim g Halilcdmageeathrafe tirel it dits insddei tbhs
the video informati on and the control commands delivered fromthe
del i very contviglea entpnél defelde &0 .anthgetrlriatesy andtoal punist Wisdeénside
signals on the basis of the received video information and contr ol
commands; andthe delivardi sphayollegéntra hadevica ditheotepariey doviddédver
signal transm ssion path to the video output device in each of the
cars and di sphawisigt Irage dentsnign#ll §1 pdtlat, t#iD F,r amd #hé 4 \vicdes ddsppatyed
device, wherein an anmount of data accumul ated inside a buffer
of the deliversaztcamt the tespeciivaeharaedecones | arger accordi ng as
the delivery control termnal device is closer to the delivery
control centrpdlddgvi ce and beconmes small er according as the delivery
control termnal device is farther away fromthe delivery contro
central device, The dewhisreryhecaimohtceft ddt deatcandl asedes ra tiheplay
buffer of the delivery control term nal device is above an upper
limt, overf|munnanidoitoathenvidegengmattedevilien 6hecanmatornofindata the
accunul ated in the buffer of the

respective channels. The names of the intended channels and

the identification codes of contents to be displaved now and
contents to be displayed next are attached to the display
command.

[0102]

Further, as mentioned in the first embodiment, the local
number of the deliver control terminal device 30 directly
connected to the delivery control central device 10 and the
local number of the last delivery control terminal device 30
farthest from the deliver control central device 10 are also

attached in order to designate the delivery control terminal
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delivery control termnal device is belowa lower limt, underflow
information i s generated, t he deliver control central device
controls delivery of the noving i mage i nformati on according to the
overflow information of the delivery control term nal device closest
to the delivery control central device and the underf |ow information
of the delivery control term nal device farthest away fromthe
delivery control central device anong the delivery control term nal
devi ces sequeRt®Vi¢e Yk dhaéciedto return iispdeli ¢erpasdnfeedbads.ni nal
device further controls delivery of the noving image information to

t he vi deo out petO3Hevi ce according to a status of a buffer of the

vi deo out put device inside its own car, and the delivery
control central devinc&Ifel 19eran @kepbiy ebrimrdsyf comnasds ufxiy mgpannel
timng of displaying noving inmage to the video output devices inside
t he respecti vk e shavnencEer exprpf.er ean el den ttifs mdliionecydef#a0k of an

novi ng i mage information. [C aim 2] The on-train video
i nformati on debivierly scorencto deddisshdved sydtidny sdowiuliengtaot Giadenof
1, wherein the delivery control central device confirms the

delivery of thed¥iWeaiiteropraer obs ttumach OMf ahbHeanal eyl & dadSsipansede
fromthe delivery control term nal device farthest away fromthe
del i very cont#@d1 o€t sal llleriage, tabicedi spa wed begl ynbfig tatet imel &0 00: 00
information to the delivery control term nal device. [Caim 3]
The on-trai n atedeqtachedned ithie despley \commahpol Amndhdisspiay, siist efill
according to Caiml or 2, wherein

image of #001 is in a state of preparation.

[0104]

At this time, it is not necessary for moving images to
be displayed, but if a display command comes, then the video
output device 60 returns display command feedback to the
delivery control terminal device 30, and the delivery control
terminal device 30 directly connected to the delivery control
central device 10 and the last delivery control terminal device
30 return display command feedback to the delivery control
central device 10, Buffer status information is attached
together with the channel name to the display command feedback.
Thus, the delivery control central device 10 starts delivering
moving image information. As a result, moving image
information that is to be displayed next always accumulates
in the buffers 51 inside the video cutput devices 60, and it

becomes possible to immediately display in response to the

display command.
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a plurality of the display devices connected by the video signal
transm ssion path to the video output device in each of the cars are
sequentially connected by the video signal transm ssion path inside

each of the cars. [C aim4] The on-train video informtion
delivery control and display system according to daim1l or 2,
wherein t he video eut put device of each of the cars is

connected to plural display devices by respectively different video
transm ssi on épbﬂél pat hs and outputs different video signals to the
plural display devices. [Claim5] The on-train video informtion

delivery control antiidihgi aglihebenstiddoinrag ol @A ieol s ered in

to 4, wherein the deljvery control central device includes first
i nter-car trafSHPrRS? o NS TiAAt 1BRFF eTiaF adfe Upilded6, preparation for

the still image to be displayed next is done in accordance with
the display command from the delivery control central device
10 delivering the video information, and the still image
informatioﬁ is converted to video signals in accordance with
the display command. Because it is necessary for still images
to be of high image quality in comparison to moving images,
switching that is smoother than delivering to the inside of
the train in real time from the delivery control central device
10 becomes possible. This is extremely effective because,
inside the cars, there are many demands to always display still
images such as information about the next train station,
information about the train’s destination, and information
about train transfers.

[0106]

According to the third embodiment, plural sets of video
information can be simultaneously delivered by plural video
signal transmission paths because plural display devices are
connected to the video output device via plural video signal

transmission paths.
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information to be delivered into a format suited for transm ssion by
the inter-car transm ssion path and train delivery neans that
controls delivery of the video information received fromthe
transcei ver device in accordance Wth the display schedule, and

the train delivery neans includes a storage unit that

st orest hevi deoi nformati on; afirsttransm ssioncontrolunit that controls
transm ssion of the video information by the inter-car transm ssion
path; a flrsﬁ?lﬂrMIlvery control unit that is connected to the first
transm ssion control unit, generates control commnds that control

di splay of the video information on the basis of the di spl ay

schedul e, aHitadontldol s the delivery of the video information stored
in the storage uAnt candrilie coniecolircummandsn akdiaesecenttrol and
transm ssi qf LaARLr Qb cWBit cLRgEi g rol s the transm ssion to the

Lranscei ver devi e, -l Qa8 hgcyt deg. @f9gr5§qtgt%aleFCfﬁveqFaa &;ngule

transce|ver ip SG

of the vidéo n? ormsffll oﬁgFﬁ Fﬁ§l¥| FEES g ??’veg ]Eo ?olgg (1

61 ?ﬁ’etjoéfﬁ‘aﬂtﬁ-apr%r\ﬂldléi&ngﬂ%‘?%%wedéﬁ“ 3 TgnE QP AAY dP8pI ay

system acCOrdrAg L8R afyofe A PPERYI SRECHYE Bt ‘V&?ﬁ‘eﬁéﬂﬁe informytyen;

del i very control 2ty gevteel i sritudds devites ddaivd ipntevtaldied in

transm ssi dlenmdand thatand gleddiviegst tle tolddre inftemataen t yeasiviesisbpn

pat h and i gt twraneeepvert Fewicde@nidnfammabilorogmaadiorchat swntedlf or

transm ssi @iisbyatrhef ichteriday ihfansat 5&i ganpattednd tine casidadd YRey

means t hat ﬂe@e@ea@egigidl&y) dde=dume;second inter-car transm ssion

neans, receives 4hgivkdeq LoiOr IRk LoR: d8] idcened wia qre; ff+ e segond

inter-car tLaRs %§S'CQHIETEQP dehd V€£§1r?nqa10clﬂ p&f'fes ciél v\é' ?e%ontrol

i nformat i On Eﬂlggl vﬁg:%%ti ﬁal\ﬁ' %h{ %hgtaa% nr ca{rs %n ghthgil ar
s1 de

transm ssi g

of its own Cc"f”a‘P‘3‘39‘9(51 by % he ?’h‘%aa% H%T?%Sri}"r?e%é‘n ﬁ%?"‘tﬁd

transmi ssi GRIEBRRTH™ UAPE (G CONGTHH sc‘?’ﬁ‘éar’cqsan‘%‘?ﬁjs‘é‘?]iﬁ? of T ¥etH% deo
i nf or mat i oAERYVERE GHYECIc AR EFRhSAvdSPond PR Sat R SeCHer 1e®mat
stores theipdvingtiomged atorpat conmends e delddisasdtyideo and also

i nformat i odplavérs sthesttatasvadniideo ngfoamadt idrabrdoreiiorsl chemshdd us
of the firgt Ruéfensadd generat esmbukber hehatusci aknLoati @R Mideo
accor dance inebhnd hostatd e i rohe chimstdPuld ey anseeond, del ivery
control unit thal Rty QJust:]phl%ed@%hhMeEB(a@flé heREed LJRA] in-car

i nformati 09r§£9{1§é’slé}1 tb Sélbé)‘dfe‘i%eE éJ?aetr\é'ldEerﬁf%é)i“de@ﬁ\élacfn

| nside i ts Qi &N, 200 reggg ttsqgnv%@e AL GO LR i LRALo

ra 3 nfor o

control s tHe S a
comands t §THE b ienst b T gigery <Gl Elthin GEVILE
and generates and outputs VJ_deo signals on the basis of the
received video informz=tion and control commands; and
a display device that is connected by a video signal
transmission path to the video output device in each of the
cars and displays the video signals outputted from the video
output device, wherein
an amount of data accumulated inside a buffer of the
delivery control terminal device becomes larger according as
the delivery control terminal device is cleser to the delivery
control central device and becomes smaller according as the
delivery contrel terminal device is farxther away from the
delivery control central device,
when the amount of data accumulated in the buffer of the
delivery control terminal device is above an upper limit,
overflow information is generated, '
when the amount of data accumulated in the buffer of the
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the first status nonitoring unit outputs the buffer status
information generated in accordance wth the status of the first
buffer to the delivery control central device, and the second
delivery control unit delivers the noving image information an

appr opri atedewpgf of o bi ABS &@mm-?alvuftaac%ut:&utbeqeow Ge 1Mpdde ddss own
car in accof fol Jﬂdf asttlghu§s % deo output device. él aim
7] The on- tral n VI aei djﬂt\fz:%ﬁy ec‘gﬂ:trol nd:L di se % of
system accgédl n o any f t% WhHEPEF R ?hr@g v ge
output | devi £8°i FIdA8s asgeecoha %‘F%te’rori n® G Hthe %rgfg

i nf or mat i on1BFOTPRELT: STy ERSVF e G GPH‘EF?%ntEi%“@F&r @E“ﬁe SeTE
status noni £8r thy GRIEVERHt CRBRTSbr 8ok Hea st s eofarnich et e o iloler
and gener at esfoefdfiarons pdt e idefldvaayi omtinelateontdemc dewiith fam:hstsat us
of the secoadapuften; taestddliviefRgecstebageeniirkli Bevhi-eh aidbagStihk!

i mage i nfor gl i@ plcditecneeeiyedhVidfa dedf 0ERBLA O 115y HRhedied,
fifth transm ssi %ecaeu%ryr&énémt +eRt A2 d1@el Eé?éﬂéﬁsé&&xto@st he
del i very co éiP‘Lef 'f' Eﬁ ll‘-ﬁheet hlefdrﬂla%fi‘BI];l { AT %%&?5' q‘;bat
stores int £,566Q n§r ‘ghﬁe yILRg, 4 rgaggfrn orjmtion Video
4007 L, R d terd

i nformation recelv EIVE%]d[C minal - eV|ce aﬁd
storesmt% rrige storaxg he still imge information of
the video |nfor ﬁl ViFded® W?lcrﬁeﬁ&ré&nfiiewc%n?l LY¥RRS i splay
connect ed t BOTHEGS Pﬁ YRN8 dhitEget PhIdLERILE Y I IO RIRG EoRae 6P
conmands r ebid VEdlerr SREPHE SRTIGAS JNgbAEr De tkasPieREivEevaER Heionge

i nputted toin paefpdencswor ebe Aglovaty ¢lif te movand iswigechetomiaspghay by
- the display[l@svdmceli n accordance with the control commands; a video
si gnal gener ati nghanh-thatngetgeat es8foimataReOrdEANR W tdont@pllr ahaby
the video siddgihiyngysestl Ohcttiding/ itde@1signa) Sunksddig one or both of
the noving i magethaf aidBtdon, skoreshl nc’éﬂ@r§§0%1@éﬁ§5nﬁﬂ9ﬂ§ h%he
still 'naggiéﬂv%wawoehét 918eh | hidiatlioh toMBAS, UOIAAL B! byd

vi deo. sl anal, QLRI eBh cAdala QURY! Sohf% 1350, 2L INALS, dgee%%rgkegtby
the vi deo st o80SRl TAB L, 001 cons SEELES,

noni tori ng Uit ou S L0 del ve Y cOTt-GF téiFFﬁlﬁSr & ‘F:Ee PRe
buf fer stat ﬁvﬁffé'r r?%tl &F JeiEPatBEOFH Ec%r%n@ée W SsFe SPREER! of

the second HWFFERL FEViffr a]
[Claim 3]

The on—train video information delivery control and
display system, according to Claim 1 or 2, wherein

aplurality of the display devices connected by the video
signal transmission path to the video output device in each
of the cars are sequentially connected by the video signal
transmission path iaside each of the cars.
[Claim 4] .

The on-train video information delivery control and
display system, according to Claim 1 or 2, wherein

the video cutput device of each of the cars is connected
to plural display devices by respectively different video
transmission signal paths and outputs different video signals
to the plural display devices.
[Claim 5]

The on-train video information delivery control and
display system, according te any one of Claims 1 to 4, wherein

the delivery control central deviece includes first
inter-car transmission means that converts the video
information to be delivered into a format suited for
transmission by the inter=-car transmission path and train
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The on-train video information delivery control and display system
according to any one of Clains 1, 2, 4 to 7, wherein t he vi deo
out put device includes plural video conversion units and a HUB t hat
delivers the video information received via the in-car transni ssion

path to theydl idly Mi 8P rRQBVRIRAN s Wl L% o) AEEREAARRE W £dlRddress
f ) of . :
otor o idaled i FH8 S LA ol e R o

il
i nf or mat i or® o e SFEC8VEH ¥1%eo information is stored: a second

V.
status nonitori ngPEnF IRt RS MR oFE2 R AT AATS Bf SERE2GRAYHT Fdfter
and gener at ¥ 155 the videp ApGerat Hetat ifda skt raceni-gahee cant Kol pait
status of tHetsasosdobaf tepnsmistidn dimdbe videageniginativnwiivcithehe
still i magetritrfrocaettmmsofi sshen radai: vefli vitdéel i vy naht ol isistrhned;
a fifth transpbsséoreceptimy rupit trBaknCotdrobsnt As1 1haBS Hawi@Rew th
the HUB, stQifsohncdibg Recons: b.%&%lm%ﬁﬁaylmtﬁmaebryfﬁa%ﬂenof
the video infofaLie Jieﬁﬁ]%‘éﬁ% E%g@ék{é%ulngan%ﬁg éw%ﬁé]f?t%@ dAg.aLy! !
i mage storage WAL e Sty dmde Carolmiign of the Vides "y
i nformationt 4 Vi deo Sw I ch contr o U at “PE24BnHEd 88% 5 Fhe
fifth trans‘?‘ﬁn§§|°§nc%r?ﬁﬁnr g ﬁﬂgtisﬁf?ﬂd HEPEBHET 0P COMMERds e &rFEd
fromthe HISTHEPAF FRPULIEPTISSERE TP detf SWPPERPABRE AR GIe ufitPreand
swi t ches di<dy aydBy thREoENahiy heaivedi frae coreldica shsiyerhénceher ol
commands; @#heirdge Wiignaingedepattiqrgsutiie dihntayesberduds ofi phe video
accor dance iwifolimebhon ol n byhe Helnsitddelswery hhorg wdntundlk . uni t, vi deo
signal s usimgadneédbr both of the noving inmage information stored in
t he second bufferhandnttwes i i ¥1dddraperd mizengat ideniskoyedohorbheassil |
i mage stor ggeptBitsyAish aa¥ESeOi s @BalnPUhRU s BRkimk hat o0t PHESe{he
video signals gepgl QE_@ngi‘y%ﬁt}éb?%zﬁ'ﬁ.%@'de‘?;%%riaf N o 588804
the second i%?t%ﬁ:ﬂéaﬁm’c'hrtaﬁ’;]@bgg tht n%%‘ia@”t@a{to Lhe qel h‘é%ﬁ:&dc%}r%?ge
term nal device via % e szioe but er__sfatus_T1nformt gnﬁﬁenerg ed
i n accor danBeoar TRE ( FEIATRIAR Oy R ASCLRAPRGT PEr OUERPS ig) video
The on-traitATQrH8b* Pt 6fnet | HRTBRY i FET°C ool " diSSpPay 8% st
accor di ng t&teFardt LrapFRLESAON PAth 3R GICEE| L EAYCBE AR Ithgésig
vi deo si gngPnpagted ukPt thhatwpsseepmécirietwarhd rangdd ssiignaeans,
transmn ssi orecpavhs airg vided veforhatvnldelivgned yifirom pliechd deocond
out put deviieeesratai nagaspriceessimzpnmi el bedr praacdessesutdiehel dibdeo
si gnal s regeiryedabyorl he \drtledsicgnal chApuia Uflid ot ardikspl aycpamnel
that displ augey-6e0 Onrdduhnibasion Okebhe, signdl uALeeessednby theeo
I mage procegghpPdatid to the inside of its own car,
the in-car delivery means includes a third transmission
control unit that contrels the transmission of the video
information by the inter-car transmission path; a first buffer
that stores the moving image information of the delivered video
information; a first status monitoring unit that monitors the
status of the first buffer and generates buffer status
information in accordance with the status of the first buffer:
a2 second delivery control unit that controls the delivery of
the moving image information stored in the first buffer to the
video outpnt device inside its own car; and a fourth
transmission control unit that ¢ontrols the transmission of
the video information and the control commands to the video
output device, and
the first status monitoring unit outputs the buffer
status information generated in accordance with the status of
the first buffer to the delivery control central device, and
the second delivery control unit delivers the moving image
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[ C ai m 10] The on-train video information delivery control and
di splay system according to Claim3, wherein t he displ ay

devi ce includes a video signal input unit that is connected to the

vi deo signal transm ssion path and receives the video signals from
the video oiM i, d8VinCen a@?rbﬁ?ﬂ&t@@ﬂﬁ%@@d@ti‘rﬁéé t%hﬁj_ie Q-Eagg%ﬁﬁc sehe
Vi deo st anays, {ECehYEde Dt < B w100 i 8N3kaRBR Y i L. . d13PLA
panel that 2 gblays videg on. he "basi's 0f e si'ghal’'s™ process

t he i mage pf cesngg anttYTERd a vi deo signal output unit that
out puts the"vitidb ‘signal s received by the video signal input unit to
the sequenti al | yTBBnRBctERLY| ¥pfay 4afeeeation delivery control and

display system, according to any one of Claims 1 to 6, wherein

the video output device includes a second buffer in which
the moving image information of the received video information
is stored; a seceond status monitoring unit that monitors the
status of the second buffer and generates buffer status
information in accordance with the status of the second buffer:;
a still image storage unit in which the still image information
of the received video information is stored; a Ffifth
transmission control unit that controls the transmission to
the delivery control terminal device via +the in-car
transmission path, stores in the second buffer the moving image
information of the video information received fromthe delivery
control terminal device, and stores in the still image storage
unit the still image information of the video information: a
video switching control unit that is connected to the fifth
transmission control unit, with the control commands received
from the delivery control terminal device being inputted to
the video switching control unit, and switches display by the
display device in accordance with the control commands; a video
signal generating unit that generates, in accordance with
control by the video switching control unit, wvideo signals
using one or both of the moving image information stored in
the second buffer and the still image information stored in
the still image storage unit; and a video signal ocutput unit
that outputs the video signals generated by the video signal
generating unit, and

the second statusmonitoring unit outputs to the delivery
contrel terminal device the buffer status information
generated in accordance with the status of the second buffer.
[Claim 8]

The on-train video information delivery control and
display system, according te any one of Claims 1, 2, 4 to 7,
wherein

the video output device includes plural video conversion
units and a HUB that delivers the video information received
via the in—car transmission path to the plural video conversion
units in accordance with address information attached to the
videe information, and

the video conversion unit includes a second buffer in
which the moving image information of the received video
information is stored; a second status monitoring unit that
monitors the status of the second buffer and generates buffer
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status information in accordance with the status of the second
buffer; a still image storage unit in which the still image
informaticon of the received video information is stored; a
fifth transmission control unit that controls the transmission
with the HUB, stores in the second buffer the moving image
information of the video information received from the HURB,
and stores in the still image storage unit the still image
information of the video information; a video switching control
unit that is connected to the fifth transmission control unit,
with the control commands received from the BUB being inputted
to the video switching control unit, and switches display by
the display device in accordance with the control commands;
a video signal generating unit that generates, in accordance
with control by the video switching control unit, video signals
using one or both of the moving image information stored in
the second buffer and the still image information stored in
the still image storage unit; and a video signal output unit
that ocutputs the video signals generated by the video signal
generating unit, and

the second status monitoring unit outputs to the delivery
contral terminal device wia the HUB the buffexr status
information generated in accordance with the status of the
second buffer.

fClaim 9]
The on-train video information delivery control and

display system, according to Claim 1, wherein

the display device includes a video signal input unit
that is connected to the video signal transmission path and
receives the video signals from the vides output device; an
image processing unit that processes the video signals received
by the wvideo signal input unit; and a display panel that
displays video on the basis of the signals processed by the
image processing unit.
[Claim 10]

The on-train video information delivery control and
display system, according to Claim 3, wherein

the display device includes a video signal input unit
that is connected to the video signal transmission path and
receives the video signals from the video output device; an
image processing unit that processes the video signals received
by the video signal input unit; a display panel that displays
video on the basis of the signals processed by the image
progessing unit; and a video signal cutput unit that outputs
the video signals received by the video signal input unit to
the sequentially connected display devices.
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