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 Docunment 1, noving inmages that are to be
di spl ayed inside a train have been RESSFePEACBY 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 images and
delivery in reitTRAREVIREQNEABMYT IhAEELVERY CONGROLIAND RASRIAY 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 conventional on-train wvideo
information delivery and display system disclosed in Patent
Document 1, moving images that are to be displayed inside a
train have been delivered by analog transmission (that-
technology establishes) to each car from a video information
transmissioh 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 1s 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 information
devi ces 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 images and t he novi ng i mages and

Cont rol i gnal %%8&%?%&?522% o SHERMTELERa B57R het odnd g ot it
that of the stil es.. Pat cument \1: J 002- 20919
56 FilG 1) BREFSSEr aolrlnlﬁﬁormm "S5] £ED T PERB YR ROF oS
's to Solve [%9g§Lal 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 anq
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.

[0006]

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 problem tgsat@eliwem& £ Mevinge|inagest hétnbyinardsmagystoi conmect, in
necessary to connect, in a 1:1 ratio, a branching device and a video

i nformation racéivi igtded ¢ spranchiewd céevice andphayicent riglfodeeitdien
in each car, which results in many cables being wred inside the
cars. [0007] receiviurtamsr dishéayjudevige ofr thdisplangeomugels device in
delivered by anal og transm ssion has been about the sane as that of
an anal og tel esthicmr, whilchtrdmetiseen mhirfy iceblestimeimpwivedpictidde the
quality. [0008] The present invention has been nmade in order to
sol ve the probéesrs descri bed above, and it is an object thereof to
obtain an on-train video information delivery control and display
system that i §0e@prbl e of efficiently delivering high-quality noving

i mges and still images by digital transm ssion wthout having to
divide the transn ssirahepat bhefqidle tyowsiEnghé nagahgatidages|de1iagRs] by
and providing video to passengers inside a train passenger
conpartnment. 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 |ead car_.and
delivers the @i (i}é"&lpnf%}drra‘f+5?1f(?5bsgé1 vETEHYY $He f?%sggféveﬁroal@gi'cev
control commands that, control .display of, the video information. . .
Gener at ed_on- LheobRer SRAneRucfaE Bfinddnaiepr EEmaticl 230 aetigempae
control termnpal device that is,installed in each _car .configuring the
train, with thBIQERRLEPS a&‘&n?r‘gjrslfnjéﬂfﬁsﬁglﬁdﬁiﬁi %gst}tfei"ﬁ&ege ?EI’F‘%?JI%P"
connected by an_inter-car transm ssion path, receives the vide

i nformation aﬁdﬂet]hlé’%éfn‘ﬁ‘i’%qrcgoﬁﬁﬁmﬁl G]@E’W@rt&?? +Bmnséd @Pi%??e lead
control central device, sequentially delivers the received video

i nformati on aR8rcAMd ofletbifihdEhe o Vdresdj Hrfimaddon ahgcet e by the
delivers the received video inforpmation and control commands to, the

i nsi de of itstsapseatven davdss aud fantdedi eempands itdhadoRRBEFRY BYSRARY
in-car transm ssion path to the delivery control termnal device in
each of the cafshe gtdevdaformatidegepsirataatqbhbampsifectsherceived
commands delivered fromthe delivery control term nal device, and |
gener at es anddégppaysschestdesi grée kit Fenbasistermingl devérgebhat is
video information and control commands; and a display device that is
connect ed by angtadbediignedch cansernisiBr ipat Bhe & neda, Wids thatdrikivery
device in each of the cars and di splays the video signals outputted
fromthe vi decopbrplttelewingd. depifest kebiy trauanidmlilynconnected by an
descri bed above, the present invention conprises: a transceiver

devi ce that idéntastaktctransmdsiséan pathcordégiendghe videa dmEprmation
wirel essly receives, fromthe ground, video information including
movi ng i mage ienflothatdantraddeenhpands wedd viemedr fpen dheandglaveargprentrol
schedul e of the video information; a delivery control central device
that is instakestirah tesitead seauenhdaddyi veldvene hgeaaasfiyedatvisieo
recei ved by the transceiver device and control conmands that control
di spl ay of thenfounatioh andatpohrokremmeadsobe tareadascenbfcatheand also
recei ved display schedule; a delivery control term nal device that is
installed in eathveas Wonfriegeivad tived dafnrmatibdntdresl dohitvet ycommands
control term nal devices being sequentially connected by an inter-car
transmi ssi on pat bher tueidesft Hesviodrocanf o reitdemn cargputhdevbne righat is
commands delivered fromthe delivery control central device,
sequential |y dehnheetedt bg recedinesdrvitdenswifseioat petharttd cr réglivery
commands to an adjacent car, and also delivers the received video

i nf or mat i on ardntedl rdrodorriedetsl deoibhadbnst ddeofars,srewnivas tha video
vi deo out put device that is connected by an in-car transm ssion path
to the delivernfoenakaobnt andi ndle devhteol ncemuhnd$ tdedivars] foow Vds
the video informati on and the control commands delivered fromthe
del i very cont rdellitveryi nehtoeliteeniand denmicel esndiprarigiessand 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 still
i mges and can di splay video to passengers inside each car. Brief
Description of the Drawings [0011] (FIG 1] A configural diagram
showi ng an onEffafks wlidag Angentiiodn delivery control and display
system according to a first enbodinent of this invention. [FIG 2] A
configural di 48P showi ng a delivery control central device
according to first to third enbodinments of this invention. [FIG 3] A
configural di agramf&howsayibhedaiborar,y tbenprederteimveakideveeeprises: a
according to the first to third enbodinents of this invention. [FIG
41 A confi gur dkadéegieen shoncadghatvisdnstalpatl ideui omdcaorabinty du@ing
the first and second enbodi nents of this invention. [FIG 5] A
configural diagramishamdngiirdiesydlay dsdioes, from the ground, video
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 video 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 delivetred from the delivery control
central device, sequentially delivers the received video
information and control commands to an adjacent car, and alsc
delivers the received video information and contrcl commands
to the inside of its own car; a video output device that is
connected by an in-car transmission path to the delivery
contrel terminal device in each of the cars, recelves 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 enbodinment of this invention. [FIG 8] A di agram show ng
the flow of the delivery of videq information by the on-trajn_video
i nformati on d8F¢9%r§lQﬁﬂhﬁfﬂlEﬁﬁiQﬁﬁﬁﬂ 8y 5%t %%ﬁﬁngFﬁ8°t¥P§9ﬁ¥atlon
first enbodi ment of this invention and the statuses of buffers in
each car. [FI&rdofontiInCrguraas di 2t AnfldABIR R FSI Gnthaki hs Gipcted
information delivery control and display systemaccording to the
second enbodi REr Véfieﬁrﬁ@qaﬁv‘éﬁ%?%ﬂaﬁSf’[JquGPaEb]tOAtESn‘HCbﬂ?r grtavhgleshce
showi ng a di splay device_according to the second and third
enbodi nents ofint reh iafy EREi eRES [FUdcdisplaps cHif ivdGesl Sdrayt B WHBitRY
an on-train video information delivery control and display system
accordi ng to f£henttHie videpoyitrEAtdefideni sThngefbeopreseteinyeption can
configural diagramshow ng a video output device according to the
third enbodi nedfieierhly deddsnt imnying Fpages andstedif igagas t agt aars
showi ng a video conversion unit according to the third enbodi nent of
this inventiofn @FﬂI@inlxif]itholébrﬁa‘gin%ltodgé'gi@fﬁn%\Mrﬁgsﬂﬁaésiﬁﬂd%ﬁfth of
configuration

o 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. 41 A configural diagram showing a video 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

Term nal Device 30Delivery Control Term nal Device
according to the £irst and third embodiments of this invention.

[FIG. 6] A configural diagram showing a transceiver device
according to the first o 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 video
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. 111 A configural diagram showing an on-train video
information delivery control and display system according to
the third embodiment of this invention.

[FIG. 12] 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 Devi ce 90Transcei ver

Devi ce 1llnter-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

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 Dewvice
30 Delivery Control Terminal Device

50 Video Output Device

G0 Video Output Device

70 Display Device

80 Display Device

a0 Transceiver Device
11 Inter-Car Transmission Means
12 Train Delivery Means

13 Storage Unit

14 Transmission Control Unit

16 Delivery Control Unit

18 Transmission Control Unit

embodiment of this



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 Control 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
Control Unit 51Buffer 52Transmi ssion Control Unit 52Transm ssion
Control Unit 53Video Signal Generating Unit 54Video Signal Qutput
Unit 55Video Switching Control Unit

g2 Transmission Control Unit

93 Inter-Ground-Car Transmission I/F

Best Mode for Carrying Out the Invention
[0G13]

First Embodiment

FIG. 1 is a configural diagram showing an on-train video

information delivery contrcl 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 t(here, car no.

1 to car no. n), the delivery control central device 10 is

connected by an inter-car transmission path 1 to the delivery

control terminal device 30 similarly installed in caxr no. 1,

and the delivery control terminal device 30 installed in car

no. 1 is connected by the inter-car transmission path 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 car. 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



91Buffer 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 diagram show ng anon-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 wvideo
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 video 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.

[0021]

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

configured by inter-car transmission means 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 contral 5 rm nal device 30 installed in the adjacent car no.
2. Sinilarly,[ﬁﬁé Selivery control termnal device 30 installed in
each car is connected by the inter-car transm ssion path 1 to the
delivery control tefd® naRt§&vres FFanseisrien iHeanfe A4 dcentesns. for

w |l be noted that, here, "lead car" nmeans the car at the front or
the end of th&PVEFRIRHAVAFSD FREPHERELRR chRebhaled itk eleaddc onitgol
the rearnost car. [0015] The above-descri bed system

confi gur ati on P¥MABEe ERRECEPRErhafe iRy tped s steanwbintd igir st
where term nal devices are connected to one cable in a network that
reaches up totsepenattaulkeibydthreiatsrfeamtynashéadicaratd 1 aot lnable
|l ead car as in a train and is constructed in an environnment where
there is a | ottuphiegt rheewren ndilse. da0e16] and ingledes i rdor nat-device
conprising nmoving imge information and still inmage information is
delivered to éaehsmassiominthefdetiMe®) 2dmandodn derterakcateviasmlcsioa
the inter-car transm ssion path 1, and the delivery control termna
devi ce 30 of &#fh2tar tenporarily stores the received video
information and sends it to the delivery control term nal device 30
of the adjaceri00&ai. Mreover, in each car, the video information
stored in the delivery control termnal device 30 is delivered to a
vi deo out put devi ceTld) iaf-demthe daransmisedbrdl Ay 28ni ¢ e taensmission I/F
transm ssion path 2. [0017] The vi deo out put device 50
tenporarily storesrdrhenirteadeigvedtiiden tirafior dal ivrantagent? atresidd die
signals. A display device 70 that displays comercials and
i nformati on abant tdedivexy tavaitrodt atendmrails devdtcal |61 | ougacts cas, the
and the video signals generated by the video output device 50 are
inter-car transmission I/F 21 signals inputted from the train

deliverymeans 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
transcei ver 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

PuCh 29, COMEL bt S3LrL el DR 00y Ao, NS A 88 15 o
eTeTgENCY, oS SAES 200 o0 B0 Bl SEDECM) Eone S QLB LG5S,

noted that the inter-car transnm ssion path 1, _the in-car transm ssj on
path 2, and t h&& iR GUFREEOPr &hs s&&ﬁlﬁatq?@ve‘?rré/ é‘}elan&igi afill be
transm ssi on paths., [00201 FIG 2 is a configural (diagram
showi ng t he delSSE&ERPeEoREIOY- central device according to the first
enbodi nent of this invention. [0021] In FIG 2, the delivery

control central®®@é}ice 10 is configured by inter-car transnission

means 11 (first inter-car transm ssion neans) and train delivery
means 12. An in-device transmission I/F 23 1s connected to the

in-device transmission I/F 23 inside 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-car
transmission path 1.

[0026]

An inter-car transmission I/F 22 1is 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 deliveryO88dhs 12 inside the same delivery control central
device 10, outputs to the inter-car transmssion I/F 21 signals
inputted fromthe tTke rra@ismiesfonecortrtd, unhltl Thopartsely tranamisssieon
the train delivery nmeans 12 signals inputted fromthe inter-car
transm ssi on MWikhzhe Thenseereranitréhsateseénnnl d Bt2tagedulidt #3 video
signals inputted fromthe in-device transm ssion |I/F 23, outputs the
nmodul at ed si gralfernatidm dorparisdag troatsniissoenceatdntls atemptil htiemge
signals inputted fromthe inter-car transm ssion path 1, and outputs

t he denodul at ednskeghalcst thetdiggrial-sdénpoetdd dmoni Slseé dm-lchr 23andriG)on
The contents and contents display schedul es acquired fromthe ground
via the transdéirvaz, dad del Dfewm eostenesd dinplllay behtdulles itves HdlEaRS y
12, and the train delivery neans 12 perforns control to deliver the
vi deo i nfor macbadrbd whit afe t(fdrear del ivaoe @odaned whiih)the contents

di spl ay schedul es. The configuration of the train delivery neans 12
wi || be descrifbedsbel 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 control unit
16 delivers these to all of the cars via the inter-car
transmission means 1l1. 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 ssi on control uni t) signals inputted fromthe inter-car
transm ssi on neans ut puts t(_)L the inter-car transm ssion neans
11 signal s i np@Rted Fr Sr‘%‘r?éir’ﬁ §Si-onf ' WoHt90l the tYPgs ghecontents
transm ssi on contyol unlt 14 control s the transm ssion of video
i nformation afd™ Bt &LGe8LErEY EBﬁH‘BEFn'b’oﬁﬁWnb?uWﬁ mesf-geptents
transm ssion path 1. [.0026] An inter-car transmssion I/F 22 is
an I/ F for traR&niths gk thhath@ugdy iReLvariiitea iansi gwdatedsaan be
car, and here, is an I/F with the transceiver device 90 installed in
the same | ead déélcrlléiﬁ{l%tﬁ% signal s received fromthe transceiver
device 90 to a transm ssion control unit 18 (second transm ssion
control unit),[0988&]lsends signals inputted fromthe transnission
control unit 18 to the transceiver device 90. [0027] The
transm ssion controFl@ni# 18 eomppéigurahnditgsimnshevwing Hehe delivery
transceiver unit 90, stores in a storage unit 13 video information
conpri si ng noviongrohagereiortledeyigaderdndingnigetbetionits enbodfwent of
signals inputted fromthe in-car transmssion I/F 22, and delivers
contents displthisst¢heentesnto a delivery control unit 16 (first
delivery control unit). [0028] The delivery control unit 16
prepares for déoBléry the noving image information in the storage
unit 13 to be displayed next on the basis of the inputted contents
di spl ay schedul es, DenefGt s ¢bet delivenmyrarmisirendeentipal sdéhibse 30 is
the transm ssion control unit 14, whereby the delivery control unit
16 delivers tlea€iyoradlbyotws Hatearsayit@adrivmiisstien-meand Landmatsarerthe
means 11. Further, the delivery control unit 16 appropriately
controls the dehkeves\hst ane/ 51 dhet dol hvemnddnteoletévieral deeduenty anid
the noving i mage information in accordance with the status of a
buf f er i nsi debyhénlaserdeeswribedadsl B2er yriooraldivetgr adonato et meinal
30. The delivery control unit 16 appropriately delivers the still
i mage i nf or maide®ticko30hdaentiwbe ihtarAcabhetrihenieyiorg na@ge 11 (second
information is not being 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 wia 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 dekilugeyeddnt thnd enéh meriala idefriaetBO desd iventyi aprted Lhyeritima 1
inter-car transm ssion neans 11 that are the sanme as the one in the
del i very cont devicenfial deitéonBland bymnandafedébavier yhacans 32. be
The delivery control termnal device 30 has two inter-car
transm ssi on meansnéd t{cstherdkliinteary camittolanentsal atevirans)d ixesansearia
it is necessary for the delivery control term nal device 30 to
transnmit wththbeogebsveeypabtht r oFucemdr al titevircecshd @l e ydeldaner 32
control termnal device 30 installed in both adjacent cars. [0032]
delivers the video information and control commands to the
video output 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
transﬁission of video information and control commands by the
inter-car transmission path 1, outputs the video 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 wunit). 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 nmeans 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 control
central device 10. Additionally, command feedback that is to be
returned to t HEASPLTELYN cHRHMHAO el dévi @etadFs s tent skl himage
opposite path. Further, the in-car delivery means_32 deljvers the,

vi deo i nf or matiPSRTEAA1ILB NG S ecbRARARLS T PR KFONFrado Bl pift apeviieeivers
inside its own car to which the in-car deli verg means 32 is connected
by the in-car BdgnEfi &ke disigencs. theomy. Furtheyrp whan dds own locale
transmssion |/F 23 of the in-car delivery nmeans 32 are the sanme as
the in-devi ce itsr 4a8Hi ddicoRTRNFMDBsiofsicoatine wrhl F4ddPryerdt ru&RY t1bhe
and two are disposed in correspondence to the two inter-car )
transmi ssi on rdagse nfofmpg3an and confnolafaskiardskoctng dhegnip-dgvice
(third transm ssion control unit) of the in-car delivery nmeans 32
controls the thramsmission fF 9B ddmti neburmas iagnAGh ¢ igoatdr and dovieangsthe
by the inter-car transm ssion path 1, outputs the video information
and control calmivesyi nputrell feohrahede¥icdel ¢ nthielidel ivansnhasibeen
I/F 23 to the other of the in-device transmssion I/F 23, stores the
movi ng i mage icuinpdetedoinside tne ftewid3 (first buffer), and al so

out puts the control commands of the control signals to a transm ssion
control unit 30BBYurth transm ssion control unit) and a status
nonitoring unit 37 (first status nonitoring unit). Additionally, the
transm ssi on controfthenin-c34 btoépensstivn SYFI22 Levge saferamttheninocar
the transm ssion control unit 38 and delivers this to the inside of
the car. Furthetanswhesiohsl OivRd dewliglel shkastain e ltirverynmesinenlz, and
control unit 34 does not output the video information and contr ol
comands to therethes dmIideviee treassuiitsshonwitH-+B8, video pettputsdemice
ACK signal and inforns the delivery control central device 10 that
delivery has lmenncoapledeth itisd dameheatrai n. [ 0035]

[0036]

The transmission contrel unit 38 outputs, to the in-car
transmission I/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 information to the dellvery 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
|/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 image information and control commands inputted fromthe
transm ssi on @oWingl inage Brfommiedrdeby the transni ssion control unit
38 delivers these to the inside of the car. [0037] The st atus

moni t ori ng uniltf03%]nonitors the status of the buffer 33, generates
buffer status information, and returns the buffer status information
to the delivery conTheldedémergl coewuialeuh@t Iheohttbés 33 seapoyatopypf
stores the delivered noving inmage information. [0038] The
del i very cont dellivary a®@ dednitweayst tdrpiestcar 4 $hemosfi ndelnawer yndrhation
delivery frequency of the noving inmage information inside the buffer
33 in accordanmeiditthd bafstatis iaf agecdnddrere whsh dhd beavided 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 PIG. 4, an in-car transmission I/F 22 of the video
output 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 unit) 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 generatingunit 53 what video signals are tobe generated

next in accordance with the display commands. In accoxdance

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
transmssion |/F 22 inside the in-car delivery means 32. A

transm ssion control unit 52 éfifth transm ssion control unit) |
primarily storé® ¥hieR Fed RoVEFRFT MY PREbrimCroNer RSt Rder shgnals
(second buffe&%i stores still inmage information in a still, inmge
storage unit 5&e ahtt bdfFgesiBipiali toshangd o theviebl dfrgenterage
control unit 55 and a status nonitoring unit 37 (second status

noni tori ng uniWiit PPoLK the movipgp ipageciniRTatiing ebaredIiukhe Batfer
instructs a video signal generating unit 53 what video signals are to
be generat ed &éxtorﬂma‘fdbora@alneetwgﬁ thee vdioepl alordhirdivd$. Vifeo signal
accordance with the instruction fromthe video switching control unit
55, the vi de®usbytiatniferdrat The idiee s3ordhwartpsty bnifl:g'édolﬁ gerapected
the still image information stored in the still image storage unit

56, or the notionghe dagelnideviiee ohvéadiwlvidee kagpail flierarsml sei opapaith
and outputs the video signals to a video signal output unit 54. The

vi deo signal dutpod omtpuby tihe cddeecsddnabs tie Wisplilaplagvieeice Wa
the video signal transm ssion path 3, and outputs the video signals
to the displayi0déeice 70. [0042] FIG 5 is a configural diagram
showi ng the display device according to the first enbodi nent of this

i nvention. [0043] FIG. 5lis Bl¢@nfH guraltdicagtiagpslagw ey tbe FGplanwderebce
signal input unit 73 is connected to the video output device 50 via

t he video sigralcotrdangnissilom fatstt 8mbodiment of this invention.

[0043]

In FIG. 5, in the display device 70, a video signal input
unit 73 is connected to the video output device 50 via the video
signal transmission path 3.

[0044]

The video 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?@?®€l the first embodiment of this invention. [0046]
In FIG 6, the transceiver device 90 wirel essly receives content data
and contents displ a8 EEhedul & tranpachyeondgvbasalP winel oy gegaives
inter-ground-car transmssion I/F 93, and a transm ssion control unit
92 out puts theertent daka daticpatentsiispl ayernhretdulesvi xan 2 @robndughsead
in-car transmssion I/F 22. A buffer 91 stores information received
by the transnéssiom cs @@l inter-geound-car transmission I/F 93, and a
transmission control unit 92 outputs these to the delivery
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 dliagram 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 inventiocn.

[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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[ 0047] FIG 7 is a diagram showi 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

i nvention. [0048] In FIG 7, 13 is the sanme as that in FIG 2,
33 is the sane as that in FIG 3, and 51 and 53 are the sanme 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 contrg id di spl ay system according to the first enbodi nent
of this |nvent|on nd the statuses of the buffers in each car. [0050]

LPGFlg. glsé?aySgeV|ce 78ﬂ§g%§30% %Hﬁlaggeaﬁ%ﬁg?%ﬁﬁ 'n Fe rodn
[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-cér 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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Next, operation will be described. [0052] The transcei ver

device 90 installed in the |lead car wirelessly acquires froma

ground- based station updated data such as comercials, real-tine

i nformation such as news and weat her forecasts, noving inmages such as
ener gency nessages, and content data and contents display schedul es
by still imges, and outputs these to the delivery control central
device 10 by the in-car_transm ssion path 2. [0053] The
del i very cont rsfidughitd aiby ot ramamifes  the wiskest rgifogaatieh dévtke Moving
delivers the noving inmage information to the delivery contro

term nal devi @930 iFFoampetapnt padc &he \Atd Ilhelnagerinftormatdosnitssi e
path 1 on the basis of the inputted content data and contents display
schedul es. Furdeddwveryheonetel drarmionilr devinet3d e fppropdiatehly car and
controls the delivery start/stop timng and the delivery frequency of
t he novi ng i negd iveter b ivveeion infconattihwe bl thet hidst atuipes dévide 50
buffers inside the delivery control term nal devices 30. The delivery
control unit D& appray careVvya ddid ipreasttindnsmimge onnpatinedt.i ofhé oride
entire train when noving imge information is not being delivered.

[ 0054] The delourpry demicel 50 egenaraltedewiicec3@ighadachromrthe received
sequentially transmts the video information of the noving iInmage

i nfornmati on amnvddebeisfothatinmge dutbotsathenvided he giallisveoytcontisglay
term nal device 30 of the adjacent car and delivers the video

i nformation t detvtieevi@edaothput ddew icma80t panshBs ©n pakh\Vi aahliecauses
in-car transm ssion path 2. The video output device 50 generates

vi deo si gnal s theomispkay edstived 70 deodisplayati on, outputs the video
signals to the display device 70 via the video signal transm ssion
path 3, and cdueées}the display device 70 to display.

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 pf having displayed
advertisement video, and it is imporj:ant that the contents are
reliably displayed in the display dewvices 70. In order %o
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 thait the video information has
been delivered to all of the cars.

[0057)
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[ 0055] Next, delivery of the noving inmage 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
per f ormance of havi ng di spl ayed adverti senent video, and it is
inportant that the contents are reliably displayed in the display
devices 70. In order to verify that the noving image information has

b l'iably deli dtot ti trai t he del.i t .
Corminal devi ces. 30 PREUFR aMIRINERTaI Ok GUFhe GBFIvery SFokbRofoLLvery
central device %8: wgen tge P-eclr# very ﬁontro.l term nal devices 30 th
receive the déiVéred T uEd" i 3 tat o ChiRS, YPhédet? VEISP TEBREF O
o ver e Yo HE BRRE Rt Ch ket S BSnh S BOCER' LD SR B i

ACK signals that, the delivery control centr devi ce 10 receive
varies i accONthoEhwAE TVREY R lofSRERAL (7 V4O HYPECEFPFS BifdACK
the efficiency with which the del it&egry contro}FI central device 10
processes t he SAGRLSHRILGEORES TG EePa iR phedmberRt frarBdh e are.
cars there are. On the other hand, as shown in FIG 1, the network .
confi gur at i on ¥aENe RENERA3NY e F ShPWD M 1G  Lj sThe RebvopkcanddgBrathen
| i near configuration of the train. Mreover, it is _a configuration
where the del iRAs {he shargictesdathaIthadvitels 36ngre Resqyem Phithe linear

connected. Consequently, as long as the |last delivery control . .
term nal devi @TEGIESTAPRERE ithe KEalast MofeoOVET niFeb®iay £9REiguERRion
be said that the other delivery control termnal devices )

30i nt heot her cathsgieshrefphbrereeentecl tryaingh devkcesgithir ¢ seABeRERRYLY
only fromthe |ast delivery control termnal device 30. [0058]

Yet due to traiSWessedn RATEIRIINGLY, s AaBYIakEBhe tifstede klyRyY control
guarantee that the last delivery control termnal device 30 will be
constant. For terminadadenice 10 dasteélgdcontths Lashit Far evicEeE01Yes,
configured to always grasp the |ocal nunber of the |ast delivery
control term ridl cagepecea B that tdiechethended hxerwiqantye ldesarinsdddevices

bel ow.
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 guarantee that the last delivery control terminal device
30 will be constant. For that reason, the delivery control
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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[ 0059] Local numbers that are unique within the train are
allocated to the delivery control term nal devices 30. Here, nunbers
that are the sanme 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 comrand 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, Hymosrs ibatsarg thehsahe las the chf nuebpreoate @llloeriredais
device 30 installed in each car, when the transm ssion control unit

34 receives a fthe fiogall seabehs corfimendef dvehy ceonttsolowniltodsl inanderthe
is attached, then the delivery control term nal device 30 returns
term nal sear cleicomrgndofiesgbaektial tdericde 1 0atel iomntsr 8l carantolatommand
device 10. In this case, the delivery control term nal device 30 of
car no. 10 retaalied sermemalnsleacahch omanthd eedhbbrlcf fAB6MHrs. A local
When the transm ssion path has been cut due to failure or division of
the train, theunrberntinat isedre facetesindstandtdcka toechebtotdetdatknal
to the delivery control term nal device 10. When term nal search
command f eedbasiardhesompandonanbabk ¢osé e delldoveay eonid,olfieenirad is
device 10 within a certain period of tine, then the delivery control

central devi caitt@cgeasps the st de0eabrpurdeeitdy seguemidnl bgvice 30
changi ng the attached | ocal nunber to the next farthest |ocal number.

I'n this mannerinstheldal iyefjcieat! Obh&eRiileak rd8¥ihess 16h M tbWANSi t 34
grasp the last |ocal nunber by delivering the term nal search command
in constant pefddedses[PEihinal search command to which its own local number
is attached, then the delivery control terminal device 30
returns terminal search comman& feedback to the delivery
control central device 10. 1In this case, the delivery control
terminaldevice30(ﬁfcarno.lOreturnsterminalsearchcommand
feedback.
[0060]
When the transmission path has been cut due te 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 control 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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The delivery control central device 10 divides the contents in the
storage unit 13 into a certain fixed size and sequentially delivers
the contents. For exanple, when the delivery control central device
10 divides contents of 7.5 nmegabytes (corresponding to a 15-second
commercial) into units of 64 kil obytes and delivers those contents,
then the delivery control central device 10 sends 120 sets of data.
The delivery control central,K device 10 attaches the | ocal nunber of
the last delivet FoRSHERSI PEEISHSral device 30 to the sets of divided
data. In the transnission control unit 34 of the delivery contro

term nal devi c@%d] when the Iocal nunber attached to the divided 64
kil obytes of data is its own |ocal nunber, then the transm ssion
control unit 34 ret &Pfs 9@t 1iXERYsiCoREFOL o CREXad| idpdiFec drit réividat r ke
device 10. [0062] , Because it would take too long for the

del i very cont rSIntEd4er &f e/ séerage titalt ok itheatralnifned 68 zeommd
back before delivering the next 64 kil obytes of data, the delivery
control centrdedentdaliy datieess vy eritandis t Herdevpupderi deen the
information regardl ess of the ACK signal and redelivers that data if

t he ACK si gnaldedd@eryocoatnel beektmik avicec di siivigesi ganbentsnel 7.5
[ 0063] However, in regard to noving inage information, it is
necessary not medapyvtes tdwrrgspantdngd o @liSaskgordidorsesding)iingo units
destination but also for the data to be delivered in real tine, so
there i s no paithtdikilddlyiteerdmydedivays itmge ¢orttemist,i bhenobe ébiwegry
than when it is to be displayed. For that reason, the delivery

control cent r alondevilceentraji dewlicsm Limmndshe2 AGKtsi ghdbhtdoesTheotlelivery
coneback even after the delivery control central device 10 redelivers
t he novi ng i nagatireflorerdiiadndev tet é0rmtrisd-hasnbee lotalimederbverthef last
the divided data are not delivered, this can be allowed to a certain
extent in the deddereafy amntined terages] devide3ddad ey yetopifrdl vicknt data.
device 10 is configured to be able to record which data have not been
delivered and Imatrée Endgsmivietdrercomtrodt uhiti 34 vef Hihe aeldbkbowabdretrol
range. Thus, in the event that there is aproblem the delivery

control centr dertigwniate dk@ican3accehendahe Lbcslbyudbscoattaciged s the

advertisenment display fee, for exanple. [0064] Next, a met hod
for deliveringlividiedgs4 kddebiynterofitiaan if iteadbwh ilweaM hhmiker, then the
descri bed. [0065] As nmentioned previously, a network

configurati on sagrstideliorerynepol rahit esB4n naturcteyi €@SAGK esignal to the
sequentially connected and send delivered information to an adj acent
car once a deldezdrgrgonbndtol esdritnell deviee bas received the
delivered information as shown in FIG 1 is nore suited to a train

t han [0062] ‘

Because 1t 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 certain period

of time.

[0063]
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a bus-type network configuration. In the configuration of FIG 1, the
timng when a delivery control term nal device receives video
i nformati on becones slower the farther away fromthe delivery contro
central device 10 the delivery control term nal device is.
Consequently, the followi ng contrivance is necessary to try to
maintain sinultaneity in order to deliver video information in real
time to each car. [0066] That is, the delivery control term na
devi ces 30 are di spBgegvers hin redeatf sosn@Binhdmans dafokpasione it is
video information, and the delivery control central device 10
control s del i wecgssargceor dance fgint ithehdaba ataides refliehé ybdéi tverss.to
Simlarly, in each car, the video output device 50 is disposed with
the buffer 51itandeshinaizidvbdny zbse riolr thermdats tdevée ke l3Gegedt inleal
delivery in accordance with the status of the buffer 51. [0067]
This will be déseri bed iChegeedtserndepaintusimgdEl Gre7imnd mBvEng8. image
[ 0068] FIG 7 shows the flow of delivered video information in
regard to one indormahilofinGreB sdhwhy thwn ehknriet tisakbo.bdditsheényel8l GFok
shows upper limts and lower limts set in the buffer 33 inside the
del ivery cont rthlatt eeasom) tdevideki@Oransbritroiheehtfserdddi dengndgivde up
vi deo out put device 50, and FIG 8 the

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 problemn,
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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statuses of the buffers 33 inside the delivery control term na
devices 30 and of the buffers 51 inside the video output devices 50
di sposed in each car. [0069] In FIG 7, noving inmage
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 term nal device 30 and is
delivered fromthe bottomto the video qutput_device 50. Inside the
vi deo out put YEWSTEYB® negupr ¥ \augas 1PAF or FhEnerand igugasd op e IG -
the top of the buffer 51, outputted fromthe bottomto the video

si gnal gener ati ﬁ&eu?ﬁr%l%‘“’h%?\& petbreey @P8§6°§|f@1‘§ll§atlh‘é?vh9% receives
outputted to the display device 70, where the video signals are

di spl ayed as EHR®riEOTE67OT becomes Ngkewer tha Hod torRYseiayt 45eBushe
di spl ayi ng moving images-will be described. [0071] The tim ngs
when noving i #eleterat ecentirl dFsplEgeddarecsi Afl tidiodst vernt Fenteal
in each car by a display conmand that is one type of control command
generat ed by t¢enidell devicecdiitr ofoBapgRent by folliowngicpatsfivapee

di splay command is sufficiently small in conparison to noving i mage
i nformation, bhdedessany tedmaniesrdntalnsinuhéanel by ipfonder todeliver
transnission of the control commands is sufficiently small in

conpari son tviddmre iddlogpasionhtn nirding imeage katredtion in order to
give nore priority to the control commands than the noving i nage
i nformation. (dsequent!ly, video is simultaneously displayed in each
car.

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 output 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

puffer 51 inside the video output device 50, and FIG, 8 the
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(0072] Next, a method of delivering noving imge information to
t he video output device 50 fromthe delivery control term nal device
30 in each car will be described. [0073] The status nonitoring
unit 57 inside the video output device 50 generates buffer status

i nformation representing whether the anount of data accunulated in
the buffer 51 is above the upper limt (overflow), is below the |ower
limt (underflow), or is between the upper limt and the lower limt,

and inforns tbeateseyerfytivophtérs asnimaldedevé gel39e 8 cdohe rbaffdhninal
status information as display conmand feedback. The delivery control

term nal devi devBBegautamd s£tthe ISiBfdySEOA Gl ddeiie/ide@BBtbhe devices
delivery frequency in accordance with the display command feedback.

[ 0074] Thedissleodutpetaclleyhee 50 installed in each car
converts the video information to video signals and outputs the video
signals to theopdsspl ay device 70 in accordance with the display
command delivered fromthe delivery control central device 10, so the

timng when the NMOVINGrIGTRGe W& Oh FBihLL 'J§1f%¥§n€‘ﬂ&5§ddeii\9é9écbeco each
buffer 51 to the video signal generating unit 53 inside the vid

out put devi ceczP firomitife §%@a%é {1Ri t N 3ALdE LPEne SBNEEIHERLRY rok r2:%§1tral

timng when the video infor ion is delivered fromthe buffe

i nsi de the dehwfééf m&fsr etoleh ”i'!’ﬂﬁﬁ tq%%VtSﬁ 3P 2 Laerides QUERI the

device 50 is also the sane tine.

delivery control termlnal dev1ce 30 and is delivered from the
bottom to the video output device 50. Inside the videc output
device 50, delivered video information is stored from the top
of the buffer 51, outputted from the bottom to the video signal
generating unit 53, and becomes video signals that are
outputted 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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That is, the data ampbunt of the video information stored in the
buffer 33 is determned in response to delay tinme when it is
delivered fromthe delivery control central device 10. For that
reason, as shown in FIG 8, the anobunt of data inside the buffer 33
beconmes | arger the closer the delivery control term nal device 30 is
to the delivery control central device 10 installed in the | ead car
and becones snal | er tﬁle farther away fromthe delivery contr.ol ,
central devi cE®16'% AE1A¥I TV &RP BORIFBI MG REPTRRYI % 1B00Fder i pae
In FIG 8, the anmount of data jn the buffer 33 insjde the deljvery
control terni RaFe RRAWE B0 tPn§Pg) FRALT N Comagds) than Hee | BoHAG 17398
the anobunt of data in the buffer 33 inside the delivery control
terminal devi éBf@ENa AT | CARFRICERt HE. VRAPS iEHe Hd A nEeUs yghipRl ayed
Next, a nmethod of efficiently delivering noving inmage information to
the entire traPned@h fifthe fact that, in each car, the ampunts of
data in the buffers 33 inside the delivery control term nal devices
30 are differéR®74h 11 be described. [0078] Sinmlar to the
status nonitoring units 57 inside the video output devices 50, the
status nonitoring dfixts 37mabhrdopf tdrl iSteqtiggeROFing hingge fitpramtion
the delivery control termnal devices 30. The status nonitoring units
37 generate buffde wideaugutmtodeni el Orispretiontiehivanechat rohd exmdmat
of data accunulated in the buffers 33 is above the upper limt
(overflow), isehbtowd Ha leawbr chinvil) Wrelalefscaipedor i s between the
upper Ilimt and the lower limt, and sends the buffer status
information t §0¢He] delivery control central device 10 as displ ay
command feedback. The delivery control central device 10 controls the
start/stop tin ng dic tshhethsenoehtyrbig mnitng7i Angéddethe eriddm output
accordance with the display command feedback. [0079] Her e,
perform ng debevicy TOngerdranest bafifeff etattat isforriatimt i wrpfosemting
delivery control term nal devices 30 installed in all of the cars is
not ef fici ent whdthesy thsiawpurtieo £ Hatacteeninstliat etihiat thaduddeuril 06 adetva
in the buffer 33 inside the delivery control term nal device 30
installed in ¢he nmpelk | $inhe | argestlcand the dmowt dhedalewen tlhieit
buffer 33 inside the delivery control central device 30 installed in
car no. n is tlhedenBldwdst oriits betwees thesgiddrel inicentrtdie Lthweyvilded t,
information accunulated in the buffers 33 in all of the

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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cars such that the video information is between the upper Iimt and
the lower limt by nonitoring overflow information in the buffer 33
of car no. 1 and underflow information in the buffer 33 of car no. n.
That is, it suffices for just the status nonitoring units 57 in car
no. 1 and car no. n to generate buffer status information as display
command feedback. [0080] For this reason, the delivery contro
central device 10 adds to the display command the | ocal nunber of the
del i very cont foemttdehiufflerddl tod B0videestibpat gerechédnyoirtiteS3 inside
delivery control central device 10 and |ast |ocal nunber information
and del i vers thésvideel onomal | gevide $0 atssthenstwei hijmenih 83ch car.
generates buffer status information as display command feedback and
returns this Conségueisiliwer yheormtimihgcertieral tHeviwialet0 bnfyrmdieion t s
own | ocal nunber has been added to the display conmand that the
del i very contdeliveren nftondetheeb@0fdras3Bednbidd. th@08Elivery coWhenl
delivery control is perforned with this nethod, control does not
becone conpl i tatrethalndevscef B@dta \theevédenhantiute detrirer 50fiLanso the
configuring the train increases. (00821 According to the first
enbodi nent, isatditsimenner, as a result of the linear network
configuration in FIG 1, it becones possible to efficiently deliver

vi deo i nfornaf{d@mnsg o

:
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 PIG. 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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all of the cars in a train regardl ess of the nunber of cars. [0083]
Further, high-resolution noving i nages can be delivered because
novi ng i mages are delivered by digital transm ssion. Second

Enbodi ment FIG 9 is a configural diagram showi ng an on-train
video information delivery control and di splay systemaccording to a
second enbodi nent of this invention. [0084] In the first

enbodi nent (FIG 1), the display device 70 i.s connected by, the, video
ST gnal T ansnFSH SRR B GB0Y Hath 6 ASIE Taets dbo56e) Hit datddery
each car, but in the second. enbodi nent, as shown in FLG 9, di spl ay
device 80 is EMrt &GTBYNRhedGT IR SilAaE T ndsahlpht ﬁiaeﬁctr&%eﬁe
vi deo out put devi ce 50, and each display device 80 is connected to
yet anot her di%%?%& devi ce 80 such that the display devices 80 are

sequenti al ly connect.ed. [0085% FIG 10 is a configural diagram
showi ng t he’ di spl ayiFdvece tcEBRIPEATED TR TR BHTSdide it sdAet kP&
i nvention. [0086] In FIG 10, the display device 80 has_a

confi gur ati onVi#es eubryt deyisegmfl, Bt ghetumincoridord nggycit s 87 meaitor
configuration of the displag device 70 of FIG 5. The video signal
i nput unit 73thaatareeesrdsthe padfsrgnl snfhende hveyyeentrol terminal

devices 30. The status monitoring units 3? generate buffer
status information representing whether _the amount of data
accumulated in the buffers 33 is above the upper 1limit
{overflow), is below the lower limit (undez;flow} , or is between
the upper limit 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, performing delivery control by the buffer status
information from the delivery control terminal devices 30
installed in all of the cars 1s 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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si gnal output device 50 does not only output received signals to the
i mge processing unit 71 but also outputs received signals to the

vi deo signal output unit 74. The video signal output unit 74 is
connected by the video signal transm ssion path 3 to the video signa
input unit 73 of the next display device 80 and outputs video signals
to the next display device 80. [0087] Because it is better for
cables used for transnmission paths in a train to be as light as _
possi bl e i n t ER*FE SEFhEghtheiHides xkaadiipn hpbeturenttdeoerner d imgt
install the plural display devices 80 in one car w thout increasin

t he nunber of 2¥{ d&& éPij%llWatn%ns%l&ﬁrﬁash@%%mtl@éomath@nvlilugbe
out put devices 50, as in the second enbodi nent. g§0%§$ _

Accordi ng to PREfeeSenefl dsonP melnendundssddwis ipbasnat on énj Hw HuL fer
plural display devices 80 in one car w thout increasing the nunber of
transm ssi on pat®s. CHhitY ErbodbPatnis, it suffiges 1fqn Jastomheggtatus
di agram showi ng an on-train video infornmation delivery control and

di spl ay syst epvakeuridicngnies &7t ear aphodrREmMaonot hike panemtobuifer
[ 0089] I n the second enbodi nent, the delivery control term na
devi ce 30 andstdiusyiddersatpon dewilisrlsy icegmahtedeedbacich car

[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 contrel 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,
contzrol does not become complicated and is effective even when
the number of cars configuring the train increases.

[ogg21
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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were connected by the in-car transm ssion path 2, but in the third
enbodi nent, as shown in FIG 11, a video output device 60 capabl e of
outputting plural sets of video information is disposed instead of

t he video out put device 50, and the video output device 60 is
connected to plural display devices 80. [0090] FIG 12 is a
configural diagramshow ng the video output device according to the
third enbodi ment of this invention. [0091 In FIG 12, the

vi deo out put @ddi BE BRF iLIH SPodedF it Pr’eﬁllafﬁfﬂéﬁsﬁ Ao~ RO MEPST oL (7R ES:
63 that have th% ﬁ?ne configuration as that of the video output

device 50 showd"8AlFIG 4. A hub 61 is di sposed in the portion before
t he video conversion units 63, and the hub 61 transmts to_the plural
vi deo conversi on unfEEEBE D@ F AFOF Mt PORCTARE HAISFeEeR” B8l FoEYErRFed
thereto through the in-car transm ssion _path 2 fromthe delivery
control terni REF2HER BRVHY 1AGdrEs3eR dedavespe Rnidive fads FHaNSRES TR -
are allocated to the video conversion units 63, so that cases where
plural sets offegPBecETRPSIMRE on are to be sinultaneously delivered
can be accommodat ed. [ 0092] In the hub 61, video information is
inputted fromthe dBEFvér ¥5 coRpRrblathihapra ahawisw ay oartraipafideo
transmssion I/FE 22, and a distribution unit 62 delivers the video

i nformation t dnfpenpripnlded iy Yc6AVEF]] ocuALEB183 syHen pcgeviiery to
transm ssion |/F 23 disposed in correspondence to the plural video
conver si on uniat §eggr_1d[ @(ﬂg@:}iment 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 is connected to vet
another display device 80 such that the display devices 80 are
sequentially connected.

[0085]

FIG. 10 is a confiqgural 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 is 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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FIG 13 is a configural diagram show ng the video conversion unit
according to the third enbodi nent of this invention. [0094] 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 transmssion |I/F 22 of FIG 4 is replaced by an
in-device transm ssion |/F 23. [0095] FIG 14 is a configural
di agr am showi HgPHeCr el dedRe 9ficfesorobrnlyecut BRE &e agd Viedes gk
delivering plural sets of video information according to the third
enbodi nent oftd Hik® iMPGRt PFRCeFEADe] unit 71| huf glsgqoutpyls greqeived
60, and 80 are the same as those in FIG 11. In FIG 14, two each of
the display de\dn@ds Bo Hieevadeachicdaloopbpyt oisitaldve Brordden aianal
havi ng four doors on each side, and channels of contents to be

di spl ayed usifPutdedlt ntbigarrbhesteshibyg tharsidge tHengldbbarsmyhssion
transm ssion paths 3 of each are represented by A, B, C, and D. In
this configumRathod Showe VAdepGsiqual figputt ypés 8% ortbennextadismlay
provi ded to passengers in the vicinity of the doors using these four
vi deo si gnal devidgend & sndnoypriHss JidgeisignaBisete dheenexedipbdpyl device
contents in this manner is extrenely inportant because there nay be
an unspeci fi é®.nunber of passengers inside the car,

[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 wvideo
output devices 50, as in the second embodiment.

[oogs}

BAccording 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 to
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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[ 0097] FIG 15 is a diagram show ng contents display schedul es
and di spl ay conmands according to the third enbodi nent of this

I nvention. [0098] . In FIG 15, the contents of respective
channels (CH) are shown in 15-second segnments using identification
codes. In this exanple, there are four types of channels, and with
respect to the identification codes, mhen the nunber in the hundreds

place is O, t o] L1, e.contents, and h
nunber in the%%gﬁd?éﬁgéé %%EHPEB ll%he ctrPgﬁ S-1) 8nd%yﬂggﬂikﬁgeln the
contents. a S exan 8co S nece sar fo he,
nunmber of buf %2‘?%83 |c§1)é§:7 dg}ltéag OV?% gql Very’ contrsi° P f\cﬁemce
devi ces 30 to /e a as.th nunb of chann " fo in_this
case. FIG 15 ?h%ﬁgggﬁeggaoutgu 31 ﬁﬁﬁ %t‘ﬁ %HE a?%on s
[ 0099] Iura sets

i nf or mati on tgefﬁgsﬁfiu]rréﬁhﬁiﬁdg%%egﬁgﬁgfq?% %E&egﬁcﬁagis af?% EE? n‘@ideo

Lgedgégmﬂbgdm he6] Q%J?Qé SG(F' Ssplc%Xnec g ulgsplsuhr%Vf 'Eﬁspﬂaﬁl gév1ces E'!C;
[0090]

FIG. 12 is a configural diagram showing the video oulltput
device according to the third embodiment of this invention.
[0091]

In FIG. 12, the video ocutput device 60 is disposed with
plural wvideo 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 porticon 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 contreol terminal device 30. Addresses that are
unigue inside the car are allocated to the video conversion
units 63, so that cases where plural sets of video information
are to be simultaneously 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

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

information to the plural video conversion units 63 wvia
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First, the contents to be displayed first is a still image in all of

t he channels. The still image is delivered in advance to all of the
cars while noving i mages are not being delivered, and is stored in
the still imge storage unit 56 inside the video output device 60.

The delivery control unit 16 inside the delivery control central
device 10 prepares to deliver noving imge contents #101, #102, #1083,
and #104 to be displayed next in the respective channels. [0101]
The delivery é&8nfeblceditargimigairnelll 23 diaposedi épl agrresmemdenae to
the video output devices 60 corresponding to the respective channels.
The nanes of the PHiEHdet EPasBVST ahen theltisdédi fi cation codes of
contents to be displayed now and contents to be displayed next are
attached to tﬁéoaﬁgplay command. [0102] Furt her, as nentioned
in the first enbodi nent, the |ocal nunber of the deliver control
term nal device 30 BiGectPyigormecrriiiquralhedbrgTarer ghowhtg okheemtidzo
device 10 and the local nunber of the |ast delivery control term nal
devi ce 30 far chegersiem kel det¢ortingrita dhecditimzd aibddigen® arfe this
al so attached in order to designate the delivery control term na
devi ce 30 t hatinventioneturn di splay command feedback. [0103] I n
FIG 15, an exanple of display conmands for channel A are shown. For
exanpl e, an i déAg&ficati on code #000 of an initial screen to be
di spl ayed until a schedule start time of 5:00:00 after power is
turned ON and an i dentfiIfd.caBi obheoddel)Ebnyergishi lthit négchdo e same
di spl ayed beginning at tinme 5:00:00 are attached to the display
command. At tbbsfigumestidre ast ithkti ghgehofvigRe]l ouspith degiat sbfof FIG.
preparation. [0104]

4., However, because 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 video signal

transmission paths 3 of each are represented by A, B, C, and

37



At this tinme, it is not necessary for noving i mges to be displayed,
but if a display command cones, then the video output device 60
returns display conmand feedback to the delivery control term na
device 30, and the delivery control term nal device 30 directly
connected to the delivery control central device 10 and the | ast
delivery control term nal device 30 return display command feedback
to the delivegry cont C Vi ce Buf f tat,us d nfornation
f). ﬁ:grjél\%?hgﬁfeﬂ%%ﬁeclq s%%‘w :)int eErIGSq_tlI, forﬁrm%%&s of

is attached toget annel” name he di spl’ay co

f eedback. Thu§0n£Q§t§ieclaian{%)rrcoqﬂtJe(§ t@a&f&eﬁ%?g Eﬁoéﬁengﬁ?%%gy of the

delivering noving ifage 1n mat'i on.

nformation that,Ls.Losbe, dlep! Ayed pexto alvays acoumiates,l LAl .

buffers 51 inSi €0 out pu devites n econes
possible to i i at isplay. jnr onse_to the disp C nd. .
0105) BE R heb ¥ aiton i Ve 1Rl Coffhsius PEh tRLs CRAFRAS: 4o
advance in the_still.inage_sto e unit,_56 reparation for the stil
"mage to be dPEPTEYRH ABRET It hBREAtRe L AR BN HICRE C TR e
conmmand fron1t?e del i very contr.ol ﬁgntral device 10 delivering the

vi deo i nf or mafF oR2S &P YTe PP FR&gE2 T nformation is converted to

vi deo signal s bB ?fcordance with the display command. Because it is
necessary for (PP i mges to be of high image quality in conparison

to noving i nages, switching that is snpother than delivering tqQ t
osiae 0f thedrr i it AEas e P ah e 08 RS o it Pl S dihagiL es

devi ce 10 becones_possible. This is extrenely effective because, .
i nsi de the cafBd GIRAIEYCEIRT ABRARALRY 6oat Hey L arsTRRgAitan Yy OF this
i mges such as information about the next train station, information
about the tratRVeRHERRi nation, and informati on about train transfers.

[ 0106] According to the third enbodi nent, plural sets of video
i nformation c&ﬂoﬁg]sinultaneously delivered by plural video signal

transm ssi on paths because plural display devices are connected to

he vi oo out pat | dett Eate i rplhe HONEERSS OF GaPeLt SESUTET DACHS are

Gaims [Cal msl%]own in 15-second segments using identification codes. In
this example, there are four types of channels, and with respect
to the identification codes, when the number in thg 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 video

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 |lead car
of a train 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 commetfRd HAE esarPLe of stharwtepks digebay nfdiefitliasn showing
generated on the basis of the received display schedul e; a
delivery cont}®lFXGr diPn4fi 1debe cdetfatbqds installed in each car
configuring the train, with the delivery control term nal devices
installed in t#WHdj acent cars being mutual |y connected by an
inter-car transm ssion path, receives the video information and the
control commands dEREGEr ddrer st eHes Believdisplayed Birelehs cast bl inege
delivers the received video informati on and control conmands to an
adj acent car,imadl sifshelehppeess i hdheetldl Medinggeée dalistarsd Unadmance
control commuands to the inside of its own car, hence to deliver the
vi deo i nf or netd 8Alafdthemars whbhenmeddngoirddes age ewtsbeing deliyered,
vi deo out put device that is connected by an in-car transm ssion path
to the delivernd densitoredeini bla¢ wfeililcémageeatbrage teitdits insddei tes
the video informati on and the control commands delivered fromthe
del i very contvigea entpntl defeide 60 .anthgetalriatesy andtool punist Miédénside
signals on the basis of the received video information and contr ol
commands; andthe deliyediysgbayrdéviertrhhtdésl oorifegrepabesatei dediver
signal transm ssion path to the video output device in each of the
cars and di sphayinga leage dentenign#l§1oWHBEL tiElD ¥, r wnd #h6 4\ticdes doappayed
device, wherein an anmount of data accumul ated inside a buffer
of the delivergxtcdmt tok respeaialvelesiaowelsecones | arger accordi ng as
the delivery control termnal device is closer to the delivery
control centrpdldvi ce and beconmes small er according as the delivery
control termnal device is farther away fromthe delivery control
central device, The dqdkivdrecanbuol central device 10 issues a display
of dat aaccunul at edi nt hebuf ferofthe delivery control term nal device is
above an upperonnand tootkefvibded it denicesgéheratesponiidngt he the
anount of data accunul ated in the buffer of the

respective channels. The names of the intended channels and

the identification codes of contents to be displayved 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 contrel 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 is generated, the delivery control central device
controls delivery of the noving inmage information according to the
overflow information of the delivery control term nal device closest
to the delivery control central device and the underflow information
of the delivery control term nal device farthest away fromthe

del i very contr,ol Vi ce ano the, delivery control .term nal
devi ces sequeﬂte?’é??;ﬁ@aﬂ'r%ctléd%o reggrnt‘ﬁ’é‘@é‘\y \?é’%/"i?aﬁ nfPBFPRE i nal
devi ce further ?BELroI s delivery of the noving imge information to

t he vi deo out 8 vice according to a status of a buffer of the

vi deo out put device inside its own car, and the delivery

control central devité§el tverdd (ﬁ"?ﬁ!p&? EENFETRISY GruRaREste Y r@annel
timng of displaying noving i mage to the video output deV|ces i nsi de
t he respectivg-%%ﬁséﬂﬂwnoncgo feﬁBel@%P¥%ﬁ9Qﬁ§¥qﬂeF9d8f pe of an
movi ng i mage infornation. [Clal on-train video

i nformati on dépigery %ﬁﬁmtoamdaﬁgbﬁgydgy&w sehefihhgtestcrbrgnot
1, wherein t he delivery control central device confirnms the
delivery of tRe0Q;RPTtfrorREronst Bleaed AF anke abai denli Bl ¢akighsede
fromthe dellverY control term nal device_ farthest away fromthe

del i very cont #8P1 @dne cdil ldeimage tafiedishbaed beeipndngtaie tingdy 00: 00
information to the delivery control termnal device. [Claim3

The on-train erdedtashednbe it déppPlerycaumid| Ahdihispimg, sike ahill

according to Claiml1l or 2, wherein
image of #001 is in a state of preparation.

[{0104]

At this time, it 1s 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 output 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 out put device of each of the cars is

connected to plural display devices by respectively different video
transm ssi on SP§RA] paths and outputs different video signals to the
plural display devices. [Claim5] The on-train video information
delivery control antixtingii-aplipengmsstiddoinrog infamarieonfisCaoned in
to 4, wherein the delivery control central device includes first

i nter-car trandWarse oin Menstifadt ivetvestorade wilded6, 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
informatioh is converted to video signals in accordance wi;h
the display command. Because it is necessary for still imalges
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 videc 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 means that
controls delivery of the video information received fromthe
transcei ver device in accordance with the display schedule, and the
train delivery neans includes a storage unit that stores the video
information; a first transm ssion control unit that controls

transm ssion of the video information by the inter-car transm ssion
path; a first delivery control unit that is connected to the first
transm ssi on &aifisr ol unit, generates control conmands that contro

di splay of the video information on the basis of the display
schedul e, and controls the delivery of the video information stored
in the stora&@ﬁ&ﬁiﬂ]and the control commands; and a second
transm ssi on cont®pl opnt¥aithayidemt Fuioyrmehzon r dakinessi orpntgolhand
transcei ver diexlee, sgéosescapeivitdeo i nformation received fromthe
transceiver in thg tsa@segevenideviandialsOs Sheteslddanda Spladaycscbedul e
of the videa: i pfOmedddMwireldi@ili rebededd Verdont Ad O rdifdict, . Jigkai m
63 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 gentrol
display of the video information generated on the basis of the
received display schedule;

a delivery control terminal device that is installed in
each car cenfiguring the train, with the delivery control
terminal devices installed in the adjacent cars being mutually
connected by an inter-car transmission path, receives the video
information an@d the control commands delivered from the
delivery control central device, 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, hence to deliver ihe video
information and control commands to all the cars,

a video output device that is connected by an in-car
transmission path to the delivery contrxol terminal device in
each of the cars, receives the video information and the contral
commands delivered from the delivery control terminal device,
and generates and cutputs video signals on the basis of the
received video information and control commands; and

a display device that i1s 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 delivexry control terminal device is closer to the delivery
control central device and bhecomes smaller according as the
delivery control terminal device is farther awsy 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 on-train video information delivery control and display system
according to any one of Clains 1 to 5, wherein the delivery
control term nal device includes two second inter-car transm ssion
means that are connected to the inter-car transm ssion path and input
or output the video information of a format suited for transm ssion
by the inter;car transm.ssi.o at.h_and _in-car_dgljver ; S
connect ed { EHYTD TRl by el deb Bag ot FE1FLY 15985 Al
the video i PYNLBEPFIRTEY visa S6RE*BF°The second i nter-car
transm ssi on neankle IV S0at5aE AN Te doTHRD FHYS S A8AL T an
adj acent carofvitder mevirigeringget HBLSERIREPT MEPrdardt Fanshpsoventliov
means, and dafioversieneodidwo dedfigenat¢oined tamningl devéte cdoemat
car, fohecHen-degrivadelyl vamtnedagsnitngl udesice t &md dthe ansdes8ian
cont rol uni tinttbathatboh rafd shehéeltwnsntsstonl akrkheaVidied denfartieddton
by the inteawadl frianSRsSHON RaIN; contfidlstcditirher ddvalcestoiey tie
noVi Ng | Maggeh Ay QFFBEb OO dhigifahi ¥ev eske/isdgQehDi O IPId@heck el I St
status monitori ngi&@'cfefi%&y@@h{?éf_ttel}ﬁn_iﬁéﬁt&@vi@e @ hbE SLohuldigr
R e R R e A S
delivery of d?ﬁéc%ﬁﬁcﬁgrq%% 55, arehaL i %E % 8?£8¥i¢1 tthe #"ilgé)(? Qougﬁpglé:r

A € i nform
to the vide8eBHEHA™ %I REPd&E3 Tt &2 ourth

ar; and a ,
transmi ssion cont™® dFlitVefKatorbhtt of fifagﬁgﬁi g%ijoﬁf’“b? e levdeo
i nf or mat i onC@NERRde fosnt B T ¥THFENEEY Y PRA\APdeY i BEMIRMINge TR tand
the first stheusidamicndPuligdenicedunsdts the wmeprstlygeatass at once
i nf or mat i oniyerefaredce fatbordiddverwicathtiheosiay ugage Pheexratdon.
buffer to tbhelaled iAdlery control central device, and the second
del i very control Taei brgekbyer sitthe wp¥bnetitageleliivetymaionarodnand
appropri at ediapIess sgistehpesctordhtg icdeaaont putwitendiee inside its own
car in accordancenwi tdeifife:si abuatebl t Ren¥i-8E0 RutiREl E6yELans [ Chai m
7] Thee 0RrdiRioE ¢hdeQ; hab OXiBd it 188 LY esyeie A 19le dRdsdbgph ay
system accQdiRGel @x8RY+ROCO 13 BBndrd 0 tBrmdhHET Cidvice farthest

away from the delivery control central device, after the
delivery of the video information to the delivery control
terminal device.
[Claim 3]

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

a plurality of the display devices connected by the video
signal transmission path to the video cutput device in each
of the cars are seguentially connected by the videoc signal
transmission path inside 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 ocutput device of each of the cars is connected
to plural display devices by respectively different wvideo
transmission signal paths and outputs different video signals
to the plural display devices.
[{Claim 5]

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

the delivery control central device includes fixst
inter-car transmission means that c¢oavexrts +the video
information to be delivered into a format suited for
transmission by the inter-car transmission path and train
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t he video output device includes a second buffer in which the noving
i mage information of the received video information is stored; a
second status nonitoring unit that nonitors the status of the second
buffer and generates buffer status information in accordance with the
status of the second buffer; a still imge storage unit in which the
still image uBfovemy m@&h@thémoﬁe@ﬂéf@glw&%ﬁ thoraakb AR rhemst hed:
a fifth tranggkssi reOAtF1d tBhkcéNady @@Giéé"ﬁl hBEoE ARS8 Ahd ©
the delivery eonidplschebfiidaladevice via the in-car transm ssion
path, stores in thg.second d*aaatﬂ @waﬂldc@age wag{eﬁﬁh&?ﬂt fr the
vi deo i nf or @Eﬁ& £1?ecﬁié{§§'1$£ rtychcontfo Jadh dey ce.
[ ora e E

and stores

i nformati on 011Ej ‘theonvir 2d Titor Reci ] TER |_n ?ntl?%l n|t
R on Bl R L %F%‘h %Hf%raacqri oL UpicE
control comih&enreead bR thedmhueke asmd s ior ep sl et ﬁ%‘PeQPé?\ﬂSce
bei ng i nput t eentxelt ¢rEmpngs -hak suiined dowtleplofuriia vider isfprmtiden

di spl ay by téretiedgsay cfeiticdisplacetrdhriece and ¢tprrthrelediter ddlivery
commands; a oFf dde sidelinfommrbtimgtomitd irhdhegenerageesnitnend the
accordance wdntedntonaianiy ; tdrel &igdeondw faplinhgs contestralnuhit wihdeo

si gnal s usi ngpronreler timttdraokmi fiei srotionghe nagescef wymekvite Stiogdsi N
the second bgHd eridaadithensitibh toegerddteontiicon rahecedvdn dhenst il
i mge stor ager g urdnRd ShdvaTed sebanathout pplapiBikedat oPhpuWlisebhe
vi deo si gnal mimgenatesedirbyheheivitlerRishendl cgenenathng unit, and
the second sfatys gpnitoring unit outputs to the delivery cont r ol
term nal device tdug. buifaiaiat US| DERLARLIBA denssated.dnt -@€CQhdance
with the st aﬁllé@ &éﬁ%aﬁe% HB & a F‘oﬁlarBfS&’.lalms 1 toTB w@l&ﬂeg.ﬁ“ n
vi deo i nf or mat' ontﬁﬂeeh Vel 9@4{:%1 @é}%ﬂgi@e@xcémfa%e@eggr cegdt 0

any one Of él Fél" rans lSSlon that are
devi ce inclu gr €0 conver on QN d |vers

t he video |r1 Jfaensénll\% g Ptt?’éns RS o%e vtl

the plural Sm%%ﬁ/nergl ofi u rf"Et r‘?u& ‘5‘3 Sﬁcé:r\ﬂi‘?‘ﬂl%s&tﬁpes y t

i nformat i on Ehehed tFanW%o(’i‘e%aiimFB e C8h dedhgery meanstq{@t\,}%eo
conversi on GPRSEHRA Udestie d&CoFGCBUR f BRTSHT A Eﬁai‘ﬁ%lsr?d'\?i“nﬁ‘eﬁﬁﬁ e

i nf or mat i on S6FeL e FBEéil\?@B infeesat ke Afht Yored Sl ppe &t the see
status noni HOEPETCANItE 2RHEES THOM POATS 1 HelbYaitsu g oUREL S ddndited f er
and gener at ésfpufdteion tet gpuadigfemtnaer ohld fhgc ebhearie bliet Becord
status of tHetsecerdd Wokhemissiog | Meapsmgearst odagevensd t She whidép t he
still i mage infibomateicnosoothe Hesideer etk svicmocanf or mati on i s stored;
a fifth transm ssihenicemtr délivedy hdats ¢natuddssa tohd ririarssisndssdom Wi t h
t he HUB, stebesréen drhier sdeendduit-bes the tParsigssiageck nths matden of
the video i nhesAmition $EeRe iadetromm thendhiBsianhaghorLsitsx bhgsst il |
i mage stor aglatiRkbréHengtioving TREGe iMroLRBEioPtné BRIYVELQ video

i nformati onjn8oMhAeRns W EGREAGGRRE U niWBkEnd Qﬁ&t'tﬁma@:{%&ﬁcﬁo@@ $i the

fifth transm éﬁ&n £ORKEOlC ALY LD L0 GoblLolo£o Legalyed
fromthe HUg Bpﬂs Ledo L8000, W dER. Wb E el ag, cobt %ﬁp BH,.; and
swi tches di spT Ay trol

commands; a-yi eo 5| Boﬁ‘é/ 9 um‘ﬁ ?h acclg)rr %} Ny lﬁ’ery K
accor dance \RP? ﬂ‘ogéﬂ? 51398 é“\'?fl:a HS?% ht? %uﬁﬁ?]f tOVJ‘fl"(feo
signal s usi B§%She *BFPHbt ﬁle?ﬁ‘c‘f' hé i Tanguls mEYE | Mot naffor? sEorEP
the second BRARERSTAGRL HRPATH Boi it FPBFTRES GRS SIEEU PR PhOS1 | | |
i mage st or afee dhidec AnfoErani@Boasd g centFd coRmEndhio SheprRdeg he
vi deo si gnaPBtMQeatié@h nd he vi deo signal generating unit, 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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the second status nonitoring unit outputs to the delivery control

term nal device via the HUB the buffer status information generated

I n accordance with the status of the second buffer. [C aim9]

The on-train video information delivery control and display system

according to Claim1l, wherein t he di splay device includes a

video signal mfwatuahtaﬁ BgbrdoriceBnRehed dror i Vb 48Q widRtbutput

transm ssi ongpptde aREideses\hm e 14 Q0 rakas&hS th ths a4 Sf%e

out put devi cgj g gg BLPGRSSI Ng unit that processes the vid

signal s receiy gp e video signal input unit; and a display panel
80 08

hat edbfgggg; - ofe RS, giﬁgf 1}19&:@4@% eﬁeﬁessed %1 8q
cor to n one aims hoeralax
i nformati on gléycg ro gé $ g s?en] aCC I m
3, wherein dPERICRIPER FFEEST ARFY e aSWalé% F-n.%ab
unit that i stlteoﬁﬂ%’&geam%%ﬁ ¢ AfoxRatdenstighia reFaiead gssqiamnpmwaanan
recei ves thelvistiesedi gnarsord Girpte MANdEor bR pat t deva tc @en bkt sihe
processi ng uiigttuph®t priveersesdt efypdeondi gantsatresc dinidgrhystilies
vi deo si gnalitfeguatien tn agcdrdpnegyvpdnthe shatuspé ghaysoconddmidert he
basi s of the stghlalisapr stessmrubit therhinhddhepriodosting inidrmaation a
vi deo si gnalofoutpait recetvédatvidad putrsot-het idrdedssi gnrales: r eceifyeegh by
the video sitgnabmis@idn wontréD urie seatienbitably wenoeshafl Hishl oy
devi ces. 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 from the 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 Ffifth
transmission controel 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, 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 sigral output unit
that ocutputs the video signals generated by the video signal
generating unit, and
the second status monitoring unit outputs to the delivery
control terminal device the buffer status information
generated in aceordance with the status of the second buffer.
fClaim 8]
The on-train video information delivery control and
display system, according to any one of Claims i, 2, 4 to 7,
wherein
the video cutput 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
video 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 bufifer and generates buffeyr
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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
information 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 HUB,
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 HUB being inputted
to the video switching contrel unit, and switches display by
the display device in accordance with the control commands;
2 video signal generating unit that generates, in accordance
with contrel 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
contrel teéerminal device wvia the HUB the buffer status
information generated in accordance with the status of the
second buffer.

[Claim 2]
The on-train video information delivery control and

display system, according te 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 videeo output device; an
"image processing unit that processes the video signals received
by the videeo 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 wvidec information delivery centrol 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 processingunit 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
processing unit; and a video signal output unit that ocutputs
the video signals received by the video signal input unit to
the sequentially connected display devices.
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