Description ON TRAIN VI DEO | NFORVATI ON DELI VERY CONTROL AND DI SPLAY SYSTEM
Technical Field [0001] The present invention relates to an on-train video
information delivery control and display systemthat provides video
information to passengers inside a train passenger conpartnent. Background
Art [0002] For exanple, in the conventional on-train video information
delivery and display systemdisclosed in Patent Docunent 1, noving inages
that are to be displayed inside a :bQEQFﬁfé Theen delivered by anal og
transm ssion (that technology establishes) to each car froma video
information transm ssion device installed in a |ead car because the data
anount of noving inmages is large in conparison to that of still imges and
delivery in 9¥alRAINY IDECHENEPRIEYT I ON PESLVERY GEEBOLAND RABERAYSYVREY in
real tinme is not necessary have been delivered by digital transm ssion.

[ 0003] Further, a dedicated cable is used for the analog 1 transm ssion,
and a transm ssion path of a network that existing train informtion

devi ces fornTéasnbesh Bserifor the digital transm ssion of the stil

i mages.
[0001]
The present invention relates to an on-train wvideo
information delivery control and display system that provides

video information to passengers inside a train passenger

compartment.

Background Art
[0002]

For example, 1in the conventional on-train video
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
transmission device installed in a lead car because the data
amount of moving images is large in comparison to that of still
images and delivery in real time is demanded, and still images
for which delivery in real time is not necessary have been
delivered by digital transmission.

[00031

Further, a dedicated cable is used for the analog



[0004] Additionally, a video information receiving and display device or a
di splay control device installed in each of the cars has received the stil
i mges and the noving i mges and perforned sw tching between the stil

i mges and the noving images by control signals (display control signals)
sent by the sane path as that of the still imges. Patent Document 1:

JP- A- 2002- 209193 ﬁgg.,3- Di scl osure of the Invention Problens
that the | nvEREPSRIFSIPE- S&FV% aﬂﬁﬁﬁﬂsm%ﬁﬁ%ﬁﬁaﬁégE-dé%cﬁlﬁéﬂwﬁﬁﬂVeﬁbPBnm

on-train video, information delivery and display system there has been the
probl em t hat SX AtoPEeFr 24P detf raten ARViesS Aagashas keri oped Abar i on
and to deliver the still inmages as digital information, the network that
the existingdigarali Arenamisshondedi tbe sbildelnggesng the still i mages form
or a new transm ssion path is necessary separate fromthe cable for
delivering t1hé0AdYi ng i nages. [0006] Further, there has al so been the
problemthat, in order 2 to deliver the noving inages, it IS necessary to

connect, in a 1:ladaitoonalbyanchiidecdenteemandon we&keiovind @nREi 8play
receiving and display device or a display control device in each car, which
results in maeyieabbesabgiBg1wyredntpsidg@et’N8e installed in each of the
cars has received the still images and the moving images and
performed switching between the still images and the moving
images by control signals {display control signals) sent by

the same path as that of the still images.

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

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

In the above-described conventional on-train wvideo
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 Iimages 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



cars. [0007] Further, the quality of the noving inages delivered by anal og
transm ssion has been about the sane as that of an analog television, and
it has been difficult to inprove picture quality. [0008] The present

i nvention has been nmade in order to solve the problens described above, and
it is an object thereof to obtain an on-train video information delivery
control and display systemthat is capable of efficiently delivering

hi gh- qual i t yteodehive heges maiting iinadatagdd By degesaRryt fansensertn Wt hout
having to divide the transm ssion path of the noving inmages and stil

i mges and paoui:di mavideoat drayadsienygedsviiasi dench &r aildepassehoenation
conpartnent. Means for Solving the Problens [0009] An on-train video

i nformati on detéveiygcantirdispbdy désptayosysteispeatyacmhbtgol odéhise in

i nvention conprises: a transceiver device that is installed in a | ead car

configuring egdch dd@8) Whinth Welsel1@sShy 1e6¢1 ¥a5led MG idAURHs i MedeRe

i nformation including noving image information and still inmage information
and a display,sghedul e of the video information; a delivery control central
device that 1s installed in the lead car and delivers the video information

recei ved by ﬁB@O?]

Further, the quality of the moving images delivered by
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



transcei ver device and control commands that control display of the video
i nformati on generated on the basis of the received display schedule; a
delivery control termnal device that is installed in each car configuring
the train, with the delivery control term nal devices being sequentially
connected by an inter-car transm ssion path, receives the video information
and the control commands delivered fromthe delivery control central

devi ce, sequntit@iry #REi VeéreLass lveckeseives ded rarthf BRAntreNighd EbAee ol
commands to an adjacent car, and also delivers the received video

i nformati on dpforvation igwhrithidyy np¥inkelnass dofotrmatd oovend sitild Vihage

out put device that is connected by an in-car transm ssion path to the
delivery contforméeionnahddedicepliay eatledaflet b€ thesyideceiwbBsrimaeiwngeo
information and the control comuands delivered fromthe delivery control

term nal devackliarglweoarabescantr Hlideutise vhaed siasaks 1ea imehkasksdof
the received video information and control commands; and a display device

that is connggtedindydaiyivdee stwdak ildednsihestRRtPahh ta-dNpeyi g0 erbput
device in each of the cars and displays the video signals outputted from

the video ouppuldeyiee gévELLebls ndf 'cgm%id%ﬂthb@oé%tééld&fg}l&'igﬁd

above, the present 1 nvention conprises: a transceiver device that 1s

nstalled 1o headi6ab SORLHANI 09 ool 81l beLEsely theceldeoehr om
display schedule; a delivery control terminal device that is
installed in each car configuring the train, with the delivery
control terminal devices being sequentially connected by an
inter-car transmission path, receives the video information
and the control commands delivered from the delivery control
central device, sequentially delivers the received video
information and contrcl commands to an adjacent car, and also
delivers the received video information and control commands
to the inside of its own car; a video output device that is
connected by an in-car transmission path to the delivery
control terminal device in each of the cars, receives the video
information and the control commands delivered from the
delivery control terminal device, and generates and outputs
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.



information including noving 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 comands that control

di splay of the video information generated on the basis of the received

di spl ay schedule; a delivery control termnal device that is installed in
each car configuring the train, with the delivery control term nal devices
bei ng sequentially connected by an inter-car transm ssion path, receives

t he video i nEéfaatFonf Sheé Inwesbhohol commuands delivered fromthe delivery
control central device, sequentially delivers the received video

i nformation &468186ntrol commands to an adjacent car, and also delivers the
received video information and control commands to the inside of its own

car; a video out puhsdgvieeibdd@taidve Catrepredeby afveAteah boRPEAESSi0n path
to the delivery control termnal device In each of the cars, receives the

video inforgrhhaRedndrtdey LONtHQl: Qgrﬁmld@dimeae%afvoif g%@@nfﬂ hEYREY

control term nal device, and generates and outputs eo signals on’the

2 o 7L CHME SRS I e Bl Ll AT Bl
R AT e I P e R I
deliver movi nglogran ?Lo%ngnatéléisipriaa%e%cth%d%lfe %%r %he 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 delivered from the delivery control
central device, sequentially delivers the received video
information and control commands to an adjacent car, and also
delivers the received video information and control commands
to the inside of its own car; a video output device that is
connected by an in-car transmission path to the delivery
control terminal device in each of the cars, receives the video

information and the control commands delivered from the

delivery control terminal device, and generates and outputs



inatrain without having to divide the transm ssion path of the noving

i mages and the still inmages and can display video to passengers inside each
car. Brief Description of the Drawings [0011] [FIG 1] A configural diagram
showi ng an on-train video information delivery control and display system
according to a first enbodinment of this invention. [FIG 2] A configural

di agram showi ng a delivery control central device according to first to
third enbodi %3@@ dt9Rad 8 of hhentiagd.s pi) hesreacivadi sidar HhbeFmatEPdw ng
a delivery control term nal device according to the first to third

enbodi nent s abfl eemsrohvesmnands { Rr@ a4pdiapdenf dguiske dhagr am chioveaged

vi deo out put device according to the first and second enbodi nents of this

i nvention. [ByG vildeA sdghafurednshbgsaon gladh hg Eheiviplery odéputedebice
according to the first and third enbodi nents of this invention. [FIG 6] A

configural diageashshdwg carty ansiCAiwel agevibie vageordiggal o diephittsd to
third enbodi nents of this invention. [FIG 7] A diagram showi ng the flow of

the deliveryrobmiitleqidelf Of FBht Qe vd NeTARS! M ehd phdftd RhQEIRY b8Ncan
delivery control and display systemaccording to the first enbodi nent of
this

inventggficiently deliver moving images and still images to all cars
in a train without having to divide the transmission path of

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 contrcl and display system according to
a first embodiment of this invention.

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

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

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

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



[FIG 8] A diagramshowing the flow of the delivery of video information by
the on-train video information delivery control and display system
according to the first enbodinment of this invention and the statuses of
buffers in each car. [FIG 9] A configural diagramshow ng an on-train video
information delivery control and display systemaccording to the second

enbodi nent of this,inventjon,. [FIG 101 conpfiqural di am showi ng a

i ool 2y devi EECORIEBRAERE iRt SBdrT hPPRRLHCBRBAR SERts BYSRhIan.
invention. [FIG 111 A configural diagramshowing an on-train video

i nformati on 8EFFvePy BoRPRSLIHEALdIABIIARMs phieHEL Forldianp el Ve hede il ¢4
enbodi nent of this invention. [FIG 121 A configural diagramshow ng a vi deo
out put devi ceccardondittythe fhestHia thénboeipedinefits hfsthageinventi¢rl G

13] A configural diagram show ng a video conversion unit according to the

third enbodi fB0OG. oF] thididgneamtshawind-ltGe ¥dpwAodonhegdel vdrggo Anvidew ng
the in-car configuration 7 of a display device when delivering plural sets

of video infiarsahnkeNoAGBotHERG-trditeviBebdrefia st defl ivliry cdmyesli on.
[FIG 15] A diagram show ng contents display schedul es and display conmands

according toaheqi fih1aly fpochieMcHdidy To itReeRiraR. B8  hBhtOAFOtn i fe
Ref erence Nuneral s
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. 11]) A configural diagram showing an on-train wvideo
information delivery control and display system according to
the third embodiment of this inventioen.
[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



[0012] 1 Inter-Car Transmission Path 2 In-Car Transm ssion Path 3 Video
Signal Transm ssion Path 10 Delivery Control Term nal Device 30 Delivery
Control Term nal Device 50 Video Qutput Device 60 Video Qutput Device 70
Di spl ay Device 80 Display Device 90 Transceiver Device 11 Inter-Car

Transm ssion Means 12 Train Delivery Means 13 Storage Unit 14 Transm ssion
Control Unit 16 Delivery Control Unit 18 Transm ssion Control Unit 8 21
Inter-Car Transmissjon |I/F_ 22 In-Car Transm ssion |/F 23 |In-Device
Transmi ssi on®f/ B BRIRCaflePeF ey SMPEIIVE sl B3 B f BLusa lTsetsni &%i 8hdesnt r ol

Unit 36 Delivery Control Unit 37 Status Mnitoring Unit
information according to the third embodiment of this

invention.
[FIG. 15] A diagram showing contents display schedules and

display commands according to the third embodiment of this

invention.

Description of the Reference Numerals

[0012]

1 Inter-Car Transmission Path

2 In-Car Transmission Path

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

50 Video Output Device
60 Video Output Device
70 Display Device

80 Display Device

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

13 Storage Unit
14 Transmission Control Unit
16 Delivery Control Unit

18 Transmission Centrol Unit



38 Transm ssion Control Unit 51 Buffer 52 Transm ssion Control Unit 52
Transm ssion Control Unit 53 Video Signal CGenerating Unit 54 Video Signal
Qut put Unit 55 Video Switching Control Unit 56 Still Inmage Storage Unit 57
Status Monitoring Unit 61 Hub 62 Distribution Unit 63 Video Conversion Unit
71 I mage Processing Unit 72 Display Panel 73 Video Signal Input Unit 74
Video Signal Qutput Unit 91 Buffer 9 92 Transm ssion Control Unit 93
I nter-Gound2€ar THARSHTSAY ohrdnsmipeken \bGE for Carrying Qut the Invention
[0013] First Enbodinment FIG 1 is a configural diagramshow ng an on-train
vi deo i nfor#ationldelayelyanemigdiorant/Bi spl ay system according to a first
enbodi nent of this invention.

23 In-Device Transmission I/F

32 In-Car belivery 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



[0014] 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 contro
central device 10 is connected by an inter-car transm ssion path 1 to the
delivery control termnal device 30 simlarly installed in car no. 1, and
the delivery control termnal device 30 installed in car no. 1 is connected
by the inter2éar tFaasmbssben peemtiot ddnke delivery control terninal
device 30 installed in the adjacent car no. 2. Simlarly, the delivery
control ternPBal dBviee GROundstat | Bransmessioral/Fs connected by the
inter-car transmssion path 1 to the delivery control term nal 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 | epdseatiols tOE €LAFYPSE 0dP €RE . InvOQLDIn The above-described
systemconfiguration is nore effective than a bus-type system configuration

where term nahg)gdevices are connected to one cable in a network that reaches
up to several, %undred meters fromone lead car to the other lead car as in

a train and F?rQQn%%%ﬁé}ﬁgntn an environnent where there is a |lot of
ext raneous noi se.

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

[0014]

In FIG. 1, a delivery control central device 10 1is
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 car 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 1s 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



Vi deo information conprising noving inmage information and still image
information is delivered to each car fromthe delivery control central
device 10 via the inter-car transm ssion path 1, and the delivery control
term nal device 30 of each car tenporarily stores the received video
information and sends it to the delivery control termnal device 30 of the
adj acent car. Moreover, in each car, the video information stored in the
del i very confpél ternminal device 30 is delivered to a video output device
50 of each car connected by an in-car transm ssion path 2. [0017] The video
out put devi cé08d5fenporarily stores the received video information and
generates video signals. A display device 70 that displays commercials and
i nformati on about Thhe abatvetdaksoribatli opyssemnstahfeéduiratéaah ¢ar, mapd t he
vi deo signals generated by the video output device 50 are 11 inputted to

the display defeeeit@ ¥hana budeeypedhakteh (IS fift 0 Rathede TRemdhap! ay
device 70 displays various contents to passengers on the basis of the

input ted vi daenelegnak@ cbRRA8LeHUES oo @aﬁférﬁc%l ¥eh ey %ﬁa%orleéches
installed in the lead car, is connected to the delivery control central

devi ce 10 bﬁgtgglg@vggéétﬁgﬂgatashgﬂﬁggt@ram %héehgéa'XaQCGB'Eﬁé Lepm a

gr ound- based n a such as comrer

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



real -time information such as news and weat her forecasts, and content data
of nmoving or still inmages such as energency nessages and contents displ ay
schedul es, and outputs these to the delivery control central device 10.
[0019] It will be noted that the inter-car transm ssion path 1, the in-car
transm ssion path 2, and the video signal transm ssion path 3 are al

digital transm ssion paths. [0020] FIG, 2 is a configural di agram show ng
the deliverylnEBhiedl &entthy dévPdaYacdeVirag 19 tHe fiar s¥idgBods henglof
this invention. [0021] In FIG 2, the delivery control central device 10 is
confi gured byrensBisgaentpahin ssilhe mdspdayldeviicst 70ndésptays vanhgusssi on
nmeans) and train delivery neans 12. 12 [0022] The inter-car transm ssion
means 11 i s geahsnfsr tocgasaenigey sviadeothafbamati of tthebe rmpalt twet edidad
control comuands that control delivery into a transm ssion formt
transm ttabl gigyalbe inter-car transmssion path 1 via a cable running
between the cars, and includes an in-device transmssion interface (I/F) 23
and an inter{gafgjransmssion |/F 21. [0023]

Further, a transceiver device 90 is installed in the lead
car, 1is 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 transmissionmeans 11 (first inter-car

transmission means) and train delivery means 12.

12



The in-device transmssion I/F 23 is a transmssion I/F for transmtting
with the train delivery neans 12 inside the sane delivery control central
device 10, outputs to the inter-car transmssion |I/F 21 signals inputted
fromthe train delivery means 12, and conversely outputs to the train
delivery neans 12 signals inputted fromthe inter-car transmssion I/F 21.
The inter-car transmssion |I/F 21 nodul ates signals inputted fromthe

i n-devi ce trggﬁgzjsion | /F 23, outputs the nodul ated signals to the

i nter-car trandidsi on path 1, denodul ates signals inputted fromthe
inter-car transmssion path 1, and outputs the denodul ated signals to the

i n-device transm S&onlPFFEroQar | CUM]SIRS ikBht &¢ed sandlcoht emeand spbay
schedul es acquired fromthe ground via the transceiver device 90 are stored
in the trai cod@leintdmg mebdeo 12nfamdathent ra nbdeldiedéme meehend 2coh8rol
perfornms control to deliver the video information to all of the cars in
accor dance wicomniamelsc driteeint somi spl ageddhiedyl dsito Ehetcamimyss adbhodoefathe
train delivery neans 12 will be described below. [0025] An in-device

transni ssi on tlyahs#d ttSaenpeciifd ihe erh@ari Araey¥heesisANSMiISYi P0ald FaB3e
inside the inter-car transm ssion neans 11 and does the sanme work as the
in-device tnapsiings! Qi thider?3 S deatdle T4 Er - £RE10880SMLAST QR -ARIISe
transmission interface (I/F) 23 and an inter-car transmission
I/F 21.
[0023]

The in-device transmission I/F 23 is a transmission I/F
for transmitting with the train delivery means 12 inside the
same delivery control central device 10, outputs to the
inter-car transmission I/F 21 signals inputted from the train
delivery means 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



11. That is, the in-device transmssion I/F 23 outputs to a transm ssion
control unit 14 (first transm ssion control unit) signals inputted fromthe
inter-car transm ssion neans 11 and outputs to the inter-car transm ssion
means 11 signals inputted fromthe transm ssion control unit 14. The
transm ssion control unit 14 controls the transm ssion of video information
and | ater-described control commands by the inter-car transm ssion path 1.
[0026] An i nBEEEoms Candhcdsiton delivex thegyider Agdormaddion o md-Wicth t he
devices installed inside the same car, and here, is an |I/F with the
transcei ver d&@ ¢&rg0 inhacgiordancenwilhd sheecoosentsr dieptlpyt schiegudles .
received fromthe transceiver device 90 to a transm ssion control unit 18
(second tram$m ssirofi gurd todn uaift Lheandrasanddedigaalys mempist tiEEd L0 Hehe
transm ssion control unit 18 to the transceiver device 90. 14 [0027] The
transm ssi on eeRidi®edumidlol® controls transmssion wth the transceiver
unit 90, stores in a storage unit 13 video information conprising noving

i mage contentpoand still image contents of the signals inputted fromthe
in-car transmssion |/F 22, and delivers contents display schedules to a

delivery control Wl tipl@efildcste deldmalon P /P23t L) cohRB2BLaTRE deld very

control unit 16 prepares for delivery 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 transmisgsion control unit 18 to the transceiver device 90,

14



noving 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 transm ssion control unit 14, whereby
the delivery control unit 16 delivers these to all of the cars via the
inter-car transm ssion nmeans 11. Further, the delivery control unit 16
appropriately controls the delivery start/stop timng and the delivery
frequency of [(09€7doving i nage information in accordance with the status of
a buffer inside the |ater-described delivery control term nal device 30.
The delivery cont bk tnansnbsappnopenatel yundet iMeconthe st tkbnsmigeion
information to the entire train when the noving inage information is not

bei ng del i vemedh fRO2Harfaudihasr undéndd f istatreeni nurbes aarecunddad 0 debe
contents so that the contents may be corresponded with the 15 contents

di spl ay schedwfesmaftubinhebmpthe ihyPRSvohgCONi §8tSon ot Harl£EedNi1Zed-By the
identification nunbers, and contents and the |ike that nust be overwitten

and updat ed %ﬂt@%tsdiﬁcfﬂéﬁsp.%trﬁq's &Qpﬁgkeﬁ' Eror 1fe @ LM Qgéﬂ%fng%?%ﬁm

showi ng t he I'ivery control “term nal device according to t
embodi ment C’fI/Ft Eb? ér?a%ﬂetl'i%rs[ %%%Jc]ents display schedules to a delivery

control unit 16 (first delivery control unit).
[0028]

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 11. 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 appropriatelydelivers 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
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In FIG 3, the delivery control termnal device 30 is configured by two
inter-car transm ssion neans 11 that are the sanme as the one in the
delivery control central device 10 and by in-car delivery nmeans 32. The
delivery control termnal device 30 has two inter-car transm ssion neans 11
(second inter-car transm ssion neans) because it is necessary for the
delivery control termnal device 30 to transmt wth the delivery contro
central devi GOMENdE HSRIAYM wehpdidms ol Furéheirnaltheeiyoe s30£i wendlendd i n
bot h adj acent cars. [0032] The in-car delivery neans 32 sends the video

i nformati on camdbeortc¢eyncoeddtishectdenttif¥catone mintdesj niret coatents
transm ssion neans 11 fromthe delivery control central device 10 or the
delivery contanal ttes ninké daviccend® tige aovedive@ceRtn GAd Mipdithed othar wf the
inter-car transm ssion neans 11, whereby the video information and the
control com@idsram@nat@qdel ivered to the entire train fromthe delivery
control central device 10. Additionally, command feedback that is to be
returned to tigaggl i very control central device 10 is sent via the opposite
path. Further, the in-car delivery nmeans 32 delivers the video |nfornat|on

oo port ol commndcto d e ! AERSORLR SN AROAIT R LB BN IALC,
path 2. [00%%htrol terminal device according to the first embodiment of
this invention.
[0031]

In FIG. 3, the delivery control terminal device 30 is
configured by two inter—car transmission means 11 that are the
same as the one in the delivery control central device 10 and
by in-car delivery means 32. The delivery control terminal
device 30 has two inter-car transmission means 11 (second
inter-~car transmission means) because i1t is necessary for the
delivery control terminal device 30 to transmit with the
delivery control central device 10 or the delivery control
terminal device 30 installed in both adjacent cars.

[(0032]

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

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

whereby the video information and the control commands are
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I n-device transmission I/F 23 of the in-car delivery neans 32 are the sane
as the in-device transmssion |I/F 23 inside the train delivery neans 12,
and two are disposed in correspondence to the two inter-car transm ssion
means 11. [0034] A transmi ssion control unit 34 (third transm ssion
control unit) of the in-car delivery neans 32 controls the transm ssion of
video information and control commands by the inter-car transm ssion path
1, outputs tWeliive&sd ’!EICPM@mbhreén@%%f@@lt%ﬁﬁéﬁﬂgrwrﬂﬁnﬁmﬂ tesfrede of
the in-device transmission |I/F 23 to the other of the in-device

transm ssi ondevike23|0 st ohddit henadiliyng domagerd nfeedipachdbnthata imffer ba3
(first buffer), and also outputs the control commands of the control

signal s to arktarswdssoorhe drlricderyncbn8Bolfoerithal tdeanistd 391 0O LAY KAla
unit) and a status nonitoring unit 37 (first status nonitoring unit).

Addi tional |y tHeheppbsittansatissi opueonRbE Pl tHal tind4dputget svdhe abhhk i3Page
information to the transm ssion control unit 38 and delivers this to the

nside of !Needafe ULy ML ALSHRI SPCAE cLRLEBE! cohfignbbaRgTidl on

control unit 34 does not output t eo information and control commands

nforms the “dRLVSPyBaE R ERRERaRy Rhavds, iEe Db G RNt el B0ER

conpl eted i n%eq.%.x}er}:% 1%&%'12'34 (:)Lgssgénnected by the in-car transmission path

2.
[0033]

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

A transmission control unit 34 (third transmission
control unit) of the in-car delivery means 32 controls the
transmission of video information and control commands by the
inter-car transmission path 1, outputs the 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 unit). Additionally, the
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The in-car transmssion |I/F 22 is the sane as the in-car transmssion I/F
22 inside the train delivery neans 12, and here, is an |I/F for transmtting
with the video output device 50 installed in the sanme car. [0036] The
transm ssion control unit 38 outputs, to the in-car transmssion |I/F 22,
the noving image information inputted from a delivery control unit 36
(second delivery control unit) and the still image information and control
conmmands i np HPEEMLEFHON hEMt&edni s8iidn Sdnt coltpwtist 3he wiedriddy timage
transm ssion control unit 38 delivers these to the inside of the car.

[ 0037] The stiatfigsrmadriarotionghentraggmieaionrsonheodtais I ante deluiffears 33,
generates buffer status information, and returns the buffer status

i nformati on tthitssheéodehevéngidenbfotheensral Fusthiae, Whenhe Huwfirerloddile
tenporarily stores the delivered 18 nmoving inmege information. [0038] The

delivery contirol aghi, t tBE EeMsR] Sside sdraftd SteRtoB4 debbviesty Angdeltneery
frequency of the noving image information inside the buffer 33 in

accor dance wxﬁlfaet&@n%%a%l% éln@ta‘d‘r%roi R ddie ¥ €80 d LRy Q4 put

device 50. [0039] FIG is a configural diagram show ng t e vi deo out put

devi ce accor qfr%%s&tﬂstgl%n r/%’t2§,m?aqpé g@@hrﬂf QH'AQCK @i%ﬂ%'lognd informs the

delivery control central device 10 that delivery has been
completed inside the train.
[0035]}

The in-car transmission I/F 22 is the same as the in-car
transmission I/F 22 inside the train delivery means 12, and
here, is an I/F for transmitting with the video output device
50 installed in the same car.

[0036]

The transmission control 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 delivery control central

device 10. The buffer 33 temporarily stores the delivered
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[0040] In FIG 4, an in-car transmssion |I/F 22 of the video output device
50 is connected to the delivery control termnal device 30 via the in-car
transm ssion path 2 in the same nanner as the in-car transmssion I/F 22
inside the in-car delivery neans 32. A transm ssion control unit 52 (fifth
transm ssion control unit) primarily stores obtai ned noving i nmage
information in a buffer 51 (second buffer) , stores still image information
inastill iMmeyens drage dmiersetismd outputs display conmands to a video
switching control unit 55 and a status nonitoring unit 37 (second status
moni t ori ng urdi®%38] [0041] The video switching control unit 55 instructs a
video signal generating unit 53 what video signals are to be generated
next in accordance Thiet del heediysqm@yrebrrEntdss tonacobsdane estadttfstidieof
instruction fromthe video switching control unit 55, 19 the video signal

generating Uil i%& rq0aNedied itve 1y HEOqeeRepby thdaostinlg ihd@ee nifafremaicnon
stored in the still imge storage wunit 56, or the noving I nmage informtion

stored in theyifLtheXurB6r 30 hn 2RE-PYAREE Sy1H1E tHACRA8LINGE S bRirdaH deo
signal output unit 54. The video signal output unit 54 is connected to the

Vi deo 51 gnal e Enere Aty aRadely o RS IR B2 cantiqural
di agram show [%3t9f]e di spl ay devi ce

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

In FIG. 4, an in-car transmission I/F 22 of the wideo
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 generating unit 53 what video signals are tobe generated
next in accordance with the display commands. In accordance

with the instruction from the video switching control unit 55,
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according to the first enbodi nent of this invention. [0043] In FIG 5, in
the display device 70, a video signal input wunit 73 is connected to the

vi deo out put device 50 via the video signal transm ssion path 3. [0044] The
video signal input unit 73 inputs to an inmage processing unit 71 the video
signals inputted fromthe video signal transm ssion path 3. The i nmage
processing unit 71 converts the inputted video signals into signals

cor r espondi nglet Bldeqi $HIRgL (Hanaratinthdndit pdt SORKRT §F gifalvs dew sRen@ilspl ay
panel 72. The display panel 72 displays the contents in accordance with the
i nputted si gidllesstidd45Nags G nma thl afositiogedali ndiagraim showage sherage
transcei ver device according to the first enbodiment of this invention. 20
[0046] In Fl @Gni&, S6heot ridms cewiery deeigeeiffowminatlienssyoredeivahe barftfent
data and contents di splay schedules froma ground-based station via an

i nter-ground-sqgr otef BBSHI, SSh@Noh{fuds, tledd; Bled rLiNGETE 55 i1t aC i) sdinta 192
outputs these to the delivery <control central device 10 through an in-car

transnmi ssion hftbut?énif Butf ek i3y a3 ghafiosfephenui eeeiyad bynheted
transm ssion control unit 92. [0047]
to the display device 70 via the video signal transmission path
3, and outputs the video signals to the display device 70.
[0042]

FIG. 5 is a configural diagram showing the display device
according to the first embodiment of this invention.
[0043]

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

[0044]

The 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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FIG 7 is a diagramshow ng the flow of the delivery of video information
in the on-train video information delivery control and display system
according to the first enbodinent of this invention. [0048] In FIG 7, 13
is the sane as that in FIG 2, 33 is the sane as that in FIG 3, and 51 and
53 are the sane as those in FIG 4. [0049] FIG 8 is a diagram show ng the
flow of the delivery of video information in the on-train video information
delivery cohPP#Pland display systemaccording to the first enbodi ment of
this invention and the statuses of the buffers in each car. [0050] In FIG
8, 13, 33, 51, andlBFI&.ebt HhsimengseiNosedenicE|9Q wirelasELE réceiivepl ay
device 70 or 80 is shown. 21 [0051] Next, operation will be descri bed.

[ 0052] The tcansert veartadevd cond@ntssd b kaly isehickis llesaflr cran grdured-dsstgd
acquires froma ground-based station updated data such as comrerci al s,

real -tine infpathbhonisauah asteewgrandd-waat kefanf=eriecasins,I /W NG dHA0ES
such as energency nessages, and content data and contents display schedul es

% still inmagesnsmdsdioHt BHhErbess ito sbheudghitershLantiplrife el vagyi ce
control central device 10 through an in-car transmission I/F
22.. A buffer 91 stores information received Dby the
transmission control unit 92.

[0047]

FIG. 7 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.

[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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by the in-car transm ssion path 2. [0053] The delivery control unit 16 of
the delivery control central device 10 delivers the noving inmage
information to the delivery control term nal devices 30 of all of the cars
via the inter-car transm ssion path 1 on the basis of the inputted content
data and contents di splay schedules. Further, the delivery control unit 16
appropriately controls the delivery start/stop timng and the delivery
frequency of tg% ving image information in accordance with the statuses
of the buffdPdtdside the delivery control term nal devices 30. The
delivery control unit 16 appropriately delivers still image information to
the entire train wﬁéﬁtnDQPﬁgaFﬁﬁﬂewFﬁioPﬁagﬁéﬁrlp§dﬂot bei ng del i vered.

[ 0054] The delivery control term nal device 30 of each car 22 sequentially
transmts thdO¥idddo i nformation of the noving image information and the
still image information to the delivery control termnal device 30 of the
adj acent car and @bki rersstded weirdetevinfeor 9@t iosttdleke ivi ddoe olépdt cdevi ce
50 of its own car via the in-car transm ssion path 2. The video output

devi ce 50 gengratlessiiydeeqaiges! sromoindhmn@asised stytdes upbionret dara
outputs the video signals to the display device 70 via the video signal

transm ssion pahh a3, cBffetRy8es, tBR1dkIRAY ndB¥hEe 168 sAcH 8Bl A%ws and
weather forecasts, moving images such as emergency messages,
and content data and contents display schedules by still images,
and outputs these to the delivery control central device 10
by the in-car transmission path 2.
[0053]

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

[0054]

The delivery control terminal device 30 of each car
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[ 0055] Next, delivery of the noving inmage information to each car wll be
described in greater detail. [0056] In a train, it is conceivable to obtain
advertising revenue in accordance with the performance of having di spl ayed
advertisenment video, and it is inportant that the contents are reliably

di splayed in the display devices 70. In order to verify that the noving
image information has heen reliably delivered to the entire train, the
del i very contSeiuardridldal CranaRdsS Joh¢ eV ifeo ahn ACKMatdABI of o thige T@dlinger y
control central device 10 when the delivery control term nal devices 30
receive the l@@dgey erekb Mpaiebon nhodndthiconstThis imelye dgtfomeat isomt tol the
central device 10 can verify that the video information has been delivered
to all of theeaansry @@5Fra23 tdoweiver], deve aeuriie o fofthACK dSiagralts ddratariche
delivery control central device 10 receives varies in accordance with the

nunber of cardelivexrssithgl @iteai infapdathenetdi €heneydaw tdutpMt eleie 50
delivery control central device 10 processes the ACK signals becones worse

the greater tdeiRunbah @fr GAls HHREHA-AGE. tr%sh"i‘@s@bﬂe{jaﬁﬁr@z ahShawad n
FIG 1, the network configuration has the characteristic that it is |inear

because of t@%ﬂ-d?*HéfoHﬁqdﬂﬁéﬂéfHkég6?f§e5r§i§Paggrfggﬁr§8ggfg%e3ved

configuration ere the delivery contr termn vi ces

sequentlallyvideo information, outputs the video signals to the display

device 70 via the video signal transmission path 3, and causes
the display device 70 to display.
[0055]

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

In a train, it 1is conceivable to obtain advertising
revenue in accordance with the performance pf having displayed
advertisement video, and it is important that the contents are
reliably displayed in the display devices 70. In order to
verify that the moving image information has been reliably
delivered to the entire train, the delivery control terminal
devices 30 return an ACK signal to the delivery control central
device 10 when the delivery control terminal devices 30 receive
the delivered video information. Thus, the delivery control
central device 10 can verify that the video information has
been delivered to all of the cars.

[G057]
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connected. Consequently, as long as the last delivery control term nal

device 30 installed in the last car no. n receives, it can be said that the
ot her delivery control termnal devices 30 in the other cars also reliably
receive. Thus, an ACK signal is returned only fromthe |ast delivery
control term nal device 30. [0058] Yet due to transm ssion path failure or
the like, there no uarantee at | ast delivery control termna
device 30 will Hﬁ§ &nt & ‘?&hﬁ ol ?h%DQEF|€€P§ EBRt FSIL1VESM 1 al

device 10 is confl ured to almeys grasp the local nunmber of the |ast

del i very contGo®trcdr ftR&F adedP¥ecs0l 0 A epe hoes ferT g han Widqonskanss eithed
bel ow. [0059] Local nunbers that are unique within the train are allocated
to the delivdhe vonbesl of edaifaln deviiogd e30raber eand Xheefifarcs dritat wartd t he
sanme as the car nunbers are allocated as the |ocal nunbers. The delivery
control unit whddmshdeldlievedelciondry lcoantphl cbetied ldeproecibedetiey BICK a
control command called a term nal search command to all of the cars. A

local nunbersiighatl s Betbebafdhas thasgte®eet $hat haebed dOchhe tiesrd pale.
search command. In the case of a 10-car train, first, 10 is attached. In

the delivery cspphe@ltHiearhRa) Aeyhsand®: riastsl kad Adveaoh Bk ‘Mi%%l e
transnission control unit 34 Treceives a termnal search connang whi ch
its own | Ocalha%ugﬁ‘earcharacterlstlc that it is linear because of the linear
configuration of the train. Moreover, it is a configuration
where the delivery control terminal devices 30 are sequentially
connected. Consequently, as long as the last delivery control
terminal device 30 installed in the last car no. n receives,
it can be said that the other delivery control terminal devices
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 contreol
central device 10 is configured to always grasp the local number
of the last delivery control terminal device 30. A method for
that will be described below.
[0059]

Local numbers that are unique within the train are

allocated to the delivery control terminal devices 30. Here,
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is attached, then the delivery control termnal device 30 returns termna
search command feedback to the delivery control central device 10. In this
case, the delivery control termnal device 30 of car no. 10 returns

term nal search command feedback. [0060] When the transm ssion path has
been cut due to failure or division of the train, then term nal search
command feedback does not conme back to the delivery control term nal device
10. When terMRAT S &dch agenhlifdsieedbadihadsas Rutbesmeabackliecater as
delivery control central device 10 within a certain period of time, then

t he delivery dohtkatakarmkerslevilbe e lgrmespns caferdlaginiltodsd imadsde the
sequentially changing the attached 1|ocal nunber to the next farthest | ocal
nunber. | n thisliemercontird dehkvelydeoite d 0 dedtivalr sdaveaet A0 casired vy S
grasp the last local nunber by delivering the term nal search command 25

in constant pefilsts.a tk@R8hhiTheadehi yekyatants A1yt tak davkce AQ ghyi des
the contents in the storage unit 13 into a certain fixed size and

sequential |y gleld ek at-hes GOt QL he 52 SXMEYU €5 MENEEE t ABhE MR M GRN 1 Ol

central device 10 divides contents of 7.5 negabytes (corresponding to a

15- d hal ). [ f Kj I :
contents, tnont e drrvery don bl cBsa P T B e S oo

data. The delég%géhed. In the delivery control terminal device 30

installed in each car, when the transmission control unit 34
receives a terminal search command towhich its own local number
is attached, then the delivery control terminal device 30
returns terminal search command feedback to the delivery
control central device 10. In this case, the delivery control
terminal device 30 of car no. 10 returns terminal search command
feedback.

{0060]

When the transmission path has been cut due to failure
or division of the train, then terminal search command feedback
does not come back to the delivery control terminal device 10.
When terminal search command feedback does not come back to
the delivery control central device 10 within a certain period
of time, then the delivery 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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control central device 10 attaches the |ocal nunber of the last delivery
control termnal device 30 to the sets of divided data. |In the transm ssion
control unit 34 of the delivery control termnal device 30, when the |oca
nunber attached to the divided 64 kil obytes of data is its own | ocal
nunber, then the transm ssion control unit 34 returns an ACK signal to the
delivery control central device 10. [0062] Because it would take too | ong
for the deli vy yOER RN Pe&dMISal device 10 to wait for the ACK signal to
conme back before delivering the next 64 kil obytes of data, the delivery
control centli®6ldevi ce 10 successively delivers the divided video
information regardl ess of the ACK signal and redelivers that data if the
ACK si gnal does nofTheontebodkrwi thntiralcerdrairalpedeodceofl i dbvifl@863]he26
However, in regard to noving image information, it is necessary not only

for the datadomtemtelinabhy shebrygeathito 13 intdestéoptaion bitedlsed and he
data to be delivered in real tine, so there is no point in delivering

movi ng i mage sdqifedr RN T &y StPW e t BaRL YRS, i trbs EQakE14d S%@)ﬁe%heFor
t hat reason, the delivery control central devi ce 10 glves up ACK

si gnal does Rt RyeLA AL they el i YET A v e g0 n%n‘f:@ﬂfﬁ:ral oo 10

redelivers the nDV| g | mage ormation deternlne t Cires.” “Even
if the dIVId%% . . . .
gabytes (corresponding to a 15-second commercial) into units

of 64 kilobytes and delivers those contents, then the delivery
control central device 10 sends 120 sets of data. The delivery
control central device 10 attaches the local number of the last
delivery control terminal device 30 to the sets of divided data.
In the transmission control unit 34 of the delivery control
terminal device 30, when the local number attached to the
divided 64 kilobytes of data is its own local number, then the
transmission contreol unit 34 returns an ACK signal to the
delivery control central device 10.

[0062]

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

[0063]

26



data are not delivered, this can be allowed to a certain extent 1in the case
of noving inmages, so the delivery control central device 10 is configured
to be able to record which data have not been delivered and | ater judge
whether or not it is within an allowable range. Thus, in the event that
there is a problem the delivery control central device 10 can accommodate
this by discounting the advertisenent display fee, for exanple. [0064]
Next, a nethod for H@&eVesri Ag FEGRAE Fﬁa@@V1ﬁﬂbﬂﬁ&ﬂeoﬁnﬂoﬁmﬂﬁﬂoqnrﬁi\MSl be
descri bed. [0065] As nentioned previously, a network configuration where
delivery conteglessany mglt gadivedo ratdesdgienttivabley rednnbdtvedelivereshdo
delivered information to an adjacent car once a delivery control term na
devi ce has reddas dedttinhatden betealso nfar nitd da tastehioswde niFxed lin sehdr e
suited to a train than 27 a bus-type network configuration. In the

configuratiortigle,Fl 6o thetde itsi mhag pdiait aidel d¥eiye eONyr alodidi Aalagdevi ce
receives video infornmation becones slower the farther away fromthe

del i very contlrrmoﬁ@ttlrcﬁi e seokfyt beadaiiaerit ¢antbabe ditigid\alg devige is.
Consequently, the foll omnng contrivance 1is necessary to try to naintain

si mul tanei t Y_H]Hétolrrg% gﬁle' MET i v¥k 6801:1{':'}83’. n@éﬁfp%i rﬂé@iaé%ol d;ﬁjét‘%se%%h

car. [0066] elivery control termna evl ces
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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di sposed with the buffers 33 that primarily store video information, and
the delivery control central device 10 controls delivery in accordance with
the statuses of the buffers 33. Simlarly, in each car, the video output
device 50 is disposed with the buffer 51, and the delivery control

term nal device 30 controls delivery in accordance with the status of the
buffer 51. [0067] This will be described in greater detail using FIG 7 and
FIG 8. [0068PUSIEYPE ReWRY ¥ ke nisnret igsl . véncdhs icoad iigfrartigm ol FI6.
regard to one car, and FIG 8 shows the entire train. Further, FIG 7 shows
upper limtsl andel biinyiwhans asdel i nernedniffel tezsinadi devibe bt 6 Wers/
control termnal device 30 and in the buffer 51 inside the video output

devi ce 50, awnildd GnBotheti@B stadtmeessbbdbwehethef farshd? iansiydefrndwe ded i very
control termnal devices 30 and of the buffers 51 inside the video output
devices 50 @kbspeseg contaoh CeentifD6QevieFl Ehelm&émﬂvieﬂ?getdr&fﬁlmti on
delivered to each car fromthe storage unit 13 inside the de ivery contro

central — devi&enilifhi et <f.r ofbhBeqheRt oy, tbﬁebfaifawfq%?'dbﬁiﬁel
delivery control terminal device 30 and is del ivered fr botton1to t he

video output; deywiees30y 408kda J e 1%EdeR LY P aneity in order to deliver
video information in real time to each car.
[0066]

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

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

28



device 50, delivered video information is stored fromthe top of the buffer
51, outputted fromthe bottomto the video signal generating unit 53, and
beconmes video signals that are outputted to the display device 70, where
the video signals are displayed as contents. [0070] Next, a nethod of

si mul t aneousl y di splaying noving inmages will be described. [0071] The

ti mngs when noving i mges are to be displayed are sinmultaneously

control |l ed i stedulesarf bhredowll Byt @B 3cimsrbnkel thizade 1 i e ppedntpe ot eenntiadl
command generated by the delivery control central device 10. The size of
the display demtreed 3Gansudf irhicanit Fesedlll inHi COMPRY ¥ 5Q80 oM AgviAage
information, and during transm ssion also, the delay of the transm ssion

of the contrgh geepeRda ks eythiehently small in conparison 29 to the delay
of the nmoving image information in order to give nore priority to the

control connqa@gSQhan the noving image information. Consequently, video is
si mul taneousl'y displayed in each car. [0072] Next, a nethod of delivering

OV g T o TR RPE. 50, G MR B PSR SEp R A LS LR
car fromthe storage unit 13 inside the delivery control central
device 10 is stored from the top of the buffer 33 inside the
delivery control terminal device 30 and is delivered from the
bottom to the video output device 50. Inside the video 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 diéplay command 1is
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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The status nonitoring unit 57 inside the video output device 50 generates
buffer status information representing whether the anount of data

accurrul ated in the buffer 51 is above the upper Iimt (overflow), is bel ow
the lower Iimt (underflow) , or is between the upper limt and the | ower
limt, and infornms the delivery control term nal device 30 of the buffer
status information as display comand feedback. The  delivery control
termnal devi@es ARty Bifs TRRMQY 1RY /idtagde g y@aliay ianareRe Belgivery
frequency in accordance with the display command feedback. [0074] The video
out put devi ceoE® PR5?EI TRdte nthackeriro b oreranards t Heay| dee Mo brgrethavet o

vi deo signals and outputs the video signals to the display device 70 in
accordance winhothet tospl donammentdl yeliidepeids siomltheedalsilyed isphayedl
central device 10, so the timng when the noving inmage information is
outputted 3Onfeachtderbuffer 51 to the video signal generating unit 53
inside the video output device 50 is the sane tine in each car
Consequent | yiophe)ti m ng when the video information is delivered fromthe
buffer 33 inside the delivery control termnal device 30 to the video

O e o o0 et % ARG B OOEndonty Srabe esiamprmunt of
delay time \Meg@he video cutput device 50 from the delivery control terminal
device 30 in each car will be described.
[0073]

The status monitoring unit 57 inside the video output
device 50 generates buffer status information representing
whether the amount of data accumulated in the buffer 51 is above
the upper limit (overflow), 1s below the lower limit
(underflow), or is between the upper limit and the lower limit,
and informs the delivery control terminal device 30 of the
buffer status information as display command feedback. The
delivery control terminal device 30 controls the start/stop
of delivery and the delivery frequency in accordance with the
display command feedback.

[0074]

The video output device 50 installed in each car converts
the video information to video signals and outputs the video
signals to the display device 70 in accordance with the display

command delivered from the delivery control central device 10,

so the timing when the moving image information is outputted
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it is delivered fromthe delivery control central device 10. For that
reason, as shown in FIG 8, the anount of data inside the buffer 33 becones
| arger the closer the delivery control termnal device 30 is to the
delivery control central device 10 installed in the |ead car and becones
smaller the farther away fromthe delivery control central device 10 the
delivery control termnal device 30 is. [0076] In FIG 8, the anmpunt of
data in the BuPRdhesBuffisy dd toHhaBLigersi generatdngain e vidckngbde
installed in car no. 1 is the largest, and the anount of data in the buffer
33 inside theed¥ideer pudomt olevieeer hAl igevilce 3Onéntimkl éab igaddarcan, n
is the smallest. [0077] Next, a nethod of efficiently delivering noving

i mage infor@mhsequentlihe erftd r ¢ itoriamign wheng the fdcledt hahformaedeh 34 car,
t he ambunts of data in the buffers 33 inside the delivery control termna

devi ces 30 aselditteserdiront lfhdebdesetri Bed.ind M0y 8LhS Mdi1ardry, thensial us
nonitoring units 57 inside the video output devices 50, the status

moni toring upbigiR4 MBEvieE 34 he s WakkPhulthRitbukhae 33 k8 Lhsodehbvery
control termnal devices 30. The status nonitoring units 37 generate buffer

status inforggﬁgogi gpresenting whether the anount of data accunulated in
the buffers I's above the upper |imt

[0075]

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

[0076]

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

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

information to the entire train using the fact that, in each
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(overflow), is belowthe lower Iimt (underflow), or is between the upper
limt and the lower limt, 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 timng and the
frequency of noving inmage delivery in accordance with the display conmand
feedback. [0079] Here, performng delivery control by the buffer status

i nf or mati on ‘?‘?”t’)lrntthr?eaﬂ‘@PW&?fé%ﬁﬁ% an teerRPwhbfemeitddside thetdglstern al |
of the cars is not efficient. Thus, using the characteristic that the
amount of dagentFel Hewuat deyiGemiddeatreddélferveny Wohlrke desarieeddevi ce
30 installed in car no. 1 is the largest and the anount of data in the
buffer 33 ih&9del the delivery control central device 30 installed in car
no. nis the smallest, it becomes possible to control the video information
accunul ated in thesimf¥®r st@3tha athtob mbeitd2iagr sinduch Thatndid: vilgeo
information is between the upper Iimt and the lower Iimt by nonitoring

over flow i nfefd@é oo put 48eichyfdogr B8 sHatary mBAi tdrang wes Bhavwnitor
information in the buffer 33 of car no. n. That is, it suffices for just

the status R edele t r
EROIS QA% LB E U SRR eE8I3 910 €h 8 104/ NesiPoolrr o SRk el

buffer status |nformat| on as display command feedback

reason, the Seblueryagontial SEMIAnARIGR AP uitds 3P Jhfe Aleplays pomand

t he Iocal er o

status information representing whether the amount of data
accumulated in the buffers 33 is above the upper limit
{(overflow), is below the lower limit (underflow}, or is between
the upper limit and the lower 1limit, 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 informaticn accumulated in the buffers 33 in all of the
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control term nal device 30 directly connected to the delivery contro
central device 10 and |l ast | ocal nunber information and delivers this.
Additionally, the status nmonitoring unit 37 generates buffer status
information as display command feedback and returns this to the delivery
control central device 10 only when its own | ocal nunber has been added to
the display connang %gaﬁ the delivery control termnal device 30 _ has
recei ved. [0BBif eF it Y1E6R FRTOTRADE?R drnBE THRER M ¥PREChLHLE
control does not becone conplicated and is effective even when the nunber
of cars conf#3ariy loMeLt ¢ ala ti By MeRider iypgre iyt dnfgring tiwa ipr e
enbodi nent, in this manner, as a result of the Iinear network configuration
in FIG 1, ibufferoieoifpossint e 1t andiindeehicy deionmatduem thedrwifeéon to
33 all of the cars in a train regardl ess of the nunber of cars. [0083]
Furt her, higB3refotati on.nmovi nfhatrages dén s fdeleisy efficed e dllse soatag
i mges are delivered by digital transm ssion. Second Enbodinment FIG 9 is a
confi gural dinagfasrshewinig ab7am tagind vidaad cakfios Mttt ®Qgedelriaveryueoatr ol
and di splay systemaccording to a second enbodi nent of this invention.
[0084] status information as display command feedback.

[0080]

For this reason, the delivery control central device 10
adds to the display command the local number of the delivery
control terminal device 30 directly connected to the delivery
control central device 10 and last local number information
and delivers this. Additionally, the status monitoring unit
37 generates buffer status information as display command
feedback and returns this to the delivery control central
device 10 only when its own local number has been added to the
display command that the delivery control terminal device 30
has received.

[0081]

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

[00B2]
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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In the first enbodinent (FIG 1) , the display device 70 is connected by
the video signal transm ssion path 3 to the video output device 50
installed in each car, but in the second enbodinment, as shown in FIG 9, a
di spl ay device 80 is connected by the video signal transm ssion path 3 to
the video output device 50, and each display device 80 is connected to yet
anot her di splay device 80 such that the display devices 80 are sequentially
connect ed. [éégSPfFF@$ q P sl & A Gurs9adiHGsmadh dhiengupberdp§prays -

devi ce according to the second enbodi ment of this invention. [0086] In FIG
10, the displl@§Bdévice 80 has a configuration where a video signal out put
unit 74 is added to the configuration of the display device 70 of FIG 5.
The video signal Fapthewonihigl8-tédmstluetm wes inigdénagegnadrs Her dal itiereddeo
34 signal output device 50 does not only output received signals to the

i mge procespengugbi hovinbuinades atd RIS verer] veddistigaal sranshbesybfeo
signal output unit 74. The video signal output unit 74 is connected by the
vi deo si gnal skeangnegsbdimep@th 3 to the video signal input unit 73 of the

next display device 80 and outputs video signals to the next display device
80. [0087] Becauserpkk, i ikehtinfQfu SAPHeS ¥S8dsH ok hEalls Brnidh QN n video
information delivery control and display system according to
a second embodiment of this invention.
[0084]

In the first embodiment (FIG. 1), the display device 70
is connected by the video signal transmission path 3 to the
video output device 50 installed in each car, but in the second
embodiment, as shown in FIG, 9, a display device 80 is connected
by the video signal transmission path 3 to the video output
device 50, and each display device B80 1s connected to yet
another display device 80 such that the display devices B0 are
sequentially connected.

[0085]

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

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

configuration of the display device 70 of FIG. 5. The video

signal input unit 73 that receives video signals from the video
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paths in a train to be as light as possible in ternms of weight, it is
extrenely inportant to be able to install the plural display devices 80 in
one car wi thout increasing the nunber of video signal transm ssion paths
connected to the video output devices 50, as in the second enbodi nent.

[ 0088] According to the second enbodi ment, it becomes possible to instal
plural display devices 80 in ,one car without _increasing the nunmber of
transni ssi ors {EtHs CUFRIEIAERDERI MRS Bot1an] ¥ QleRint ikARs Vast sdioadishow ng
an on-train video information delivery control and display system according
to a third EnidtR nEM IS PERFSSPARENUNGE. 10088 2hse heuseBbAd remsddiadent |
the delivery control termnal device 30 and the video output device 50
installed i rsigaslscér tBS wedeo colgrect editipptt haitn7dar Thansidessisdgnedt h 2,
but in the third enbodiment, as shown in FIG 11, a video output device 60
capabl e of auttpuitt ung tpldr 4k sehseotedilecienfuardet isdrnad tdiaspaded iionst ead
of the video output device 50, and the video output device 60 is connected

to plural diggdmy devitesv8leo £0§898] Hhfut hznis 73 confiiglmalx tdidagamy
show ng the video output device according to the third enbodi nent of this
invention. JOBAH 80 and outputs video signals to the next display device

80.

[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 i1s 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 video
output devices 50, as in the second embodiment.

[0088]

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

Third Embodiment

FIG. 11 is a configural diagram showing an on-train video
information delivery control and display system according 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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In FIG 12, the video output device 60 is disposed with plural video
conversion units 63 that have the sanme configuration as that of the video
out put device 50 shown in FIG 4. A hub 61 is disposed in the portion
before the video conversion units 63, and the hub 61 transmts to the
plural video conversion units 63 video information that has been delivered
thereto through the in-&ar transm ssion path 2 from the delivery control

term nal devi"€&©36°1RGH

§dsRY tHS IR T (At S efe R Gar Pate 181 £B8at ed

to the video conversion, units 63, so that cases where plural

sets of video

i nformation taAr&% §MBRALIRRIY aR8otRPYR 0Bl i HAt ed lva? Hd dRec 61FDYEt €8V1CP0092]
In the hub 61, video information is inputted fromthe delivery control

term nal devié®ecspabyecant ottt tingism wsi breelly PR2¥idend iafdirsatiibot ien
unit 62 delivers the video information to the plural video conversion units
63 via 36 inidpeised tnahsailssf dind MEd2® disposedeviceosd espohderceitioo t he
plural video conversion units 63. [0093] FIG 13 is a configural diagram
showi ng t he vuteat demieesiOnisntbnaeceedi 8g pouthe Hhspdagnbediaest sof this
invention. [0094] In FIG 13, the video conversion unit 63 has the sane

configurationoasofhat of the video output device 50 of FIG

FIG. 12 is a configural diagram showing the video output

device according to the third embodiment of this invention.

[0091]

In FIG. 12, the video output device 60 is disposed with

plural wvideo conversion wunits 63 that have

the same

configuration as that of the video output device 50 shown in
FIG. 4. A hub 61 is disposed in the portion before the video
conversion units 63, and the hub 61 transmits to the plural
video conversion units 63 video information that has been
delivered theretoc through the in-car transmission path 2 from
the delivery control terminal device 30. Addresses that are
unique inside the car are allocated to the 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
I/F 22, and a distribution unit 62 delivers the video

information to the plural video conversion units 63 via

36



4. However, because the video conversion unit 63 of FIG 13 receives video
signals fromthe hub 61, the in-car transmssion |/F 22 of FIG 4 is

repl aced by an in-device transmssion I/F 23. [0095] FIG 14 is a
configural diagramshowi ng the in-car configuration of the display devices
when delivering plural sets of video information according to the third
enbodi mrent of this invention. [0096], _In FIG. 14, 1 to 3, 30, 60, and 80 are
the same as tRoSEVIFR EFenspissy ﬁnFFéF 13, digBossenhinf cPRECAPSPRa)CaeliPces
80 are attached to portiaons above doors in a car having four doors on each
si de, and chihReP3usplcyhtent sop¥epeiansprayed®dsing video information
flowi ng through the video signal transm ssion paths 3 of each are
represented BPOA3IB, C, and 37 D. In this configuration shown in FIG 14,
four types of contents can be provided to passengers in the vicinity of the
doors using these Fo@r Videbdssiaggnabnfigusal ssli@ynzat hsh3winBeititg: ablidebo
deliver plural contents in this manner is extrenely inportant because there

may be an ungpefekisednnuiiiier acfoRRSEENEEr shenthded henelindd09%9F EhGs 15
is a diagram show ng contents display schedules and display comrands

according tojipkenthbrd enbodi ment of this
[0094]

In FIG. 13, the video conversion unit 63 has the same
configuration as that of the video output device 50 of FIG.
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.

[C096]

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
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invention. [0098] In FIG 15, the contents of respective channels (CH are
shown in 15-second segnents using identification codes. In this exanple,
there are four types of channels, and with respect to the identification
codes, when the nunber in the hundreds place is 0, the contents are stil

i mage contents, and when the nunber in the hundreds place is 1, the
contents are_noving, . inmage _cantents. In.the case this exanple, it becones
necessary foP'th nnﬁﬁﬁér%SP%B&Pﬁ§§§9?3?qﬁﬁ%eL%aEﬁ&of ﬁhegaﬁE%RMR%ﬁc% tro

t er m nal deviceg 30 to bﬁﬁ%he sane a% t he nunber of channels, or four in
this case. FFeRTEBLEHAR D ProYafsCe B PAPEPNAGTE VA& ndtkdnfAél the
[0099] Next, a nmethod of delivering plural sets of video information to the
plural vi deod8pghatstpandhiess diPpat isdaee 889031nd eI esHsine Withhe3.
contents display schedules showing in FIG 15 will be described. [0100]
First, the cBairgtsble beo ddsphapged diumal i sontenitsl immgkisi maginerfishe
channels. The still image is delivered in advance to all of the cars while
novi ng i magesxaremabdy heportae] beenede tlaarde insysberad uns pielad fatkid humbage

storage unit 56 inside the video output device 60. The delivery control
unit 16 insigde phbBecigbryeiyscOOttRE egntral device 10 prepares to deliver
[0097]

FIG. 15 is a diagram showing contents display schedules
and display commands according to the third embodiment of this
invention.

[0098]

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

[0099]

Next, a method of delivering plural sets of wvideo

information to the plural video signal transmission paths 3
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novi ng i mage contents #101, #102, #103, and #104 to be di splayed next

the respecti

ve channels. [0101] The delivery control central device 10

i ssues a display conmmand to the video output devices 60 correspondi ng
the respective channels. The nanes of the intended channels and the

on codes of contents to be displayed now and contents to be
di spl ayed next, are attacheg to h%IdispIay command. [0102] Further, as

identificati

ment i oned i nt§+RI fihse

term nal device 30 directl connected to the delivery control central
devi ce 10 antPthES- |orafi hurerdetciiked ast delivery control terminal d
30 farthest fromthe deliver control central device 10 are also attac

in order to
return displ

of an initi

bekP@Ynate the delivery control terminal 39 device 30 that

in

to

tthe [GONGEHS HERaY ciCherird | ShaWHHht r ol

evi ce
hed
isto

ay command feedback. [0103] In FIG 15, an exanple of display
commands for chanriglrstA &he chuventd-oo lexdippéayad fidestt ikicatiad imodse #000

al screen to be displayed until a schedule start tine of

5:00: 00 afteifnpowest ichetehdarate BN antheast i Uenindde abidyl icaded #AGdwn@e stil |
i mge to be displayed beginning at tinme 5:00:00 are attached to the display

command. At
pr epar ati on.

M3 1t bFBhd BErstuhlle MRARPLInHGAS 45 Bt AGRIO 1vered,
and is stored in the still image storage unit 56 inside the
video output device 60. The delivery control unit 16 inside
the delivery control central device 10 prepares to deliver
moving image contents #1011, #102, #103, and #104 to be displayed
next in the respective channels.

[0101]

The delivery control central device 10 issues a display
command to the video output devices 60 corresponding to the
respective channels. The names of the intended channels and
the identification codes of contents to be displayed now and
contents to be displayed next are attached to the display
command .

[0102]

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

attached in order to designate the delivery control terminal
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[0104] At this time, it is not necessary for noving inmages to be displayed,
but if a display conmand cones, then the video output device 60 returns

di spl ay command feedback to the delivery control term nal device 30, and
the delivery control termnal device 30 directly connected to the delivery
control central device 10 and the last delivery control term nal device 30
return display command feedback to the delivery control central device 10.
Buf f er st at uSEYhEDr it FRAL | 55 ot aepbyrn 1 dher ey sprpardel eedmek. name to the
di spl ay command feedback. Thus, the delivery control central device 10
starts delive?1%§l noving image information. As a result, noving inage
information that is to be displayed next always accunulates in the buffers
51 inside the viden ditGputl dewncesabpleand dispbegotcemmpndsi bbe ¢tlwannel

i mredi ately display in response to the display command. 40 [0105] Furt her,

al t hough stiilaiéeagewnf ommt eaanpd est aneddentigdvandien BolBe#sbDl bfiamge
storage unit 56, preparation for the still image to be displayed next is

done in accoiflancgl Wdieerd e Besal ay1 sounangt {1 amddre fald wenytconheobs
central device 10 delivering the video information, and the still inmage

command.  Becaige 1Tt b nacaaer VP of FER T OF AT A NA M foat N TSR
quality in CQ&B?roifsgnsﬁﬂmﬁlia%% i:meaisplayed beginning at time 5:00:00
are attached to the display command. At this time, the still
image of #001 is in a state of preparation.
[0104]

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

becomes possible to immediately display in response to the

display command.
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switching that is snoother than delivering to the inside of the train in
real time fromthe delivery control central device 10 becones possible.
This is extrenely effective because, inside the cars, there are nany
demands to al ways display still inages such as information about the next
train station, information about the train's destination, and information
about train triﬁggers. [0106] According to the third enbodi nent, plural sets
of video inf8 ion can be simultaneously delivered by plural video

signal transm ssion paths because glural di spl ay devices are connected to
the video output dBYFEBeyr a2 ptpagh\sekbl sinpug infomahiog ds papked in
Clains 1. An on-train video information delivery control and display system
char act eri zeddygneenpni Shagstallr amsgei veordgei upith&f, i prepsraklied fara

| ead car configuring a train and wirelessly receives, fromthe ground,

vi deo i nf or mahieostt i ht limdigegtodw dg sphaged méwt net doneaind astddrdanowmgeth
informati on and a di splay schedule of the video information; a delivery
control centtak deypleytbetmasdi fsdmldied deli lead rear candrdel Hyeiset he

video information received by the transceiver device and control comrands
that control jodigliaeraing henyi deaebnfoi M40 Genesaliednen dihe Pashgqef the
information is converted to video signals in accordance with
the display command. Because it is necessary for still images
to be of high image quality in comparison to moving images,
switching that is smoother than delivering to the inside of
the train in real time from the delivery control central device
10 becomes possible. This is extremely effective because,
inside the cars, there are many demands to always display still
images such as information about the next train station,
information about the train’s destination, and information
about train transfers.
[0106]
According to the third embodiment, plural sets of video
information can be simultaneously delivered by plural video
signal transmission paths because plural display devices are

connected to the video output device via plural video signal

transmission paths.
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recei ved display schedule; a delivery control term nal device that is
installed in each car configuring the train, with the delivery control

term nal devices being sequentially connected by an inter-car transm ssion
path, receives the video information and the control comrands delivered
fromthe delivery control central device, sequentially delivers the

recei ved video information and controICEOﬂHands to an adj acent car, and

al so delivers the received video inforfafTon and control conmands to the
inside of its own_.car; a video.output device that is connected by an ip-car
transmission path o tHB WRIFLRHY %18(#? oG A T T cBHdP batthe
cars, receives the video information and the control 42 commands delivered
fromthe del iVERaomYSHeM hragtedddcse by soargdiddisties and out puts vi deo
signals on the basis of the received video information and control

commands; and a di §pltadpngeeivern waviae ddmfectedinytaliedednsagdalad car
transm ssion path to the video output device in each of the cars and

di spl ays t he coinddgugiiguab st vaipencdiftedessiy vededvesyt fruomdene groudd,The
on-train video information delivery control and display systemof claim1,
char act eri zedriidect haf othet teh iiverlyndicanhooingenidgd id€vireatien dhe@stdall very
of the video information to each of the cars by reply fromthe sequentially

connected | aghadel | YREYr&aBibal dwdmMpaldideviage abhedullBe 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 informaticon and the
control commands delivered from the delivery control central
device, sequentially delivers the received video information
and control commands to an adjacent car, and also delivers the
received video information and control commands to the inside
of its own car;

a video output device that is connected by an in-car
transmission path to the delivery control terminal device in

each of the cars, receives the video information and the control
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delivery control central device has delivered the video information to the
delivery control term nal devices. 3. The on-train video information
delivery control and display systemof claim1 or claim2, characterized in
that the delivery control central device controls delivery of the video
information in accordance with statuses of delivery to the video output

devi ces of the sequentially connected first delivery control term nal

device and | ashndakisvesyicentaofrom & Hal i deyiCeon ro Thee @i d Ride Mic@g0
information delivery control and display systemof any of claiml1l to claim

3, characterizagdgefertifal anl Buabity 9fdebe sdiggRhay odevinee eenneded iy the
video signal transm ssion path to the video output device in each 43 of

the cars are aeucall 3hkuoconiechad By GRS UolEoos! Rhaldanspipsi on path

i nsi de each e cars. e on-train video information delivery control

and display systen1gﬁsggéﬁohévfgénfhgéyfge%ggé%?éh rggtg{%ﬁggoggﬁﬁﬂgr t he

vi deo out put devi c& of” 'the cars i's connec

devi ces by respecti,vel.y different video transm ssion,ksignal paths an
ot buts i f 1 ELBREMPRAETSPghG £0 £her RadsPy PHLRItS PRy ClodroeB g oie
on-train video information deljvery control and display gﬁften1of any of
claim1l to clarm sndcRbFRéaRs| thy Tifeq midnaes ®RMTEEE fitamb thee Nilfgr

devi ce includes first
output device.

2. The on~-train video information delivery control and
display system of claim 1, characterized in that the delivery
control central device verifies delivery of the wvideo
information to each of the cars by reply from the sequentially
connected last delivery control terminal device after the
delivery control central device has delivered the video
information to the delivery control terminal devices.

3. The on~train video information delivery control and
display system of claim 1 or claim 2, characterized in that
the delivery control central device controls delivery of the
video information in accordance with statuses of delivery to
the video output devices of the sequentially connected first
delivery control terminal device and last delivery control
terminal device.

4. The on-train video information delivery control and
display system of any of claim 1 to claim 3, characterized in
that a plurality of the display device connected by the video

signal transmission path to the video output device in each
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inter-car transm ssion neans that converts the video information to be
delivered into a format suited for transm ssion by the inter-car

transm ssion path and train delivery nmeans that controls delivery of the
video information received fromthe transceiver device in accordance with
the display schedule, and the train delivery nmeans includes a storage unit

that stores (5ie wdega gl QLIBLLARen? i LHARMSS AN GRITE el NL] Ghh!

controls transmssion of t mat| on by er-car

transm ssi on th | .St livery.control unit that is connected to the

first transmg%%%mg%gnﬁ%lpauﬁ}tl,nsg%(%\eer%gt‘%% %%nw%lc%%%ﬁands 44 that control

di splay of the vid informatjon,on the hasis of . the display schedul e, and
o thb Redidfasilt

controls delivery SVPHebt 2+ R Bt it H B PR FaBErari 1dnd
the control commands, and a second_transm ssion_control unit that controls
transmi ssi on FIMLIRSHSEETSOLi dBY b Fralnsk doeslepm §i debaraaterfaeroln
received fromthe transceiver device in the storage unit, and delivers the
di spl ay schediftat dthe FadepdeBtrihfdebte onf taratheIf thet cdebi versommet kol
unit. 7. The on-train video information delivery control and display system
of any of claionglunat| dirpbaycldmvictesy ilzedreaspechavely different video

transmission signal paths and outputs different video signals

to the plural display devices.

6. The on-train video information delivery control and
display system of any of claim 1 to claim 5, characterized in
that

the delivery control central device includes first
inter-car transmission means that converts the wvideo
information to be delivered into a format suited for
transmission by the inter-car transmission path and train
delivery means that controls delivery of the video information
received from the transceiver device in accordance with the
display schedule, and

the train delivery means includes

a storage unit that stores the video informatiomn,

a first transmission control unit that controls
transmission of the video information by the inter-car
transmission path,

a first delivery control unit that is connected to the

first transmission control unit, generates control commands
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the delivery control termnal device includes two second inter-car

transm ssion neans that are connected to the inter-car transm ssion path
and input or output video information of a format suited for transm ssion
by the inter-car transm ssion path, and in-car delivery neans that is
connected to the two second inter-car transm ssion neans, receives video

i nformation eliver secand inter- r transm ssi on, nea

del i vers andtanpﬁ?sggtﬁZ @1 aYncf%q%ft Vo 69018%05813 ¢ERt OB {%ej?%ts%%éjgt her
of the secong i nt r ar tra}frlrs& iSI on neans, f' deli,vers the video

i nformation 8%t YeS ofeTt O\Aﬁ‘néiarcontc]ﬁ% F ndedd Vel f ythearyd deo
includes a third transnlssron control unit that controls 45 transm ssion of
the video i nfBERETAEACHYS thEed Alekbe Stonademum § Atshtpaterntrdl commewidsor
that stores the noving image information of the delivered video
information, @aadfirst status nonitoring unit that nonitors the status of the
first buffer and generates buffer status information in accordance with the
status of the firsé begdemd a rseramicssliedn veron toooi r alnitni tthialat coanttrodlss

delivery of the noving inmage information stored in the first buffer to the
vi deo out put tdevenesshshdeiiths thwn teainsadidrer fdawide f rapsaessthe &qdeioo!

unit that controls transm ssion of the video information and the control

comands information received from the transceiver device in the storage
unit, and delivers the display schedule of the video
information to the first delivery control unit.

7. The on-train video information delivery control and
display system of any of claim 1 to c¢laim 5, characterized in
that

the delivery control terminal device includes

two second inter-car transmission means that are
connected to the inter-car transmission path and input or
output video information of a format suited for transmission
by the inter-car transmission path, and

in-car delivery means that is connected to the two second
inter-car transmission means, receives wvideo information
delivered via one of the second inter-car transmission means,
delivers and ocutputs the video information to an adjacent car
via the other of the second inter-car transmission means, and
delivers the video information to the inside of its own car,

the in-car delivery means includes

a third transmission contrel unit that controls
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to the video output device, and the first status nonitoring unit outputs the
buffer status information generated in accordance wth the status of the
first buffer to the delivery control central device, and the second
delivery control unit delivers the noving inmage information an appropriate
nunber of tinmes to the video output device inside its own car in accordance

wih the Stalisafintfeio igﬁp %§EPU§18 xlcfhf$en1o P ?I%IVIdegeFoCEFalm

i nformation delivery contr dISp ay sys any

4, characteri vi deo out put device includes a second buffer
in which the £ % ?ﬁﬁ?%ggé ?%ﬁ%?nation 46 of the received video information

is stored, a second ﬁ; %é ngglt0£h 8 uni t tqﬁy noni,tors the status of the
second buffer and deré bupdererhat f TR HGISHOVIRY inagechrBarmatiprah
the status of the second buffer, a still imauge storage unit in which the
still inmage Phfeheedebivered Halder el REREWRBER I nformation is stored, a
fifth transm ssion control unit that controls .transn153|on wth the
delivery control terfilasit deervs ndaitheingninht tthangwinddicos paehstatoses
in the second buffer the noving image information of the video information
recei ved fronef tiiee delrsteryu et raxid tgme st e sldvi £Rer anda st or Bsformabeost i |
i mage storage unit the still image information of the video

in accordance with the status of the first buffer,

a second delivery control unit that controls delivery
of the moving image information stored in the first buffer to
the video output device inside its own car, and

a fourth transmission control unit that controls
transmission of the video information and the control commands
to the video output device, and

the first status monitoring unit outputs the buffer
status information generated in accordance with the status of
the first buffer to the delivery control central device, and
the second delivery control unit delivers the moving image
information an appropriate number of times to the video output
device inside its own car in accordance with the status of the
video output device.

8. The on-train video information delivery contreol and
display system of any of claim 1 to claim 4, characterized in
that

the video output device includes

a second buffer in which the moving image information
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information, a video switching control unit that is connected to the fifth
transm ssion control unit, with the control commands received fromthe
delivery control term nal device being inputted to the video sw tching
control unit, and switches display by the display device in accordance with
the control commands, a vi deo signal gener ating unit that generates, in

accordance w %" on]'Erret%jh de& éodei% ) q:r ?.%ﬁ?nté&? nit, video signals

usi ng one or Obot o] € nmovi ng i mage R d in the second
buffer and the still _inm ormation stored the sti e storage
ini t and a video & SOPTORRAS LACR AR TG HE AT TS S BRaI A
generat ed by the vi deo signal generating unit, and the second status

noni tori ng uftt t86t Eﬁ?@nfiob%‘ﬁgeﬂe?‘il@e‘i'%pe%ﬁﬁ druf £¢Hi Hed twrevi o et et f er
status information generated in accordance with the status of the second
buffer. 9. TH® escorgianag addh ey Bhators o ither ysesomd dufaer, di spl ay
systemof claim5, characterized in that the video output device includes

pl ural video convelasisd'.rihjlniima@e]dsaohaget lnat tdeiln wel sch hehei ded Lilnfiowangd i on
received via the in-car transm ssion path to the plural video conversion
units in accdndared tdionh cafiddihes s dodfisrettviaie catitraierech tivrd hies st dlesny,

i nformation,

a fifth transmission control unit that controls
transmission with 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
fifth transmission control unit, with the control commands
received from the delivery control terminal device being
inputted to the video switching control unit, and switches
display by the display device in accordance with the control
commands,

a video signal generating unit that generates, in
accordance with control by the video switching control unit,
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 outputs the video signals
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t he video conversion units include a second buffer in which the noving imge
information of the received video information is stored, a second status
nmonitoring unit that nonitors the status of the second buffer and generates
buffer status infornation in accordance with the status of the second
buffer, a still inmge storage unit in which the still image information of
the recei ved vi deo,infor ion.is stored, a fifth.,transm,ssion control unit
t hat control§enFF§ﬁ§ﬁiggr%hewWPﬁePhglﬁaﬁ} JEHLEL NG R e G buffer the
novi ng i mage inforggtion of the video jnformatiqn received from_ the hub,

and stores in the $fFIFEGIRYELELHFIRILRELRRENIE PRIPRRRSO FRE Satetio of
the video information, 48 a video switching control unit that is connected
to the fiftEontEedni $srvdn@dnt A6Vigsi t thi t Puffercortadise ommdivddatiiadei ved
fromthe hub being inputted to the video swtching control unit, and

swi t ches di sgleagrayechéndicpbaganesivwith rtheastettdancé Wi sadvnd bntifsr .
commands, a video signal generating unit that generates, in accordance with
control by the video sThé dn-ig axiontvidecubhformutden &¢yiredsy uSomnigreonearmat
both of the noving inmage information stored in the second buffer and the

still inmage iifspnEgt s9Btemt ofedlbint Be Shialhdiergecst ahagdaynit, and a video
signal output unit that outputs the video signals generated by the video

signal generating WRktviABH output device includes

plural video conversion units and

a hub that delivers the video information received via
the in~car transmission path to the plural video conversion
units in accordance with address information attached to the
video information,

the video conversion units include

a second buffer in which the moving image information
of the received video information is stored,

a second status monitoring unit that monitors the status
of the second buffer and generates buffer 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
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,
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the second status nonitoring unit outputs to the delivery control term nal
device via the hub the buffer status infornmation generated in accordance
with the status of the second buffer. 10. The on-train video information
delivery control and display systemof any of claim1l to claimb5,
characterized in that the display device includes a video signal input uni t

that 1s connected tovrllai% %?L(EC ?h%?génEngsﬁ%fé'ﬂm 9%418%’3121?% cej i’ﬁat

video signals from™the i §€6 64 evi ce, an |nage pr

processes the vV, gﬁo Si nalss.rece|Vﬁ Ey g Vld ?E nal in un|t and a

di spl ay paneltt %?%§§ YPRe5CBR Phe UBdsi s LPR IgoﬁW%E Ssed

by the i mge proceSS| unit %BF.EW on-train video information delivery

control and Bnklef BERIREINT cRUkied i T dthe THaEO t el Brhbhay

devi ce |ncludes a V|deo signal input unit that is connected to the video

si gnal transFesieml gkt e el i HAL sy BY gheg sdisehay t hevicdedn

out put device, an inage processing unit that processes the video signals

recei ved by t¢E£QMdﬁnﬂ%i@ﬂﬁh thpuzonttal comiiapisy panel that di splays video

on the basis of the signals processed by the inage processing unit, and a

vi deo signal outputa upitlebhadigndpugenelretindeousignallmt generates, in
accordance with control by the video switching control unit,
video signals using one or both of the moving image information
stored in the second buffer and the still image information
stored in the still image storage unit, and

a video signal output unit that outputs the video signals
generated by the video signal generating unit, and

the second status monitoring unit outputs to the delivery
control terminal device wia the hub the buffer status
information generated in accordance with the status of the
second buffer.

10. The on-train video information delivery control and
display system of any of claim 1 to claim 5, characterized in
that 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 videc signal input unit, and

a display panel that displays video on the basis of the
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received by the image signal input unit to the sequentially connected
di spl ay devices. 50

signals processed by the image processing unit.

11. The on-train video information delivery control and
display system of claim 4, characterized in that 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 outputs the video signals
received by the image signal input unit to the sequentially

connected display devices.
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