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DESCRIPTION

ON-BOARD INFORMATION DISPLAY DEVICE, ON-BOARD INFORMATION
DISPLAY CONTROL DEVICE, ON-BOARD INFORMATION DISPLAY

CONTROL SYSTEM, AND

ON-BOARD INFORMATION DISPLAY CONTROL METHOD

Field

[0001] The present invention relates to an on-board

information display device, an on-board information
control device, an on-board information display con
system, and an on-board information display control

for providing on-board information to passengers on

Background

[0002] Trains conventionally provide service to
passengers by displaying, on a display device, on-b
information including operation information such as
destination, a stop, a current train location, and
information.

[0003] For the purpose of “displaying information b

dividing a screen and displaying different contents
different display units” in a train including a plu

of display devices, Patent Literature 1 discloses a
information distribution system that “includes a mo
object information server disposed in a mobile obje
the plurality of display devices each disposed at a
predetermined site in the mobile object. The mobil
information server includes a recording server that
distribution information to be displayed on the plu
of display devices and a first control unit that co
the recording server. Each of the plurality of dis
devices includes the display unit and a second cont
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2
that controls the display unit. The recording serv

stores control information used to display informat
the plurality of display units and a distribution
information table including display data. The dis
data is displayed on one screen or a plurality of s
on each of the display units on the basis of the

distribution information table”.

Citation List

Patent Literature

[0004] Patent Literature 1: Japanese Patent Applica
Laid-open No. 2008-160204

Summary

Technical Problem

[0005] Although the conventional technique describe
above can display different information on the diff
display devices, the plurality of display devices c
combined to form a single display screen for displa
poses a problem of failure to display information
effectively depending on information that is to be

[0006] The present invention has been made in view
the above, and an object of the invention is to obt
on-board information display device that can effect
display information by synchronizing a plurality of

units in accordance with information that is to be

Solution to Problem

[0007] To solve the above problem and achieve the o
the present invention provides an on-board informat
display device to control a plurality of display un

device comprising an on-board information display

controller including: a display-execution-processin
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determination unit to output a display-execution-pr

determination result indicating whether parts or al
display screens to be displayed on the plurality of
unis are to be synchronized, in accordance with on-
information to be displayed on the plurality of dis
units; and a display data generation unit to receiv
display-execution-processing determination result a
generate display data to allow the display screens
displayed on the plurality of display units in
synchronization or without synchronization in accor

with the display-execution-processing determination

Advantageous Effects of Invention

[0008] The present invention can effectively displa
information by synchronizing the plurality of displ

in accordance with information that is to be provid

Brief Description of Drawings

[0009] FIG. 1 is a diagram illustrating an example
the configuration of an on-board information displa
control system including an on-board information di
device according to a first embodiment.

FIG. 2 is a flowchart illustrating an example of t
operation of an on-board information display contro
the on-board information display device according t
first embodiment.

FIG. 3 is a diagram illustrating an example of a
typical configuration of hardware implementing the
information display controller of the on-board info
display device according to the first embodiment.

FIG. 4 is a diagram illustrating an example of a
display screen according to the first embodiment.

FIG. 5 is a diagram illustrating a specific exampl
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the display screen according to the first embodimen

FIG. 6 is a diagram illustrating a specific exampl
the display screen according to the first embodimen

FIG. 7 is a diagram illustrating an example of
transition of the display screen according to the f
embodiment.

FIG. 8 is a flowchart illustrating an example of t
operation of the on-board information display contr
the on-board information display device according t
second embodiment.

FIG. 9 is a diagram illustrating an example of the
display screen according to the second embodiment.

FIG. 10 is a diagram illustrating a specific examp
of the display screen according to the second embod

FIG. 11 is a diagram illustrating an example of th
configuration of an on-board information display co
system according to a third embodiment.

FIG. 12 is a diagram illustrating an example of th
configuration of an on-board information display co
system according to the third embodiment.

FIG. 13 is a diagram illustrating an example of th
configuration of an on-board information display co
system including an on-board information display co
device according to the third embodiment.

Description of Embodiments

[0010] An on-board information display device, an o
board information display control device, an on-boa
information display control system, and an on-board
information display control method according to emb

of the present invention will now be described in d

with reference to the drawings. Note that the pres
invention is not limited to the embodiments.
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[0011] First Embodiment.

FIG. 1 is a diagram illustrating an example of the
configuration of an on-board information display co
system 10 including an on-board information display
20 according to a first embodiment of the present i
The on-board information display control system 10
illustrated in FIG. 1 includes a vehicle informatio
management device 11, a relay device 12, and the on
information display device 20.

[0012] The vehicle information management device 11
acquires vehicle information on a train equipped wi
on-board information display control system 10. Fr
vehicle information, the vehicle information manage
device 11 generates on-board information that is
information to be displayed on the on-board informa
display device 20. The vehicle information managem
device 11 transmits the generated on-board informat
the relay device 12. The vehicle information, whic
information used in generating the on-board informa
includes “kilometrage”, or travelled distances in
kilometers and speed of the train equipped with the
board information display control system 10.

[0013] The relay device 12 receives the on-board
information transmitted from the vehicle informatio
management device 11, generates a monitor signal fr
received on-board information, and transmits the ge
monitor signal to the on-board information display

20. Note that the relay device 12 also transmits t
board information to another relay device.

[0014] The on-board information display device 20
includes an on-board information display controller
display units 22a and 22b. The on-board informatio
display controller 21 includes a monitor signal rec
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unit 210, a display execution processing determinat

211, a synchronization/non-synchronization determin
unit 212, a display content storage unit 213, a dis
data generation unit 214, and a display signal outp
215.

[0015] The monitor signal reception unit 210 receiv
the monitor signal from the relay device 12 and out
monitor signal to the display execution processing
determination unit 211.

[0016] On the basis of the monitor signal received
the monitor signal reception unit 210, the display
execution processing determination unit 211 determi
content of processing to be executed, from the on-b
information, requests the synchronization/non-
synchronization determination unit 212 to determine
to perform synchronous display or non-synchronous d
and outputs to the display data generation unit 214
display-execution-processing determination result.
[0017] In response to the request from the display
execution processing determination unit 211, the
synchronization/non-synchronization determination u
determines whether to perform the synchronous displ
the non-synchronous display, from the on-board info
and outputs control information on a timing at whic
switch the display.

[0018] The display content storage unit 213 stores
play list in which the contents to be displayed are
[0019] The display data generation unit 214 generat
display data on the basis of the result of determin

the display execution processing received from the
execution processing determination unit 211 and the
content stored in the display content storage unit
outputs the generated display data to the display s
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output unit 215.

[0020] The display signal output unit 215 generates
display signal on the basis of the display data rec
from the display data generation unit 214 and outpu
generated display signal to the display units 22a a
[0021] The display units 22a and 22b each perform o
board information display on the basis of the displ
signal received from the display signal output unit
Note that the display units 22a and 22b can be inst
for example, over a boarding door, over a window, o
gangway door, and at a position where an advertisem
hung.

[0022] FIG. 2 is a flowchart illustrating an exampl
the operation of the on-board information display
controller 21 of the on-board information display d
according to the first embodiment. Once the proces
started, the display execution processing determina
unit 211 receives the monitor signal that is genera

the on-board information transmitted from the vehic
information management device 11 (S11). The displa
execution processing determination unit 211 makes a
determination about the content of display-executio
processing, and outputs a display-execution-process
determination result to the display data generation
214,

[0023] Next, the display data generation unit 214
generates non-synchronous display data (S12). The
signal output unit 215 then generates display signa
using the non-synchronous display data. The displa
output unit 215 outputs the generated display signa
the display units 22a and 22b, whereby the display
22a and 22b perform non-synchronous display (S13).
term “non-synchronous display” as used herein means
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the display units 22a and 22b perform display witho

synchronizing with each other.

[0024] The display execution processing determinati

unit 211 thereafter determines whether or not
synchronization between the display units 22a and 2
necessary (S14). If the synchronization between th
display units 22a and 22b is unnecessary (No in S14
processing returns to S11 to receive the monitor si
check information from the vehicle information mana
device. That is, the processing from S11 to S14 is
repeated until the synchronization between the disp
units 22a and 22b becomes necessary. If the
synchronization between the display units 22a and 2
necessary (Yes in S14), the display data generation
214 generates full screen synchronous display data
and the display units 22a and 22b perform full scre
synchronous display by using display signals genera
the full screen synchronous display data (S16). Th
display execution processing determination unit 211
thereafter determines whether the full screen synch
display is ended (S17). The term “full screen sync
display” as used herein means that the display unit
and 22b jointly form a single display screen as a w
perform display.

[0025] In parallel with the processing from S15 to
the display execution processing determination unit
receives the monitor signal from the vehicle inform
management device 11 (S18) to check the information
that the display data generation unit 214 generates
nonsynchronous display data (S19). If the full scr
synchronous display is not ended (No in S17), the
processing returns to S16 and repeats the full scre
synchronous display. If the full screen synchronou
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9
display is ended (Yes in S17), the display units 22

22b perform the non-synchronous display by using th
synchronous display data generated in S19 (S20), th
processing returns to S14.

[0026] Note that information that requires the disp
units 22a and 22b to synchronize with each other fo
full screen synchronous display includes, for examp
wide-area route information, nearby route informati
appreciation-expressing information upon the depart
arrival of the train, station facilities informatio
opening-side information, and information giving ad
notice of the shaking of the train. Alternatively,
display units 22a and 22b may perform the full scre
synchronous display to display the advertisement.
wide-area route information is information that ind
route of the train from the current location thereo
subsequent stops including not only the next statio
least a stop after the next station. The nearby ro
information is information that indicates a route o
train from the current location thereof to the next
The appreciation-expressing information upon the de
and arrival of the train is information that expres
appreciation to passengers for boarding the train,
appreciation-expressing information being displayed
immediately after the train departs a starting stat
immediately before the train arrives at a terminal
The station facilities information indicates inform
regarding the facilities of the station such as the
location of a stairway, an elevator, or a ticket ga
next stop before the train arrivals at this next st
door- opening- side information is information that
indicates a side on which doors of the train will b

at the next stop. The information, which gives the
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notice of the shaking of the train, alerts passenge

there is a spot where the train is likely to shake

the current location of the train.

[0027] Note that the vehicle information such as th
kilometrage or speed of the train or ground informa
transmitted from a ground radio station as needed m
as a trigger to start displaying the information wh
should be displayed on the display units in synchro
[0028] Note that the non-synchronous display data i
is generated at regular intervals, and the generate
synchronous display data is used at the time of the
synchronous display in S20. That is, the processin
and S19 is performed in order to enable the non-syn
display immediately upon the completion of the full
synchronous display.

[0029] In the first embodiment described above, the
board information display controller 21 includes at
processor, a memory, a reception unit, and an outpu
where the operation of each unit can be implemented
software.

[0030] FIG. 3 is a diagram illustrating an example
typical configuration of hardware implementing the
information display controller 21 of the on-board
information display device according to the first
embodiment. The on-board information display contr
illustrated in FIG. 3 includes a processor 301, am
302, a reception unit 303, and an output unit 304.
processor 301 uses received data to perform calcula
control by software, and the memory 302 stores rece
data or software and data necessary for the process
to perform the calculation and control. The memory
also implements the display content storage unit 21
reception unit 303 corresponds to the monitor signa
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reception unit 210 and receives the monitor signal

transmitted from the relay device 12. The output u
corresponds to the display signal output unit 215 a
outputs the display signals to the display units 22
22b. Note that the processor 301, the memory 302,
reception unit 303, and the output unit 304 may be
in number.

[0031] FIG. 4 is a diagram illustrating an example
the display screen according to the first embodimen
illustrated in FIG. 4, a synchronous display screen
displayed on the display unit 22a, a synchronous di
screen B is displayed on the display unit 22b, and
synchronous display screen A and the synchronous di
screen B form a single screen.

[0032] FIG. 5 is a diagram illustrating a specific
example of the display screen according to the firs
embodiment. FIG. 5 illustrates a route map of the
area route information indicating that a train depa
from a starting station will stop at an express A's
without stopping at a local A station, a local B st
and a local C station, stop at an express B station
stopping at a local D station, and stop at an expre
station without stopping at a local E station, a lo
station, a local G station, and a local H station.
illustrated in FIG. 5, the single display unit can

only up to the express A station on the route map,
plurality of display units performing the synchrono
display can indicate the route map up to the expres
station.

[0033] FIG. 6 is a diagram illustrating a specific
example of the display screen according to the firs
embodiment. FIG. 6 indicates that an Earthquake Ea

Warning is received. As illustrated in FIG. 6, the

nit 304
nd

a and
the
plural

of
t. As
Ais
splay
the
splay

t

wide-
rting
tation
ation,
without
ssC
cal F
As
indicate
but the
us

sC



10

15

20

25

30

Docket No. PMAA-17304-US,EP,SG,IN Status: FINAL

12
plurality of display units performing the synchrono

display can notifies a passenger far from the displ
screen of important information having high urgency
[0034] FIG. 7 is a diagram illustrating an example
transition of the display screen according to the f
embodiment. FIG. 7 illustrates that the display sc
switches from a synchronous display screen to a non
synchronous display screen, and then switches to a
synchronous display screen. In FIG. 7, synchronous
screens Al and B1 start to be displayed at time t =
second. Att= 0 second, the synchronous display s
is displayed on the display unit 22a, and the synch
display screen B1 is displayed on the display unit

The synchronous display screen Al and the synchrono

display screen B1 form a single screen. Then at t
seconds, the display screen on the display unit 22a
switched from the synchronous display screen Al to
synchronous display screen A2, while the display sc
the display unit 22b is switched from the synchrono
display screen B1 to a non-synchronous display scr
Thereatfter, at t = 24 seconds, the display screen o
display unit 22a is switched from the non-synchrono
display screen A2 to a non-synchronous display scre
while the display screen on the display unit 22b is
switched at this timing, but switched from the non-
synchronous display screen B2 to a non-synchronous
screen B3 att = 27 seconds. The display screen on
display unit 22a is then switched from the non-sync
display screen A3 to a non-synchronous display scre
t = 36 seconds, while the display screen on the dis
unit 22b is switched from the non-synchronous displ
screen B3 to a non-synchronous display screen B4 at
seconds.
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[0035] As is clear from the foregoing, the display

screen on the display unit 22a is switched at 12-se
intervals while the display screen on the display u

is switched at 15-second intervals. In other words

of the non-synchronous display screens A2, A3, and
display data that lasts for 12 seconds, while each
non-synchronous display screens B2 and B3 is displa
that lasts for 15 seconds. The display data that |

15 seconds cannot be assigned to the non-synchronou
display screen B4 on the display unit 22b, because,
48 seconds, the display screen on the display unit
switched from the non-synchronous display screen B4
synchronous display screen B5 while the display scr
the display unit 22a is switched from the non-synch
display screen A4 to a synchronous display screen A
display data generation unit 214 thus generates dis
data by selecting from the play list in the display
storage unit 213, six-second display data that can
displayed as the non-synchronous display screen B4.
the first embodiment changes the display screen in
accordance with the timing at which to display the
synchronous display screen as described above, the
synchronous display can be performed without the ti
being off.

[0036] Although the first embodiment describes the
configuration including the two displays, the prese
invention is not limited to such a configuration bu
include three or more display units. That s, a pl

of display units may be included in the present inv
[0037] The configuration described in the first
embodiment is the on-board information display devi
controls the plurality of display unis 22a and 22b.
on-board information display device includes the on
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information display controller 21 including: the di

execution processing determination unit 211 that ou
the display-execution-processing determination resu
indicating whether all the display screens to be di
on the plurality of display units 22a and 22b are t
synchronized, in accordance with the on-board infor
to be displayed on the plurality of display units 2
22b; and the display data generation unit 214 that
the display-execution-processing determination resu
generates the display data to allow the display scr
be displayed on the plurality of display units 22a

in synchronization or without synchronization in ac
with the display-execution-processing determination
[0038] The on-board information display control met
described in the first embodiment is the on-board
information display control method that controls on
information display on the plurality of display uni
and 22b. The method includes: the step of generati
non-synchronous display data and displaying the non
synchronous display data on the plurality of displa
22a and 22b; the step of determining whether all th
display screens to be displayed on the plurality of
units 22a and 22b are to be synchronized; the step
generating the full screen synchronous display data
allows all the display screens to be synchronized a
displaying the full screen synchronous display data
plurality of display units 22a and 22b when all the
screens are to be synchronized; and the step of alll
all the display screens to be displayed on the plur
display units 22a and 22b without synchronization u
completion of displaying of the full screen synchro
display data. Note that all of these steps are per

by the on-board information display controller 21.
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[0039] Note that the plurality of two or more displ

units may be included in the first embodiment, wher
form of each display is not limited to an independe
display panel. A single display panel may be divid
the plurality of display units.

[0040] As described above, the first embodiment can

effectively display the information by synchronizin
plurality of displays, depending on the information
provided.

[0041] Second Embodiment.

While the first embodiment describes the mode of

entirely synchronizing the two display units when
performing the synchronous display, the present inv
is not limited to such a mode. The present embodim
describe a mode of synchronizing only parts of the
plurality of display units. Note that the configur

the on-board information display control system acc
to the present embodiment is similar to the configu
illustrated in FIG. 1 of the first embodiment.

[0042] FIG. 8 is a flowchart illustrating an exampl
the operation of the on-board information display
controller 21 of the on-board information display d
according to a second embodiment. With reference t
a description is made as to a mode in which only pa
the plurality of display units are synchronized to
“operation information” in the synchronized area.
“operation information” as used herein includes, bu
limited to, information regarding the occurrence of
accident causing injury or death on a train route.
[0043] Once the processing is started, the display
execution processing determination unit 211 receive
monitor signal that is generated from on-board info
transmitted from the vehicle information management
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11 (S31) and checks the information. That is, the

execution processing determination unit 211 makes a
determination about the content of display executio
processing on the basis of the monitor signal gener
from the on-board information transmitted by the ve
information management device 11 and outputs the di
execution-processing determination result to the di
data generation unit 214.

[0044] Next, the display data generation unit 214
generates non-synchronous display data (S32). The
signal output unit 215 then generates display signa
using the non-synchronous display data and outputs
display signals to the display units 22a and 22b, w
the displays 22a and 22b perform non-synchronous di
(S33).

[0045] Next, the display execution processing
determination unit 211 generates a display signal,
the non-synchronous display data, and determines wh
the operation information needs to be displayed on
display units 22a and 22b (S34). If the operation
information need not be displayed (No in S34), the
processing returns to S31 to receive the monitor si
check the information from the vehicle information
management device 11. That is, the processing from
S33 is repeated until it becomes necessary to displ
operation information. If the operation informatio

to be displayed (Yes in S34), the display data gene
unit 214 generates partial synchronous display data
display the operation information (S35), whereby th
display units 22a and 22b perform partial synchrono
display (S36). The display execution processing
determination unit 211 thereafter determines whethe
displaying of the operation information is ended (S
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The term “partial synchronous display” as used here

that the display units 22a and 22b have their parts
forming a single display screen to perform the disp
[0046] In parallel with the processing from S35 to
the display execution processing determination unit
receives the monitor signal from the vehicle inform
management device 11 (S38) and checks the informati
that the display data generation unit 214 generates
synchronous display data (S39). The display units
22b continue to perform the partial synchronous dis
(S36) if displaying of the operation information is
ended (No in S37). If displaying of the operation
information is ended (Yes in S37), the display unit
and 22b erase the partial synchronous display (S40)
the non-synchronous display data generated in S39,
the areas of the display units, which performed the
synchronous display, now perform the non-synchronou
display (S41), which in turn returns the processing
[0047] Note that the information that requires the
display units 22a and 22b to synchronize with each
for the partial screen synchronous display includes
only the operation information discussed with refer
FIG. 8, but also delay information, public relation
text, and news. The delay information includes inf
regarding a delay occurring on a train and a delay
occurring on a route of the train. The PR text inc
information regarding text that raises awareness fo
manners and public service activities that a train
operating company does.

[0048] Note that ground information transmitted fro
ground radio station as needed acts as a trigger to
displaying the information which should be displaye
display units in synchronization. The trigger, whi
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starts displaying the information on the display un

synchronization, is not limited to that ground info

but may be vehicle information such as the kilometr
speed of the train.

[0049] Note that the non-synchronous display data i
is generated at regular intervals, and the generate
synchronous display data is used in performing the
synchronous display in S40 in the areas that perfor
partial synchronous display.

[0050] FIG. 9 is a diagram illustrating an example
the display screen according to the second embodime
illustrated in FIG. 9, the synchronous display scre
displayed at the bottom of the display unit 22a, th
synchronous display screen B is displayed at the bo
the display unit 22b, and the synchronous display s
and the synchronous display screen B form a single
The display unit 22a displays a non-synchronous dis
screen A on the area thereof other than the synchro
display screen A. The display unit 22b displays a
synchronous display screen B on the area thereof ot
the synchronous display screen B.

[0051] FIG. 10 is a diagram illustrating a specific
example of the display screen according to the seco
embodiment. The synchronous display screen A and t
synchronous display screen B in FIG. 10 act togethe
single screen indicating that the operation of an X

is suspended due to an accident causing injury or d
while the non-synchronous display screen A indicate
the train is an express train bound for an A statio

the non-synchronous display screen B indicates that
next stop is a B station. While performing the non
synchronous display to thereby provide the informat
plural display units perform the synchronous displa
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parts thereof to thereby display the operation info

as illustrated in FIG. 10. Depending on the inform
that should be provided, as described above, the se
embodiment can set the layout of the display screen
degree of freedom higher than the layout of the dis
screen in the first embodiment.

[0052] The configuration described in the second
embodiment above is the on-board information displa
that controls the plurality of displays 22a and 22b
on-board information display device includes the on
information display controller 21 including: the di
execution processing determination unit 211 that ou
the display-execution-processing determination resu
indicating whether parts of the display screens to
displayed on the plurality of display units 22a and

to be synchronized, in accordance with the on-board
information to be displayed on the plurality of dis
units 22a and 22b; and the display data generation
that receives the display-execution-processing
determination result and generates the display data
allow the display screens to be displayed on the pl
of display unis 22a and 22b, in synchronization or
synchronization in accordance with the display-exec
processing determination result.

[0053] The on-board information display control met
described in the second embodiment is the on-board
information display control method that controls on
information display on the plurality of display uni

and 22b. The method includes: the step of generati
non-synchronous display data and displaying the non
synchronous display data on the plurality of displa
22a and 22b; the step of determining whether parts
display screens to be displayed on the plurality of
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units 22a and 22b are to be synchronized; the step

generating the synchronous display data that allows
parts of the display screens to be synchronized, an
displaying the synchronous display data on the plur
display units 22a and 22b when the parts of the dis
screens are to be synchronized; and the step of all
the parts of the display screens to be displayed on
plurality of display units 22a and 22b without
synchronization upon completion of displaying of th
synchronous display data.

[0054] Third Embodiment.

The first and second embodiments describe the
configuration in which the on-board information dis
device 20 includes the on-board information display
controller 21, but the present invention is not lim
such a configuration. The present embodiment will
a mode in which the configuration including the on-
information display controller 21 is different from
configuration in the first and second embodiments.
[0055] FIG. 11 is a diagram illustrating an example
the configuration of an on-board information displa
control system 10a according to a third embodiment
present invention. The on-board information displa
control system 10a illustrated in FIG. 11 includes
vehicle information management device 11, a relay d
12a including the on-board information display cont
21, and an on-board information display device 20a
including the display units 22a and 22b.

[0056] FIG. 12 is a diagram illustrating an example
the configuration of an on-board information displa
control system 10b according to the third embodimen
present invention. The on-board information displa
control system 10b illustrated in FIG. 12 includes
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vehicle information management device 11, a relay d

12b including the display execution processing
determination unit 211 and the synchronization/non-
synchronization determination unit 212, and an on-b
information display device 20b including the displa
content storage unit 213, the display data generati
214, the display signal output unit 215, and the di
units 22a and 22b.

[0057] That is, the configuration illustrated in Fl
is the on-board information display control system
controls on-board information display on the plural
display units 22a and 22b. The on-board informatio
display control system includes: the relay device 1
outputs a display-execution-processing determinatio
indicating whether parts or all of the display scre

be displayed on the plurality of display units 22a

are to be synchronized, in accordance with on-board
information to be displayed on the plurality of dis
units 22a and 22b; and the on-board information dis
device 20b that receives the display-execution-proc
determination result and generates display data to
the display screens to be displayed on the pluralit
display units 22a and 22b, in synchronization or wi
synchronization in accordance with the display-exec
processing determination result.

[0058] FIG. 13 is a diagram illustrating an example
the configuration of an on-board information displa
control system 10c including an on-board informatio
display control device 400 according to the third
embodiment of the present invention. The on-board
information display control system 10c illustrated

13 includes the vehicle information management devi
the relay device 12, the on-board information displ
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control device 400 including the on-board informati

display controller 21, and the on-board information
device 20a including the display units 22a and 22b.
is, the on-board information display control device
illustrated in FIG. 13 is the on-board information
control device that controls the plurality of displ

22a and 22b. The on-board information display cont
device includes: the display execution processing
determination unit 211 that outputs a display-execu
processing determination result indicating whether
all of the display screens to be displayed on the p

of display units 22a and 22b are to be synchronized
accordance with on-board information to be displaye
plurality of display units 22a and 22b; and the dis
data generation unit 214 that receives the display-
execution-processing determination result and gener
display data to allow the display screens to be dis
on the plurality of display units 22a and 22b, in
synchronization or without synchronization in accor
with the display-execution-processing determination
[0059] As described in the third embodiment, the
configuration including the on-board information di
controller is not limited to the on-board informati
display device.

[0060] In the configurations illustrated in the fir
third embodiments above, the plurality of display u
and 22b is arranged side by side and synchronized i
accordance with the display-execution-processing
determination result provided by the display execut
processing determination unit 211, whereby the plur
display units 22a and 22b form the single display s
thereon. The plurality of displays, which is synch

to form the single display screen, can thus display
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information effectively depending on the informatio

is to be provided.

[0061] The configuration illustrated in the
aforementioned embodiment merely illustrates an exa
the content of the preset invention, and can thus b
combined with another known technique or partially
and/or modified without departing from the scope of

present invention.

Reference Signs List

[0062] 10, 10a, 10b, 10c on-board information disp
control system; 11 vehicle information management
12, 12a, 12b relay device; 20, 20a, 20b on-board
information display device; 21 on-board informatio
display controller; 22a, 22b display units; 210 m
signal reception unit; 211 display execution proce
determination unit; 212 synchronization/non-
synchronization determination unit; 213 display co
storage unit; 214 display data generation unit; 21
display signal output unit; 301 processor; 302 me
303 reception unit; 304 output unit; 400 on-boar
information display control device.
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CLAIMS

1. Anon-board information display device to contro
plurality of display units, the device comprising a
board information display controller including:

a display-execution-processing determination unit
output a display-execution-processing determination
indicating whether parts or all of display screens
displayed on the plurality of display unis are to b
synchronized, in accordance with on-board informati
displayed on the plurality of display units; and

a display data generation unit to receive the disp
execution-processing determination result and gener
display data to allow the display screens to be dis
on the plurality of display units in synchronizatio
without synchronization in accordance with the disp

execution-processing determination result.

2. The on-board information display device accordin
claim 1, wherein the plurality of display units is
side by side, and

the plurality of display units is synchronized in
accordance with the display-execution-processing
determination result to thereby form a single displ

screen on the plurality of display units.

3. Anon-board information display control device t
control a plurality of display units, the device
comprising:

a display-execution-processing determination unit
output a display-execution-processing determination
indicating whether parts or all of display screens
displayed on the plurality of display units are to
synchronized, in accordance with on-board informati
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displayed on the plurality of display units; and
a display data generation unit to receive the disp
execution-processing determination result and gener
display data to allow the display screens to be dis
on the plurality of display units, in synchronizati
without synchronization in accordance with the disp

execution-processing determination result.

4. The on-board information display control device
according to claim 3, wherein the plurality of disp
units is arranged side by side, and

the plurality of display units is synchronized in
accordance with the display-execution-processing
determination result to thereby form a single displ
screen on the plurality of display units.

5. An on-board information display control system t
control on-board information display on a plurality
display units, the system comprising:

a relay device to output a display-execution-
processing determination result indicating whether
all of display screens to be displayed on the plura
display units are to be synchronized, in accordance
on-board information to be displayed on the plurali
display units; and

an on-board information display device to receive
display-execution-processing determination result a
generate display data to allow the display screens
displayed on the plurality of display units, in
synchronization or without synchronization in accor

with the display-execution-processing determination

6. The on-board information display control system

lay-
ate
played
on or
lay-

ay

of

parts or
lity of
with

ty of

the
nd

to be

dance

result.



10

15

20

25

Docket No. PMAA-17304-US,EP,SG,IN Status: FINAL

26
according to claim 5, wherein the plurality of disp

units is arranged side by side, and

the plurality of display units is synchronized in
accordance with the display-execution-processing
determination result to thereby form a single displ
screen on the plurality of display units.

7.  Anon-board information display control method f
controlling on-board information display on a plura
display units, the method comprising:

a step of generating non-synchronous display data
displaying the data on the plurality of display uni

a step of determining whether parts or all of disp
screens displayed on the plurality of display units
be synchronized;

a step of generating synchronous display data that
allows the parts or all of the display screens to b
synchronized and displaying the synchronous display
the plurality of display units when the parts or al
display screens are to be synchronized; and

a step of allowing the parts or all of the display
screens to be displayed on the plurality of display
without synchronization upon completion of displayi
the synchronous display data.
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