
1 DESCRIPTION TRAIN INFORMATION DISPLAY SYSTEM AND TRAIN INFORMATION
DISPLAY DEVICE 5 TECHNICAL FIELD [0001]The present invention relates to a
train information display system for displaying information on train
operation status and to a train information display device. 10 BACKGROUND
ART [0002]Railways are used by a large number of people as transportation
means, but an accident, disaster, and the like may cause delays in the
operations of trains. The 15 information on the operation status (operation
information) such as delays in the operations of trains must be notified
immediately to the passengers. Conventionally, display devices (display
mediums) such as LCDs (Liquid Crystal Displays) are placed on the upper
lintels of the doors of 20 train vehicles, and operation information, such
as delays in operations, is displayed on the display devices. [0003]For
example, in a train-mounted video information distribution display system
described in Patent Literature 1, commercial videos and the like are
repeatedly displayed 



25 in a predetermined sequence unless an interrupt signal is received. If
an interrupt signal is received, a determination is made as to whether or
not the priority of the type of the video information relating the
interrupt signal is higher than the priority of the type of the 30
currently displayed video information. If the priority of the type of the
video information for the new interrupt signal is higher than the priority
of the type of the currently displayed video information, the display of
the  2 currently displayed information is interrupted, and the information
for the new interrupt signal is displayed. [0004]Patent Literature 1:
Japanese Patent Application Laid-open No. 2002-127905 5 DISCLOSURE OF
INVENTION PROBLEM TO BE SOLVED BY THE INVENTION [0005]In the above
conventional technique, identical operation information is displayed on all
trains 10 irrespective of whether or not the information received by a
train has an influence on the passengers thereof. Therefore, unnecessary
operation information is displayed also on trains not directly related to
the operation information. This causes the problem in that the time for 15
displaying information, such as advertisement and guidance, other than the
operation information is reduced. [0006]The present invention has been made
in view of the above, and it is an object of the invention to obtain a
train information display system and a train information 20 display device
that can efficiently display train operation information according to the
degree of influence on the passengers of the train. 



MEANS FOR SOLVING PROBLEM 25[0007]To solve the above problem and achieve an
object, a train information display system according to the present
invention, includes: an operation information distribution system that
distributes operation information on a train operation status of each of
trains on a route; and a train 30 information display device that receives
the operation information from the operation information distribution
system and displays the operation information in a vehicle of an own train
on which the train information display  3 device is arranged, wherein the
operation information distribution system determines a degree of influence
due to the train operation status included in the operation information on
a passenger of a train to which the 5 operation information is to be
transmitted, adds a determination result of the degree of influence to the
operation information as influence information, and transmits the resultant
operation information to the train information display device, and the
train information 10 display device includes a receiving unit that
receives, from the operation information distribution system, the operation
information to which the influence information has been added, an operation
information storage unit that stores in advance, as normal-time display
information, at 15 least one of advertisement information and destination
guidance information that are to be displayed during normal operations and
are different from the operation information, an instruction output device
that, when the receiving unit receives the operation information, outputs a
display 20 instruction for displaying the operation information and the
normal-time display information in a display sequence corresponding to the
influence information, and a display unit that displays the operation
information and the normal-time display information in the display sequence
25 based on the display instruction from the instruction output device.
EFFECT OF THE INVENTION 



[0008]According to the present invention, the operation 30 information on a
train is displayed in a display sequence according to the degree of
influence of train operation status on passengers. Therefore,
advantageously, the operation information can be efficiently displayed  4
according to the degree of influence of the train operation status on the
passengers. BRIEF DESCRIPTION OF DRAWINGS 5[0009]FIG. 1 is a diagram
illustrating the schematic structure of a train information distribution
system according to a first embodiment.           FIG. 2 is a block diagram
illustrating the structure of the train information distribution system
according to 10 the first embodiment. FIG. 3 is a block diagram
illustrating the structure of an instruction output device according to the
first embodiment.              FIG. 4 is diagram illustrating one example
of the 15 displays displayed on content display units. FIG. 5 is a
flowchart showing the operation procedure in an instruction output device
according to the first embodiment.              FIG. 6 is a diagram showing
one example of the 20 structure of an influence information table. 



FIG. 7 is a diagram showing one example of the display sequence (on a
door-opening side) during normal operations.        FIG. 8 is a diagram
showing one example of the display sequence (on a closed-door side) during
normal operations. 25FIG. 9 is a diagram showing one example of the display
sequence (on the door-opening side) when the degree of influence on
passengers is significant.           FIG. 10 is a diagram showing one
example of the display sequence (on the closed-door side) when the degree
30 of influence on the passengers is significant.        FIG. 11 is a
diagram showing one example of the display sequence (on the door-opening
side) when the degree of influence on the passengers is large.  5
FIG. 12 is a diagram showing one example of the display sequence (on the
closed-door side) when the degree of influence on the passengers is large.
FIG. 13 is a diagram showing one example of the 5 display sequence (on the
door-opening side) when the degree of influence on the passengers is small.
FIG. 14 is a diagram showing one example of the display sequence (on the
closed-door side) when the degree of influence on the passengers is small.
10FIG. 15 is a diagram showing one example of the display (on a mountain
side) of an operation-suspended section.        FIG. 16 is a diagram
showing one example of the display (on a sea side) of the
operation-suspended section. 15FIG. 17 is a diagram showing one example of
the operation-suspended section information. 



FIG. 18 is a diagram showing an example of the display of operation
information.           FIG. 19 is a diagram showing an example of the
display 20 when a plurality of pieces of operation information are
simultaneously displayed. FIG. 20 is a block diagram illustrating the
structure of a train information distribution device in a second
embodiment. 25FIG. 21 is a flowchart showing the operation procedure in the
train information distribution device according to the second embodiment.
EXPLANATIONS OF LETTERS OR NUMERALS 30[0010]1 Train information
distribution device 3 Train information device 11, 21 Display sequence
reading circuit 12, 22 Display instruction circuit  6  13, 23 Interrupt
generation circuit  14, 24 Display sequence storage circuit 41 to 44
Instruction output device 51 to 54 Content display unit 561 Operation
information distribution center 62 Operation information distribution unit 



63 Advertisement information distribution unit 64 Transmission-reception
device 65 Content data server 1067 Communication line 68 Packet
transmission line 69 High-capacity data transmission line 71 Ground system
72 Central control system 1573 Information display system 75
Vehicle-mounted system 81 Display area 82 Guidance area A 83 Guidance area
B 2091A, 91B Sequence information 100 Train information distribution system
102 Influence information table 103-1 to 103-M Operation information 104
Operation information list 25201A, 201B, 202A, 202B, 203A, 203B Sequence 



information Ti to Tn Vehicles X1 to Xm Trains 30 BEST MODE(S) FOR CARRYING
OUT THE INVENTION [0011]Embodiments of a train information display system
and a train information display device according to the present invention
will next be described in detail with  7 reference to the drawings.
However, the invention is not limited to these embodiments. [0012]First
Embodiment FIG. 1 is a diagram illustrating the schematic 5 structure of a
train information distribution system according to the first embodiment of
the present invention. The train information distribution system (train
information display system) 100 is configured to include a plurality of
trains X1 to Xm (m is a natural number) and a 10 ground system (operation
information distribution system) 71. [0013]The ground system 71 includes a
device for distributing train operation information (the information on
operation status), advertisement information (the 15 information on
advertisement), guidance information (the information on various types of
guidance), and the like to 



the trains X1 to Xm. The ground system 71 communicates with each of the
trains X1 to Xm via, for example, radio communication. All the trains X1 to
Xm have the same 20 configuration, and the train X1 will be described as an
example. [0014]The train X1 includes one to a plurality of vehicles Ti to
Tn (n is a natural number). A transmission-reception device 64 for
transmitting/receiving information 25 to/from the ground system 71 and a
train information distribution device 1 for relaying information (such as
operation information) received by the transmission-reception device 64 to
each of the vehicles T1 to Tn are arranged on the front vehicle Ti of the
train Xi, these 30 units collectively serving as a central control system
72. An information display system 73 connected to the train information
distribution device 1 is provided in each of the vehicles Ti to Tn. Each
information display system 73  8 displays advertisement information,
guidance information, operation information distributed from the train
information distribution device 1, and the like. The central control system
72 and one or a plurality of the 5 information display systems 73 (in the
trains X1 to Xm) correspond to the train information display device recited
in claims. [0015]In the present embodiment, when an accident, for example,
occurs in a line, the train information 



10 distribution device 1 causes each of the information display systems 73
to display, on the basis of the degree of influence on the passengers of
the train Xl, operation information and the like in predetermined display
sequences based on the degree of influence. 15[0016]The detailed structure
of the train information distribution system 100 will next be described.
FIG. 2 is a block diagram illustrating the structure of the train
information distribution system according to the embodiment of the present
invention. In the structure shown in FIG. 2, 20 the vehicle Ti of the train
X1 is wireless-connected to the ground system 71. [0017]The train
information distribution system 100 in FIG. 2 includes the ground system
71, the central control system 72 on the train Xl, and the information
display 25 system 73 on the vehicle Ti. The ground system 71 is a
ground-based facility, and the central control system 72 and the
information display system 73 are vehicle-mounted facilities arranged on
the train Xi. [0018]The ground system 71 is configured to include an 30
operation information distribution center 61, operation information
distribution unit 62 and advertisement information distribution unit 63.
The operation information distribution center (operation information  9
distribution unit) 61 is connected to the operation information
distribution unit 62 via a (wire or wireless) communication line 67, and
various types of information are transmitted and received between the
operation information 5 distribution center 61 and the operation
information distribution unit 62. The operation information distribution
center 61 generates operation information (for example, information on the
route that has suspended 



operations) when, for example, an accident has occurred. 10 Then the
operation information distribution center 61 transmits the generated
operation information to the operation information distribution unit 62. A
single piece of operation information is transmitted from the operation
information distribution center 61 to the operation 15 information
distribution unit 62. [0019]The operation information distribution unit 62
analyzes the operation information from the operation information
distribution center 61 and determines, according to the analysis results,
the influence of the 20 operation status (for example, the information on
the suspended operations) in the operation information on the passengers of
each train to which the information is to be transmitted. Then the
operation information distribution unit 62 adds information (the results of
the determination 25 of the degree of influence, i.e., influence
information) suitable for each transmission destination train to the
operation information from the operation information distribution center 61
and transmits the resultant operation information to each of the trains.
The influence 30 information added to the operation information is, for
example, information indicating whether the operations have been suspended
for the own route or the other route(s), or the degree of influence (for
example, significant or  10 medium) of the operation status on passengers.
[0020]The operation information distribution unit 62 transmits and receives
information to and from the transmission-reception device 64 of the central
control 5 system 72 (on the front vehicle Ti of the train X1) via, 



for example, a packet transmission line 68. Operation information, for
example, is transmitted from the operation information distribution unit 62
to the transmission-reception device 64. 10[0021]The advertisement
information distribution unit 63 transmits-receives information to-from the
transmission-reception device 64 of the central control system 72 via, for
example, a high-capacity data transmission line 69. For example,
advertisement information and guidance 15 information (such as destination
guidance and transfer guidance) are transmitted from the advertisement
information distribution unit 63 to the transmission-reception device 64.
[0022]The central control system 72 includes the 20 transmission-reception
device 64, a content data server 65, and the train information distribution
device 1. The transmission-reception device 64, the content data server 65,
and the train information distribution device 1 are mutually connected via
wire communication. 25[0023]The transmission-reception device 64 receives
operation information, advertisement information, and guidance information
from the operation information distribution unit 62 and the advertisement
information distribution unit 63. The transmission-reception device 64 30
transmits the received advertisement information (video images) to the
content data server 65. The transmission-reception device 64 also transmits
the received advertisement information (still images) and guidance  11
information to instruction output devices 41 to 44 through the content data
server 65. The transmission-reception device 64 further transmits the
received operation information to the instruction output devices 41 to 44 



5 through the train information distribution device 1 and a train
information device 3. [0024]The train information distribution device 1 is
connected to the train information device 3 of the information display
system 73 and relays the operation 10 information transmitted from the
transmission-reception device 64 to the train information device 3. The
train information distribution device 1 is also connected to the content
data server 65 of the central control system 72. [0025]The content data
server 65 stores the 15 advertisement information from the
transmission-reception device 64 in advance. The content data server 65
creates display images to be displayed on the content display units
(display units) 51 to 54 using the advertisement information from the
transmission-reception device 64, the 20 display images being created for
each of the content display units 51 to 54. The content data server 65
inputs the information on the crated display images to the instruction
output devices 41 to 44 of the information display system 73. 25[0026]The
information display system 73 is arranged on each vehicle (such as the
vehicle T1) and displays the operation information, advertisement
information, and guidance information. Each information display system 73
includes the train information device 3, the instruction 30 output devices
41 to 44, and the content display units 51 to 54. [0027]The train
information device 3 is connected to each of the instruction output devices
41 to 44, and inputs  



12 the operation information transmitted through the train information
distribution device 1 to the instruction output devices 41 to 44. The
instruction output device 41 (for a destination) is connected to the
content display units 51 5(on a mountain side and for the destination), and
the instruction output device 42 (for advertisement) is connected to the
content display units 52 (on the mountain side and for advertisement). The
instruction output device 43 (for the destination) is connected to the
content 10 display units 53 (on a sea side and for the destination), and
the instruction output device 44 (for advertisement) is connected to the
content display unit 54 (on the sea side and for advertisement). The
instruction output devices 41 to 44 control the displays on the content
display units 51 15 to 54, respectively. The instruction output devices 41
to 44 determine, according to the influence information added to the
operation information, display sequences based on the influence information
and instruct the content display units 51 to 54 to display the operation
information in the 20 determined display sequences. [0028]Each of the
content display units 51 to 54 is configured to include display means such
as an LCD. The content display units 51 to 54 display the advertisement
information (video images) from the content data server 65 25 and also
display the advertisement information (still images), guidance information,
and operation information from the instruction output devices 41 to 44.
[0029]The content display units 51 is a display unit arranged near a door
on the mountain side of the vehicle Ti 30 and displays guidance information
such as the destination during normal operations (i.e., when it is not
necessary to display operation information). The content display units 52
is a display unit arranged near the door on the mountain  13 



side of the vehicle Ti and displays advertisement information during normal
operations. [0030]The content display unit 53 is a display unit arranged
near a door on the sea side of the vehicle Ti and 5 displays guidance
information such as the destination during normal operations. The content
display unit 54 is a display unit arranged near the door on the sea side of
the vehicle Ti and displays advertisement information during normal
operations. One of the mountain side and the sea 10 side is the right side
in the running direction of the train, and the other is the left side in
the running direction. [0031]The content display unit 51 is arranged, for
example, on the right of the content display unit 52, and 15 the content
display unit 53 is arranged, for example, on the right of the content
display unit 54. The display image for the content display unit Si and the
display image for the content display unit 52 are displayed side by side
near the door on the mountain side (in a display area 81 20 described
later). The display image for the content display unit 53 and the display
image for the content display unit 54 are displayed side by side near the
door on the sea side (in a display area 81). [0032]In the description in
FIG. 2, the information 25 display system 73 includes four instruction
output devices and four content display units. Alternatively, each
information display system 73 may be configured to include three or less or
five or more instruction output devices and three or less or five or more
content display units. 30 Each of the content display units Si to 54 may be
arranged at any position in the vehicle Ti. [0033]The detailed structure of
the instruction output devices 41 to 44 will next be described. The
instruction  14 



output devices 41 to 44 have the same structure, and therefore the
instruction output device 41 will be described as an example. FIG. 3 is a
block diagram illustrating the structure of the instruction output device.
5 The instruction output device 41 includes a display sequence reading
circuit 11, an interrupt generation circuit 13, a display instruction
circuit 12, and a display sequence storage circuit (display sequence
storage unit) 14. The display sequence reading circuit 11 is connected to
the 10 interrupt generation circuit 13 and the display instruction circuit
12, and the display instruction circuit 12 is connected to the display
sequence storage circuit 14.  [0034]The instruction output device 41
determines, according to the operation information transmitted from the 15
transmission-reception device 64, the sequence for displaying the operation
status indicated in the operation information. The display sequence reading
circuit 11 inputs the determination result to the interrupt generation
circuit 13. For example, if an accident has occurred in 20 the operation
route of the train Xl, the display sequence reading circuit 11 inputs, to
the interrupt generation circuit 13, an instruction indicating that the
operation information and the like are to be displayed in a display
sequence sl (described later) determined on the basis of 25 the influence
information (the influence on the own route : significant) transmitted from
the ground system 71. The display sequence reading circuit 11 transmits the
operation information from the transmission-reception device 64 to the
display instruction circuit 12. 30[0035]The interrupt generation circuit 13
is a circuit that, upon reception of the display sequence used for display
from the display sequence reading circuit 11, issues an interrupt
instruction to the display instruction 



15 circuit 12. The display sequence storage circuit 14 is a circuit for
storing the display sequence for normal-time display information
(advertisement information and guidance information) to be displayed during
normal operations and 5 the display sequence for operation information,
advertisement information, and guidance information that are to be
displayed when a trouble has occurred. The display sequence storage circuit
14 stores various display sequences for respective degrees of influence on
passengers 10 in advance. [0036]The display instruction circuit 12 is a
circuit that allows the display of the operation information, advertisement
information, and guidance information in predetermined order in one of the
display sequences stored 15 in the display sequence storage circuit 14.
During normal operations, the display instruction circuit 12 causes the
advertisement information and guidance information to be displayed in a
display sequence used for a display during normal operations which are
stored in the display sequence 20storage circuit 14. [0037]Upon reception
of an interrupt instruction from the interrupt generation circuit 13, the
display instruction circuit 12 causes the operation information,
advertisement information, and guidance information to be 25 displayed in a
display sequence (a display sequence based on the degree of influence on
passengers) stored in the display sequence storage circuit 14. [0038]Next,
a description will be given of the operation information propagating
throughout the train 



30 information distribution system 100. If an accident, for example, has
occurred in a train route, operation information is transmitted from the
operation information distribution center 61 to the trains X1 to Xm in the
train  16 information distribution system 100. The operation information
transmitted from the operation information distribution center 61 is
transmitted to the operation information distribution unit 62 through the
communication 5line 67. [0039]The operation information distribution unit
62 transmits the operation information to vehicle-mounted systems 75
through the packet transmission line 68. The central control system 72 and
the information display 10 system 73 shown in FIG. 2 correspond to such a
vehicle-mounted system 75. [0040]The transmission-reception device 64 of
the vehicle-mounted system 75 (the central control system 72) receives the
operation information from the ground system 15 71 (the operation
information distribution unit 62). The transmission-reception device 64
transmits the received operation information to the instruction output
devices 41 to 44 through the train information distribution device 1 and
the train information device 3. The instruction output 20 devices 41 to 44
determine display sequences according to the operation information and the
influence information transmitted from the ground system 71 and instruct
the content display units 51 to 54 to display the operation information.
25[0041]The advertisement information and guidance information are
transmitted from the operation information distribution center 61 through
the operation information distribution unit 62 to the
transmission-reception device 64. The advertisement information (video
images) is stored 



30 in the content data server 65 and then transmitted to each of the
content display units 51 to 54 from the content data server 65. Then the
instruction output devices 41 to 44 instruct the content display units 51
to 54 to display the  17 advertisement information (video images) from the
content data server 65. [0042]The guidance information and advertisement
information (still images) are transmitted from the 5
transmission-reception device 64 to the instruction output devices 41 to 44
and stored in the instruction output devices 41 to 44. The instruction
output devices 41 to 44 instruct the content display units 51 to 54 to
display the guidance information and advertisement information (still 10
images) from the transmission-reception device 64, respectively. [0043]FIG.
4 is a diagram illustrating examples of display screens displayed on
content display units. The display image on the content display unit
(advertisement 15 indicator) 52 and the display image on the content
display unit (destination guidance indicator) 51 are displayed in a display
area 81. During normal operations, advertisement information is displayed
on the left-side display of the display area 81, and guidance information
is displayed on 20 the right-side display. Alternatively, during normal
operations, the advertisement information may be displayed on the
right-side display of the display area 81, and the guidance information may
be displayed on the left-side display. When operation information is
transmitted from 25 the operation information distribution center 61 (when
an accident, for example, has occurred), the information on an
operation-suspended section is displayed on the screen for the
advertisement information (the screen of the content display unit 53) (for
example, over the entire screen). In 30 addition, the operation information
is displayed in a guidance area B 83 in the screen for the guidance
information (the screen of the content display unit 51). Even when the
operation information has been transmitted  



18  from the operation information distribution center 61, the guidance
information (text characters such as kanji, roman, and hiragana letters) is
displayed on a guidance area A 82 in the screen for the guidance
information in the display 5area 81. [0044]For example, in the information
on the operation- suspended section displayed on the screen of the content
display unit 53 and in the operation information displayed on the guidance
area B 83, an accident, for example, that 10 has occurred in the own route
is displayed as the operation information on the own route, and an
accident, for example, that has occurred in a route which is not shared by
the own route (the route on which the own train does not run) is displayed
as the operation information on the other 15route (s) [0045]The information
on the operation-suspended section and the operation information are
received in an area in which the train X1 can wireless-communicate with the
operation information distribution unit 62. In this 20 case, the train X1
receives, as the operation information from the operation information
distribution unit 62, the information on the degree of influence of the
operation status on the passengers (the information indicating whether the
operations of the own route or the other 25 route(s) are suspended and the
information (section code) indicating the operation-suspended section) and
the like. [0046]In the above exemplary description, the accident that has
occurred in the own route is displayed as the operation information on the
own route, and the accident 30 that has occurred in the other route(s)
which is not shared by the own route is displayed as the operation
information on the other route(s). Alternatively, both the accident that
has occurred in the own route and the accident that 



19 has occurred in the other route(s) may be displayed as the operation
information on the own route. [0047]The operation procedure in the
instruction output     devices 41 to 44 will next be described. FIG. 5 is a
5 flowchart showing the operation procedure in the instruction output
devices. During normal operations, the display instruction circuits 12 of
the instruction output devices 41 to 44 extract display sequences for
normal operations from the display sequence storage circuits 14 10 and
transmit display instructions (display instructions for displaying
advertisement information and guidance information) based on the extracted
display sequences to the content display units 51 to 54. The instruction
output devices 41 to 44 receive advertisement information from the 15
content data server 65 and instruct the content display units 52 to 54 to
display the advertisement information and guidance information in
predetermined sequences (display sequences for normal operations). The
content display units 51 and 53 display guidance (such as destination 20
guidance) corresponding to the guidance information, and the content
display units 52 and 54 display advertisement corresponding to the
advertisement information (step S110). [0048]Then the display sequence
reading circuit 11 of the instruction output device 41 monitors whether or
not 25 any operation information has been received from the operation
information distribution center 61. If the display sequence reading circuit
11 has received no operation information (step S120: No), a determination
result indicating no influence on the passengers is 30 inputted to the
display instruction circuit 12. Therefore, the display instruction circuits
12 continue the processing for transmitting, to the content display units
51 to 54, the instructions for displaying the advertisement  20 



information and guidance information in the display sequences for normal
operations, which have been extracted from the display sequence storage
circuit 14. The train information devices 3 transmit the display
instructions to 5 the instruction output devices 41 to 44, and the
instruction output devices 41 to 44 instruct the content display units 51
to 54 to display the advertisement information and guidance information in
the display sequences based on the display instructions, respectively
10(step S110). [0049]If each display sequence reading circuit 11 receives
operation information (step S120: yes), the display sequence reading
circuit 11 determines which display sequence should be used for displaying
the 15 operation status indicated in the received operation  information.
The operation information received by the display sequence reading circuit
11 is information indicating that, for example, "the operations of the AA
route have been suspended between Al station and A3 20station." [0050]The
display sequence reading circuits 11 in each train determine the degree of
influence on the passengers on the basis of, for example, the determination
as to whether the route in which, an accident or trouble due to 25 weather
has occurred is the own route (the route on which the own train runs) or
another route (a route on which the own train does not run), of the
suspension time of the operations (expected suspension time), or of the
operation delay time of the train (step S130). In this process, with 30
respect to an accident that has occurred in the other route(S) which is
shared by the own route, the display sequence reading circuits 11 in each
train may determine that it causes suspension of the operations of the own



21 route or suspension of the operations of the other route(s). [0051]Each
display sequence reading circuit 11 in the present embodiment determines
the degree of influence of the operation status on the passengers using,
for example, 5 an influence information table 102 shown in FIG. 6. FIG. 6
is a diagram showing an example of the structure of the influence
information table. In the influence information table 102 in FIG. 6, the
degree of influence of the operation status on the passengers is
represented by four 10 levels. Alternatively, the degree of influence of
the operation status on the passengers may be represented by three or less
levels or five or more levels. [0052]The influence information table 102 is
an information table in which the items, "display sequence," 15 "degree of
influence," "own route /other route(s)," and "display time," are associated
with each other. The "degree of influence" is the degree of influence of
the operation status on the passengers, and the types of the "degree of
influence" include "significant," "large," 20 "small," and "none." The "own
route /other route(s)" indicates that the route in which, for example, an
accident or trouble due to weather has occurred is the own route or other
route(s). [0053]The "display sequence" is information indicating 25 the
display sequence for the operation information according to the "degree of
influence". When the "degree of influence" is "significant," the "display
sequence" is "s1". When the "degree of influence" is "large," the "display
sequence" is "s2". When the "degree of influence" 30 is "small", the
"display sequence" is "s3". When the "degree of influence" is "none", the
"display sequence" is "s4". The "display time" is the information
indicating the time for which the operation information is displayed.  



22 When the "display time" is "long", the operation information is
displayed for a long time. When the "display time" is "short", the
operation information is displayed for a time shorter than the time when
the 5 "display time" is "long". When the "display time" is "medium", the
operation information is displayed for a time shorter than the time when
the "display time" is "long" and longer than the time when the "display
time" is "short". [0054]When, for example, the route on which the 10
accident or trouble due to weather has occurred is the "own route" and the
operation suspension time or the operation delay time of the train is equal
to or longer than a predetermined time (for example, 10 minutes), the
operation information distribution unit 62 determines that the degree 15 of
influence on the passengers is "significant". [0055]When, for example, the
route on which the accident or trouble due to weather has occurred is
"other route(s)" and the operation suspension time or the operation delay
time of the train is equal to or longer 20 than the predetermined time (for
example, 10 minutes), the operation information distribution unit 62
determines that the degree of influence on the passengers is "large".
[0056]When, for example, the operation suspension time or the operation
delay time of the train is less than the 25 predetermined time (for
example, 10 minutes), the operation information distribution unit 62
determines that the degree of influence on the passengers is "small". Each
display sequence reading circuit 11 determines that the influence on the
passengers is "none" when no operation information 30 has been received.
[0057]The operation information distribution unit 62 



determines the influence on the passengers of a transmission destination
train and transmits the  23 determination result as influence information
to the train. When the degree of influence is "significant," "large," or
"small," the display sequence reading circuit 11 of the instruction output
device 41 determines a display sequence 5 on the basis of the influence
information from the ground system 71 and inputs the determination result
to the interrupt generation circuit 13. In the present embodiment, upon
reception of, for example, operation information, each display sequence
reading circuit 11 inputs the information 10 indicating the influence on
passengers to the corresponding interrupt generation circuit 13. The
interrupt generation circuit 13 inputs an interrupt instruction to the
display instruction circuit 12. When there is an influence on the
passengers, the display sequence reading circuit 11 inputs 15 the result of
the determination of the degree of influence ("significant," "large," or
"small") to the display instruction circuit 12. [0058]The display
instruction circuits 12 extract display sequences according to the results
from the display 20 sequence storage circuits 14 and transmit display
instructions to the content display units 51 to 54 so that the operation
information, advertisement information, and guidance information are
displayed in the extracted display sequences. More specifically, the
instruction output 25 devices 41 to 44 have stored the display sequences sl
to s4 corresponding to the display instructions from the train information
device 3 and issue instructions for displaying the operation information
and the like in one of the display sequences sl to s4 to the content
display units 51 30 to 54 (step S140). In this manner, the content display
units 51 to 54 display the operation information, advertisement
information, and guidance information in the display sequence based on the
result of the determination  24 of the degree of influence. [0059]During
normal operations, the display instruction 



circuits 12 transmit display instructions to the content display units 51
to 54 so that the advertisement 5 information and guidance information are
displayed in the display sequence "s4" used for the display for normal
operations and stored in the display sequence storage circuits 14.
[0060]FIGS. 7 and 8 are diagrams showing examples of 10 the display
sequence during normal operations. FIG. 7 shows the display sequence "s4"
(sequence information 91A) for the information (passenger guidance
information) to be displayed in a display area 81 on a side on which doors
are opened (a door-opening side). FIG. 8 shows the display 15 sequence "s4"
(sequence information 91B) for the information to be displayed on a display
area 81 on a side on which doors remain closed (a closed-door side).
[0061]In each of the sequence information 91A and the sequence information
91B, information to be displayed while 20 the train stops at a station,
information to be displayed after the train starts running and until notice
of the next station is displayed, information to be displayed when the
train reaches a position a predetermined distance from the stop, and the
like are set as passenger guidance displays. 25[0062]A message such as "We
are at AA station", "the next is BB", or "we will soon arrive at BB" is
displayed in a guidance area A according to the running status of the
train. A plurality of guidance (guidance content) are sequentially
displayed on a guidance area B. 30[0063]For example, as shown in the
sequence information 91A, while the train stops at a station, a message
such as "We are at AA station" is displayed on the guidance area A on the
door-opening side, and guidance content Al is  25 displayed on the guidance
area B on the door-opening side. As shown in the sequence information 91B,
while the train stops at the station, a message such as "We are at AA
station" is displayed on the guidance area A on the closed- 



5 door side, and guidance content Al is displayed on the guidance area B on
the door-opening side. When the train is running, guidance content Bl to
guidance content B7 are displayed on the guidance areas B on the
door-opening side and on the closed-door side. After all the guidance 10
content Bl to guidance content B7 have been displayed on the guidance areas
B during running of the train, these guidance content El to guidance
content B7 are repeatedly displayed on the guidance areas B. In this
example, the number of guidance contents is seven (B1 to B7). 15
Alternatively, the number of guidance contents may be 6 or less or 8 or
more. [0064]When the "degree of influence" is "significant," the display
instruction circuits 12 transmit display instructions to the content
display units 51 to 54 so that 20 the operation information, advertisement
information, and guidance information are displayed in the display sequence
"sl." Therefore, in the advertisement indicators (the content display units
52 and 54), the advertisement displayed during normal operations is
interrupted, and a 25 route map for an operation-suspended section is
displayed  (over the entire screens). In the destination guidance
indicators (the content display units 51 and 53), the operation information
and guidance information are displayed in the display sequence "s1".
30[0065]The interrupt timing at which the route map for the
operation-suspended section is displayed on the advertisement indicators
(the display instruction) based on the display instructions from the
display instruction  26 circuits 12 (or the train information device 3), is
the same as the time at which the instructions for displaying the operation
information on the destination guidance units are issued (the timing at
which the guidance information 5 currently displayed is erased). Therefore,
the display of the route map for the operation-suspended section on the
advertisement indicators is synchronized with the display of the operation
information on the destination guidance indicators. 10[0066]FIGS. 9 and 10
are diagrams showing examples of 



the display sequence when the degree of influence on the passengers is
significant. FIG. 9 shows the display sequence "sl" (sequence information
201A) for the information (operation information, advertisement 15
information, and guidance information) to be displayed on the display area
81 on the door-opening side. FIG. 10 shows the display sequence "sl"
(sequence information 2015) for the information to be displayed on the
display area 81 on the closed-door side. 20[0067]In each of the sequence
information 201A and the sequence information 201B, information to be
displayed while the train stops at a station, information to be displayed
after the train starts running and until notice of the next station is
displayed, information to be 25 displayed when the train reaches a position
the predetermined distance from the stop, and the like are set. [0068]A
message such as "We are at AA station," "the next is BB," or "we will soon
arrive at BB" is displayed in the guidance area A according to the running
status of the 30 train. The operation information and a plurality of
guidance such as route guidance are sequentially displayed on the guidance
area B according to the running status of the train. The information on the
operation-suspended  27 route (an operation-suspended route map) is
continuously displayed on the advertisement indicators (the content display
units 52 and 54). [0069]For example, as shown in the sequence information 5
201A, while the train stops at a station, a message such as "We are at AA
station" is displayed on the guidance area A on the door-opening side, and
the operation information is displayed on the guidance area B on the
door-opening side.  [0070] After the train starts running and until notice
10 of the next station is displayed, the operation information, guidance
content Bl, and guidance content B2 are repeatedly and sequentially
displayed on the guidance area B on the door-opening side. In the above
example, two guidance contents including the guidance content B1 and the
guidance 15 content B2 are displayed. Alternatively, only one guidance
content or three or more guidance contents may be displayed. During the
above period, the operation information is continuously displayed on the
guidance area B on the door-opening side. After the train reaches a
position a 



20 predetermined distance (Z1) from the stop, the operation information is
continuously displayed on the guidance area B on the door-opening side
until the guidance for the side on which doors will open is displayed. When
the train reaches a position a predetermined distance (Z2) (Zl > 22) 25
from the stop, guidance content 02 is displayed on the guidance area B on
the door-opening side. After the train reaches a position the predetermined
distance (11) from the stop, the operation information is continuously
displayed on the guidance area B on the door-opening side. 30[0071]As shown
in the sequence information 201B, while the train stops at a station, a
message such as "We are at AA station" is displayed on the guidance area A
on the closed-door side, and the operation information is 28 displayed on
the guidance area B on the closed-door side. After the train starts running
and until notice of the next station is displayed, the operation
information, the guidance content Bl, and the guidance content B2 are 5
repeatedly and sequentially displayed on the guidance area  on the
closed-door side. In the above example, two guidance content including the
guidance content El and the guidance content B2 are displayed.
Alternatively, only one guidance content or three or more guidance contents
may be 10 displayed. During the above period, the operation information is
continuously displayed on the guidance area  on the closed-door side. After
the train reaches the position the predetermined distance (Z1) from the
stop, the operation information is continuously displayed on the 15
guidance area B on the closed-door side until the guidance for the side on
which doors remain closed is displayed. When the train reaches the position
the predetermined distance (Z2) (Zl > Z2) from the stop, the guidance
content C2 is displayed on the guidance area B on the closed-door 20 side.
After the train reaches the position the predetermined distance (Z1) from
the stop, the operation information is continuously displayed on the
guidance area  on the closed-door side. [0072]If the train departs while
the operation 25 information for stoppage time is being displayed, the
operation information is displayed from the beginning on the guidance area
B on the door-opening side when the train reaches the position the
predetermined distance (Z1) from the stop or when the train arrives at the
next station and 



30 doors are opened. [0073]When the "degree of influence" is "large," the
display instruction circuits 12 transmit display instructions to the
content display units 51 to 54 so that  29 the operation information,
advertisement information, and guidance information are displayed in the
display sequence "s2." FIGS. 11 and 12 are diagrams showing examples of the
display sequence when the degree of influence on passengers 5 is large.
FIG. 11 shows the display sequence "s2" (sequence information 202A) for the
information (operation information, advertisement information, and guidance
information) to be displayed on the display area 81 on the door-opening
side. FIG. 12 shows the display sequence "s2" 10(sequence information 202B)
for the information to be displayed on the display area 81 on the
closed-door side. [0074]In each of the sequence information 202A and the
sequence information 2022, information to be displayed while the train
stops at a station, information to be 15 displayed after the train starts
running and until notice of the next station is displayed, information to
be displayed when the train reaches a position a predetermined distance
from the stop, and the like are set. [0075]A message such as "We are at AA
station," "the 20 next is BB," or "we will soon arrive at BB" is displayed
in the guidance area A according to the running status of the train. A
plurality of types of guidance such as route guidance are sequentially
displayed on the guidance area B. An operation-suspended route map and
advertisement are 25 displayed on the advertisement indicators (the content
display units 52 and 54) according to the running conditions of the train. 



[0076]For example, as shown in the sequence information 202A, while the
train stops at a station, a message such as 30 "We are at AA station" is
displayed on the guidance area A on the door-opening side, and the
operation information is displayed on the guidance area B on the
door-opening side. In this case, the operation-suspended route map is  30
displayed on the advertisement indicators. [0077]After the train starts
running and until notice of the next station is displayed, guidance content
Bl to guidance content B3, the operation information, and 5 guidance
content B4 to guidance content B7 are repeatedly and sequentially displayed
on the guidance area B on the door-opening side. In this example, three
guidance contents including the guidance content B1 to B3 are displayed.
Alternatively, two or less guidance contents or 10 four or more guidance
contents may be displayed. In addition, four guidance contents including
the guidance content B4 to B7 are displayed. Alternatively, three or less
guidance contents or five or more guidance contents may be displayed.
15[0078]Each time the train departs from a station and starts running, the
operation information is displayed from the beginning on the guidance area
B on the door-opening side. When the operation information is displayed on
the guidance area B, the operation-suspended route map is 20 displayed on
the advertisement indicators. [0079]After the train reaches a position a
predetermined distance (Z1) from a stop, guidance content Cl is displayed
on the guidance area B on the door-opening side until the guidance for the
side on which doors will 25 open is displayed. When the train reaches a
position a predetermined distance (Z2) (Z1 > 12) from the stop, guidance
content C2 is displayed on the guidance area B on the door-opening side. 



[0080]As shown in the sequence information 202B, while 30 the train stops
at the station, a message such as "We are at AA station" is displayed on
the guidance area A on the closed-door side, and the operation information
is displayed on the guidance area B on the closed-door side.  31 In this
case, the operation-suspended route map is displayed on the advertisement
indicators. [0081]After the train starts running and until notice of the
next station is displayed, information is displayed 5 on the guidance area
B and the advertisement indicators on the closed-door side in the same
sequence as the display sequence in the sequence information 202A.
[0082]After the train reaches a position a predetermined distance from the
stop, information is 10 displayed on the guidance area B and the
advertisement indicators on the closed-door side in the same sequence as
the display sequence in the sequence information 202A. If the train departs
while the operation information for stoppage time is being displayed, the
operation information 15 is displayed from the beginning on the guidance
area B on the door-opening side when the train arrives at the next station
and doors are opened. [0083]As shown in FIGS. 9 to 12, the preset time for
displaying the operation information and the operation- 20 suspended route
is longer in the sequence information 201A and the sequence information
201B that are used when the degree of influence on passengers is
"significant" than in the sequence information 202A and the sequence
information 2025 that are used when the degree of influence on 25
passengers is "large." Therefore, when the degree of influence on
passengers is "significant," the operation information and the
operation-suspended route can be displayed on the door-opening side and the
closed-door side 



for a longer time than when the degree of influence on 30 passengers is
"large". [0084]When the "degree of influence" is "small," the display
instruction circuits 12 instruct the operation information, advertisement
information, and guidance  32 information to be displayed in the display
sequence "s3". FIGS. 13 and 14 are diagrams showing examples of the display
sequence when the degree of influence on passengers is small. FIG. 13 shows
the display sequence "s3" 5(sequence information 203A) for the information
(operation information, advertisement information, and guidance
information) to be displayed on the display area 81 on the door-opening
side. FIG. 14 shows the display sequence "s3" (sequence information 203B)
for the information to be 10 displayed on the display area 81 on the
closed-door side. [0085]In each of the sequence information 203A and the
sequence information 203B, information to be displayed while the train
stops at a station, information to be displayed after the train starts
running and until notice 15 of the next station is displayed, information
to be displayed when the train reaches a position a predetermined distance
from the stop, and the like are set. [0086]A message such as "We are at AA
station", "the next is BB", or "we will soon arrive at BB" is displayed in
20 the guidance area A according to the running status of the train. The
operation information and a plurality of types of guidance such as route
guidance are sequentially displayed on the guidance area B according to the
running status of the train. In this case, advertisement is 25 continuously
displayed on the advertisement indicators (the content display units 52 and
54). 



[0087]Information according to the sequence information 203A is displayed
on the guidance area B on the door-opening side in the same sequence as the
display sequence 30 in the sequence information 202A. In the present
embodiment, the sequence information 202A and the sequence information 203A
are set so that the time for displaying the operation information is longer
in the information  33 display according to the sequence information 202A
than in the information display according to the sequence information 203A.
In this manner, when the degree of influence on passengers is "large", the
operation 5 information can be displayed on the door-opening side for a
longer time than when the degree of influence on passengers is "small".
[0088]On the guidance area B on the closed-door side, information according
to the sequence information 203B is 10 displayed in the same sequence as
the display sequence in the sequence information 2023. In the present
embodiment, the sequence information 2023 and the sequence information 2033
are set so that the time for displaying the operation information is longer
in the information display according 15 to the sequence information 2023
than in the information display according to the sequence information 2033.
In this manner, when the degree of influence on passengers is "large," the
operation information can be displayed on the closed-door side for a longer
time than when the degree of 20 influence on passengers is "small."
[0089]Next, examples of the display of an operation- suspended route
(operation-suspended section) will be described. FIGS. 15 and 16 are
diagrams showing examples of the display of the operation-suspended
section. FIG. 15 25 is an example of the operation suspended section
displayed on an advertisement indicator (content display unit 52) arranged
near doors on a mountain side, and FIG. 16 is an example of the operation
suspended section displayed on an advertisement indicator (content display
unit 54) arranged 



30 near doors on a sea side. [0090]On each of the advertisement indicators,
the  route on which the train runs, a route to which the passengers of the
train can change, a route to which the  34 passengers of the train cannot
change, and the like are displayed. For example, all the routes currently
owned by the railway company are displayed on the advertisement indicators.
Main stations of the routes are also displayed 5 together with the routes.
The routes and the main stations are displayed on the advertisement
indicators so that the directions (the arrangement directions) toward the
first stations and the last stations on the route maps in FIGS. 15 and 16
correspond to the actual directions toward the 10 stations when the
advertisement indicators are viewed from the front. The section in which
operations have been suspended is indicated by, for example, crosses. In
FIGS. 15 and 16, a section from station B2 to station A4 on route BB is an
operation-suspended section. 15[0091]Next, a description will be given of
an operation-suspended section code that is received by the train X1 from
the operation information distribution unit 62 together with operation
information. The display instruction circuits 12 extract an
operation-suspended 20 section corresponding to an operation-suspended
section code and instruct the advertisement indicators to display the
extracted operation suspended section using, for example, crosses. In this
case, each display instruction circuit 12 extracts an operation-suspended
section 25 corresponding to the received operation-suspended section code
from operation-suspended section information described later (information
indicating the correspondence between the operation-suspended section code
and the operation-suspended section). 30[0092]PIG. 17 is a diagram showing
an example of the 



operation-suspended section information. The operation-suspended section
information is an information table in which the items "operation suspended
section code", "route",  35 "operation suspended section", and "displayed
route name" are associated with each other. For example, the
"operation-suspended section code" when the "route" is "AA" and the
"operation-suspended section" is "Al to A3 (from 5 station Al to station
A3)" is "001". When an operation suspended section is displayed on the
advertisement indicators, a route name indicated in the "displayed route
name" is displayed. In the description for FIG. 17, the operation-suspended
section information includes four 10 information items (elements).
Alternatively, the operation-suspended section information may include
three or less information items or five or more information items.
[0093]Next, a description will be given of an example of the operation
information displayed on a guidance area 15 383. FIG. 18 is a diagram
illustrating an exemplary display of operation information. Operation
information 103-1 to operation information 103-M each including, for
example, the name of an operation-suspended route and an operation
suspended section are separately displayed on a 20 guidance area 383 (in a
text input format (plain format)). [0094]In the guidance area 383, a title
is displayed on, for example, the first line. The display of the body of
operation information is started form the second line. The body displayed
on the guidance area 383 starts from the 



25 names of station 82 and station A4 on line BB, and a message such as
"Services on both the inbound and outbound routes have been suspended due
to an accident" is displayed as the operation status in this section.
[0095]When there are a plurality of pieces of operation 30 information,
each piece of operation information may be displayed in a text input
format. When there is only one piece of operation information, the
operation information may be displayed in a text input format. When there
are a  36 plurality of pieces of operation information, for example, one
piece of operation information is displayed on one display screen (page).
When the next operation information is displayed, the display is switched
to the next display 5 screen (page) to display the operation information.
In this manner, the pieces of operation information are sequentially
displayed in a text input format. Incidentally, the amount of operation
information that can be displayed on one screen is limited. Therefore, when
10 operation information including more than a predetermined number of
characters (for example, 120 characters), another screen is also used, and
the operation information is displayed on a plurality of screens.
[0096]When there are a plurality of pieces of operation 15 information, the
plurality of pieces of operation information 103-1 to 103-M may be
sequentially displayed on the guidance area B83 (in a text input format) or
may be displayed simultaneously as a list (operation information list 104
described later) (in a table format). FIG. 19 is 20 a diagram showing an
exemplary display when a plurality of pieces of operation information are
displayed simultaneously. Alternatively, the plurality of pieces of
operation information 103-1 to 103-M may be first displayed sequentially in
a text input format and then displayed 25 simultaneously as a list.
Alternatively, the plurality of pieces of operation information 103-1 to
103-M may be first displayed simultaneously as a list and then displayed
sequentially in a text input format. When there is only one piece of
operation information, the operation 30 information may be displayed in a
table format. Alternatively, the one piece of operation information may be
first displayed in a text input format and then displayed in a table
format. The one piece of operation 



37 information may be first displayed in a table format and then displayed
in a text input format. [0097]In the operation information list 104, the
items "route," "section," "direction," "status," and "cause" are 5
associated with each other. The "route" is information indicating a route
(the name of a route) such as route AA or route BB, and the section is
information indicating an operation-suspended section. The "direction" is
information indicating that operations on one or both of 10 the inbound and
outbound routes in the operation-suspended section are suspended. The
"status" is information indicating the operation status such as suspension
of the operations or resumption of the operations, and the "cause" is
information indicating the cause of, for example, the 15 suspension of the
operation (such as an accident or weather). In the operation information
list 104, the "route", "section", "direction", "status", and "cause" in
each of a plurality of pieces of information are displayed as a list, and
the plurality of pieces of operation 20 information are thereby displayed
simultaneously. The operation information list 104 is not limited to
include five information items of the "route", "section", "direction",
"status", and "cause". The operation information list 104 may include four
or less information 25 items or six or more information items. [0098]The
display of operation information and the like in any of the display
sequences "s1" to "s3" is reset to the information display for normal
operations when resumption information (resumption of the operation 30
suspension) is received from the operation information distribution center
61 or when an operator (such as the conductor) of the train X1 inputs an
instruction for disabling the display of the operation information (or  38
selects a display disable key). 



[0099]Upon reception of resumption information, the operation information
stored in the instruction output device 41 (the operation information
designated by the 5 resumption information) is erased, and the operation
information displayed on the destination guidance indicator is erased. When
an instruction for disabling the display of the operation information is
inputted (an erase instruction procedure is performed), the operation 10
information is erased at the next display timing for the operation
information. In each advertisement indicator, the route map for the
operation-suspended section is erased at the same timing as the timing at
which the operation information on each destination guidance indicator is
15 erased. [0100]When the route map for an operation-suspended section is
displayed on each advertisement indicator, the time for displaying the
route map for the operation-suspended section may be added to the display
history 20 record of the advertisement display. In the present embodiment,
operation information and the route map for an operation-suspended section
are displayed using two display screens of the advertisement indicator and
the destination guidance indicator. Alternatively, the operation 25
information and the route map for an operation-suspended section may be
displayed on one display screen. The display sequences shown in FIGS. 7 to
FIGS. 14 are only examples. Operation information and the route map for an
operation suspended section may be displayed in any other 30 display
sequences. [01011As described above, according to the first embodiment,
when an accident, for example, has occurred in a route, operation
information and the like are displayed, 



39 on the basis of the degree of influence on the passengers of the train
Xl, in a display sequence based on the degree of influence. Therefore,
efficient operation information based on the degree of influence on the
passengers can be 5 provided to the passengers. [0102]Accordingly, when the
degree of influence on the passengers is large, the operation information
can be displayed for a long time. When the degree of influence on the
passengers is small, the operation information is 10 displayed only for a
short time, and therefore the display of advertisement information and the
display of guidance information are prevented from being interrupted
unnecessarily. [0103]Since the operation information is displayed 15
together with the route map for an operation-suspended section, the
passengers can easily recognize the operation-suspended section. When there
are a plurality of pieces of operation information, the plurality of pieces
of operation information are displayed simultaneously in a table format. 20
Therefore, the plurality of pieces of operation information can be given to
the passengers in an easy-to-understand manner. [0104]Since various display
sequences for different degrees of influence on passengers are stored in
advance in 25 the display sequence storage circuit 14, operation
information and the like can be easily displayed in a display sequence
based on the degree of influence on the passengers. [0105]The operation
information includes the 30 information on the suspension of the operations
of a train. Therefore, when the operations of a train are suspended and
this has an influence on the passengers of the train, the operation
information and the like can be displayed in a  40 



display sequence based on the degree of influence on the passengers.
[0106]Since the degree of influence on the passengers of a train is
determined on the basis of whether the 5 operations of the own route or the
other route(s) are suspended, the degree of influence on the passengers can
be easily and appropriately determined. Since the degree of influence on
the passengers of the train is determined on the basis of the operation
delay time of the train, the 10 degree of influence on the passengers can
be easily and appropriately determined. [0107]In addition, the information
on the route on which the operations of trains are suspended, the
information on the section in which the operations of the 15 trains are
suspended, the information on the operation direction in which the
operations of the trains are suspended, and the information on the cause of
the suspension of the operations of the trains are displayed as the
operation information. Therefore, suitable and 20 detailed operation
information can be provided to the passengers. [0108]Second Embodiment
A second embodiment of the present invention will next be described with
reference to FIGS. 1, 2, 20, and 21. In 25 the second embodiment, the train
information distribution device (influence determination unit) 1 of a train
determines whether the operations of the own route or the other route(s)
are suspended and also determines the degree of influence (significant,
normal, and the like) of the 30 operation status on the passengers. [0109]A
train information distribution system according to the second embodiment of
the present invention has a structure similar to the structure of the train
information 



41 distribution system 100 according to the first embodiment shown in FIGS.
1 and 2, and a redundant description is omitted. [0110]In the train X1 in
the present embodiment, a 5 transmission-reception device 64 and a train
information distribution device 1 for distributing the operation
information and the like received by the transmission-reception device 64
to the vehicles Tl to Tn are arranged on the front vehicle Tl. 10[0111]In
the train information distribution system 100 in the present embodiment, a
single piece of operation information is transmitted from the operation
information distribution center 61 to the trains X1 to Xm. Then the
transmission-reception devices 64 of the trains X1 to Xm 15 input the
received operation information to the respective train information
distribution devices 1. The train information distribution device 1 of each
train analyzes the operation information and determines, on the basis of
the analysis results, the influence of the operation status 20(for example,
the information on suspended operations) in the operation information on
the passengers of a train Xl. Then the train information distribution
device 1 transmits instruction information (a display instruction) to the
train information device 3 so that the operation 25 information is
displayed in a display sequence based on the degree of influence on the
passengers of the train Xl. [0112]The train information device 3 is
connected to each of the instruction output devices 41 to 44 and inputs the
instruction information and the operation information 30 from the train
information distribution device 1 to the instruction output devices 41 to
44. The instruction output devices 41 to 44 instruct the content display
units 51 to 54 to display the operation information in 



42 predetermined display sequences according to the instruction information
from the train information device 3. The content display units 51 to 54
display the operation information from the train information distribution
device 5 1 and the advertisement information and guidance information from
the content data server 65. [0113]The structure of the train information
distribution device 1 will next be described in detail. FIG. 20 is a block
diagram illustrating the structure of 10 the train information distribution
device according to the second embodiment. The train information
distribution device 1 includes a display sequence reading circuit 21, an
interrupt generation circuit 23, a display instruction circuit 22, and a
display sequence storage circuit (display 15 sequence storage unit) 24. The
display sequence reading circuit 21 is connected to the interrupt
generation circuit 23 and the display instruction circuit 22, and the
display instruction circuit 22 is connected to the display sequence storage
circuit 24. 20[0114]The display sequence reading circuit 21 is a circuit
that determines, on the basis of the operation information transmitted from
the transmission-reception device 64, the influence of the operation status
indicated in the operation information on the passengers of the train 25
Xl. The display sequence reading circuit 21 inputs the determination result
to the interrupt generation circuit 23. For example, if an accident has
occurred in the operation route of the train Xl, the display sequence
reading circuit 21 inputs the determination result indicating a large 30
degree of influence on the passengers to the interrupt generation circuit
23. When a determination has been made that there is an influence on the
passengers of the train X1 (the degree of influence: "significant" or
"small"), the  



43 display sequence reading circuit 21 transmits the operation information
transmitted from the transmission-reception device 64 to the display
instruction circuit 22. [0115]The interrupt generation circuit 23 is a
circuit 5 similar to the interrupt generation circuit 13 and outputs an
interrupt instruction to the display instruction circuit 22 upon reception
of the determination result indicating that there is an influence on the
passengers of the train Xl, from the display sequence reading circuit 21.
10[0116]The display sequence storage circuit 24 is a circuit similar to the
display sequence storage circuit 14 and stores the display sequence for the
advertisement information and guidance information to be displayed during
normal operations and the display sequence for the 15 operation
information, advertisement information, and guidance information to be
displayed when a trouble has occurred. The display sequence storage circuit
24 stores various display sequences for different degrees of influence on
the passengers in advance. 20[0117]The display instruction circuit 22
outputs a display instruction to the train information device 3 so that the
operation information, advertisement information, guidance information, and
the like are displayed in predetermined order in a display sequence stored
in the 25 display sequence storage circuit 24. [0118]During normal
operations, the display instruction circuit 22 outputs a display
instruction to the train information device 3 so that advertisement
information and guidance information are displayed in a display sequence 30
used for normal operations and stored in the display sequence storage
circuit 24. [0119]Upon reception of an interrupt instruction from 



the interrupt generation circuit 23 (upon occurrence of a  44 trouble in a
route), the display instruction circuit 22 outputs a display instruction to
the train information device 3 so that the operation information,
advertisement information, and guidance information are displayed in a 5
display sequence stored in the display sequence storage circuit 24, these
information being used when a trouble has occurred (a display sequence
based on the degree of influence on the passengers). [0120]A description
will be given of the operation 10 information propagating throughout the
train information distribution system 100 according to the present
embodiment. If an accident, for example, has occurred in a train route,
operation information is transmitted from the operation information
distribution center 61 to the trains X1 to Xm 15 in the train information
distribution system 100. The operation information transmitted from the
operation information distribution center 61 is transmitted to the
operation information distribution unit 62 through the communication line
67. 20[0121]The operation information distribution unit 62 transmits the
operation information to vehicle-mounted systems 75 through the packet
transmission line 68. The central control system 72 and the information
display system 73 shown in FIG. 2 correspond to such a vehicle- 25 mounted
system 75. [0122]The transmission-reception device 64 of the
vehicle-mounted system 75 (the central control system 72) receives the
operation information from the ground system 71 (the operation information
distribution unit 62). The 30 transmission-reception device 64 transmits
the received operation information to the train information distribution
device 1 as operation information_ When the operation status indicated in
the operation information is an  



45 operation status that has an influence on the passengers of a train (for
example, when an accident, for example, has occurred in the route on which
the train runs), the train information distribution device 1 transmits the
operation 5 information to the instruction output devices 41 to 44 through
the train information device 3. The instruction output devices 41 to 44
instruct the content display units 51 to 54 to display the operation
information from the train information device 3. Since the advertisement 10
information (video and still images) and guidance information are displayed
on the content display units 51 to 54 through the same processing as that
in the first embodiment, the description thereof is omitted. [0123]Next, a
description will be given of the 15 operation procedure in the train
information distribution system 100 (the train information distribution
device 1). FIG. 21 is a flowchart showing the operation procedure in the
train information distribution device according to the second embodiment.
During normal operations, the display 20 instruction circuit 22 of the
train information distribution device 1 extracts a display sequence for
normal operations from the display sequence storage circuit 24 and
transmits a display instruction for the extracted display sequence (a
display instruction for displaying 25 advertisement information and
guidance information) to the train information device 3. The train
information device 3 transmits the display instruction received from the
train information distribution device 1 to each of the instruction output
devices 41 to 44. The instruction 30 output devices 41 to 44 receive the
advertisement information and guidance information from the content data
server 65 and instruct the content display units 51 to 54 to display the
advertisement information and guidance  46 information in a display
sequence based on the display instruction from the train information device
3. The content display units 51 and 53 display guidance (such as
destination guidance) corresponding to the guidance 5 information, and the
content display units 52 and 54 display advertisement corresponding to the
advertisement information (step 8210). [0124]Then the display sequence
reading circuit 21 of 



the train information distribution device 1 monitors 10 whether or not any
operation information has been received from the operation information
distribution center 61. If the display sequence reading circuit 21 has
received no operation information (step 8220: No), a determination result
indicating no influence on the passengers is 15 inputted to the display
instruction circuit 22. Therefore, the display instruction circuit 22
continues the processing for transmitting, to the train information device
3, the instruction for displaying advertisement information and guidance
information in the display sequence for normal 20 operations that has been
extracted from the display sequence storage circuit 24. The train
information device 3 transmits the display instruction to the instruction
output devices 41 to 44, and the instruction output devices 41 to 44
instruct the content display units 51 to 54 to 25 display the advertisement
information and guidance information in the display sequence based on the
display instruction (step S210). [0125]If the display sequence reading
circuit 21 receives operation information (step 8220: yes), the 30 display
sequence reading circuit 21 determines the influence of the operation
status indicated in the received operation information on the passengers of
the train Xl. The operation information received by the display sequence
47 reading circuit 21 is information indicating that, for example, "the
operations of the AA route have been suspended between Al station and A3
station." [0126]The display sequence reading circuit 21 5 determines the
degree of influence on the passengers on the basis of, for example, the
determination as to whether the route in which, for example, an accident or
trouble due to weather has occurred is the own route (the route on which
the train runs) or the other route(s) (a route on which the 



10 train does not run), of the suspension time of the operations (expected
suspension time), or of the operation delay time of the train (step S230).
In this process, the display sequence reading circuit 21 may determine that
the accident that has occurred in a route having tracks shared 15 by the
own route causes suspension of the operations of the own route or
suspension of the operations of the other route(s). [0127]As in the display
sequence reading circuit 11 in the first embodiment, the display sequence
reading circuit 20 21 in the preset embodiment determines the degree of
influence of the operation status on the passengers on the basis of, for
example, the influence information table 102 shown in FIG. 6. [0128]When
there is an influence on the passengers 25(when the degree of influence is
"significant," "large," or "small"), the display sequence reading circuit
21 inputs the information indicating the presence of the influence on the
passengers (the determination result) to the interrupt generation circuit
23. For example, upon reception of 30 operation information, the display
sequence reading circuit 21 in this embodiment inputs the information
indicating the presence of the influence on the passengers to the interrupt
generation circuit 23. The interrupt generation  48 circuit 23 inputs an
interrupt instruction to the display instruction circuit 22. In addition,
when there is an influence on the passengers, the display sequence reading
circuit 21 inputs the result of the determination of the 5 degree of
influence ("significant," "large," or "small") to the display instruction
circuit 22. [0129]The display instruction circuit 22 extracts a display
sequence based on the result of the determination of the degree of
influence from the display sequence 



10 storage circuit 24 and outputs a display instruction to the train
information device 3 so that the operation information, advertisement
information, and guidance information are displayed in the extracted
display sequence. The display instruction is transmitted to the content 15
display units 51 to 54 through the instruction output devices 41 to 44.
Therefore, each of the content display units 51 to 54 displays the
operation information, advertisement information, and guidance information
in the display sequence based on the result of the determination 20 of the
degree of influence (step S240). [0130]During normal operations, the
display instruction circuit 22 outputs a display instruction to the train
information device 3 so that the advertisement information and guidance
information are displayed in the display 25 sequence "s4" used for the
display for normal operations and stored in the display sequence storage
circuit 24. [0131]When the "degree of influence" is "significant," the
display instruction circuit 22 outputs a display instruction to the train
information device 3 so that the 30 operation information, advertisement
information, and guidance information are displayed in the display sequence
"sl." [0132]When the "degree of influence" is "large," the  49 display
instruction circuit 22 outputs a display instruction to the train
information device 3 so that the operation information, advertisement
information, and guidance information are displayed in the display sequence
5"s2." [0133]When the "degree of influence" is "small," the display
instruction circuit 22 outputs a display 



instruction to the train information device 3 so that the operation
information, advertisement information, and 10 guidance information are
displayed in the display sequence "s3." [0134]As described above, according
to the second embodiment, even when no influence information is transmitted
from the operation information distribution 15 unit 62 to each of the
trains X1 to Xm, the train information distribution device 1 of each train
determines whether the operations of the own route or the other route(s)
are suspended and determines the degree of influence of the operation
status on the passengers. 20 Therefore, the same effects as those in the
train information distribution system 100 in the first embodiment can be
obtained. More specifically, when an accident, for example, has occurred in
a route, operation information and the like are displayed, on the basis of
the degree of 25 influence on the passengers of the train Xl, in a display
sequence based on the degree of influence. Therefore, efficient provision
of operation information to the passengers based on the degree of influence
on the passengers can be achieved. 30[0135]In addition, the train
information distribution device 1 of each of the trains X1 to Xm determines
whether the operations of the own route of the each train or the other
route(s) are suspended and determines the degree of  50 influence of the
operation status on the passengers. Therefore, the determination can be
made for each train, and operation information suitable for the each train
can be displayed. 5 INDUSTRIAL APPLICABILITY 



[0136]As described above, the train information display   system and the
train information display device of the present invention are suitable for
displaying information 10 on the operation status of trains.  51 CLAIMS 1.A
train information display system, comprising: an operation information
distribution system that distributes operation information on a train
operation status of each 5 of trains on a route; and a train information
display device that receives the operation information from the operation
information distribution system and displays the operation information in a
vehicle of an own train on which the train information display device is
arranged, wherein 10the operation information distribution system
determines a degree of influence due to the train operation status included
in the operation information on a passenger of a train to which the
operation information is to be transmitted, 15adds a determination result
of the degree of influence to the operation information as influence
information, and transmits the resultant operation information to the train
information display device, and the train information display device
includes 20a receiving unit that receives, from the operation information
distribution system, the operation information to which the influence
information has been added,       an operation information storage unit
that stores in advance, as normal-time display information, at least one 



25 of advertisement information and destination guidance information that
are to be displayed during normal operations and are different from the
operation information,       an instruction output device that, when the
receiving unit receives the operation information, outputs a display 30
instruction for displaying the operation information and the normal-time
display information in a display sequence corresponding to the influence
information, and a display unit that displays the operation information 52
and the normal-time display information in the display sequence based on
the display instruction from the instruction output device. 5 2.The train
information display system according to claim 1, wherein the instruction
output device includes a display sequence storage unit that stores a
display sequence for the influence information, the display sequence being
corresponding to the influence information, 10 and       the instruction
output device outputs the display instruction for displaying the operation
information and the normal-time display information in the display sequence
stored in the display sequence storage unit. 15  3. The train information
display system according to claim 1 or 2, wherein the train operation
status is operation-suspended information on operation suspension of a
train. 20  4. The train information display system according to claim 3,
wherein the operation-suspended information is information indicating that
the operation suspension has occurred in an own route on which the own
train runs or 25 information indicating that the operation suspension has
occurred in one or more of other routes on which the own train does not
run, and       the operation information distribution system determines the
degree of influence according to whether the 30 operations of the own route
or the one or more of other routes have been suspended. 



53 claim 3, wherein the operation-suspended information is an operation
delay time of the train, and         the operation information distribution
system determines the degree of influence according to the 5 operation
delay time of the train.  6. The train information display system according
to claim 3, wherein the operation-suspended information includes at least
one of information on a route on which 10 the operation of the train has
been suspended, information on a section in which the operation of the
train has been suspended, information on an operation direction in which
the operation of the train has been suspended, and information on a cause
of the operation suspension of the 15train.  7. The train information
display system according to claim 1, wherein the operation information
includes a route map for an operation-suspended section. 20  8. The train
information display system according to claim 1, wherein the display unit
displays a title of the operation information on a first line in the
operation information and displays contents of the operation 25 information
in a text input format from a second line in the operation information.  9.
The train information display system according to claim 8, wherein, when
the operation information includes a 30 single piece of operation
information, the display unit displays the piece of operation information
in the text input format.  54  10. The train information display system
according to claim 8, wherein, when the operation information includes a
plurality of pieces of operation information, the display unit displays the
plurality of pieces of operation 5 information sequentially in the text
input format. 



11. The train information display system according to claim 1, wherein the
display unit displays the operation information in a table format. 10  12.
The train information display system according to claim 11, wherein, when
the operation information includes a plurality of pieces of operation
information, the display unit displays the plurality of pieces of operation
15 information as a list in the table format.  13. The train information
display system according to claim 11, wherein, when the operation
information includes a single piece of operation information, the display
unit 20 displays the piece of operation information in the table format.
14. The train information display system according to claim 1, wherein,
when the operation information includes a 25 plurality of information, the
display unit displays a title of the operation information on a first line
in each of the operation information, displays contents of the operation
information in order in a text input format from a second line in each of
the pieces of operation information, and 30 then displays the pieces of
operation information as a list in a table format.  55 claim 1, wherein,
when the operation information includes a single piece of information, the
display unit displays a title of the operation information on a first line
in the operation information, displays contents of the operation 5
information in a text input format from a second line in the operation
information, and then displays the operation information in a table format.
16. The train information display system according to 10 claim 1, wherein,
when the operation information includes a plurality of pieces of
information, the display unit displays the pieces of operation information
as a list in a table format, then displays title of each of the pieces of
operation information on a first line in each of the pieces 15 of operation
information, and displays contents of each of operation information in
order in a text input format from a second line in each of the operation
information. 17. The train information display system according to 



20 claim 1, wherein, when the operation information includes a single piece
of information, the display unit displays the operation information in a
table format, then displays a title of the operation information on a first
line in the operation information, and displays contents of the 25
operation information in a text input format from a second line in the
operation information.  18. A train information display device that
receives operation information on a train operation status of each 30 of
trains on a route from an operation information distribution system that
distributes the operation  information and displays the operation
information in a vehicle of an own train on which the train information  56
display device is arranged, the train information display device
comprising:       a receiving unit that receives, from the operation
information distribution system, the operation information 5 and influence
information, the influence information being included in the operation
information and related to a degree of influence on a passenger of a train
due to a train operation status; an operation information storage unit that
stores in 10 advance, as normal-time display information, at least one of
advertisement information and destination guidance information that are to
be displayed during normal operations and are different from the operation
information; 15an instruction output device that, when the receiving unit
receives the operation information, outputs a display instruction for
displaying the operation information and the normal-time display
information in a display sequence corresponding to the influence
information, and 20a display unit that displays the operation information
and the normal-time display information in the display sequence based on
the display instruction from the instruction output device. 



25 19. A train information display device that receives operation
information on a train operation status of each of trains on a route from
an operation information distribution system that distributes the operation
information and displays the operation information in a 30 vehicle of an
own train on which the train information display device is arranged, the
train information display device comprising: a receiving unit that receives
the operation  57 information from the operation information distribution
system;        an operation information storage unit that stores in
advance, as normal-time display information, at least one 5 of
advertisement information and destination guidance information that are to
be displayed during normal operations and are different from the operation
information; an influence determination unit that, when the 10 receiving
unit receives the operation information,              determines a degree
of influence on a passenger of the own train, which is due to a train
operation status included in the operation information, and
outputs a determination result of the degree of 15 influence as influence
information;        an instruction output device that outputs a display
instruction for displaying the operation information and the normal-time
display information in a display sequence based on the influence
information from the influence 20 determination unit; and a display unit
that displays the operation information 



and the normal-time display information in the display sequence based on
the display instruction from the instruction output device. 


