
1 TRAIN CREW SUPPORT DEVICE DESCRIPTION 5 TECHNICAL FIELD [0001]The present
invention relates to a train crew support device for supporting train crew
in performing a door opening-closing operation. 10 BACKGROUND ART
[0002]Conventionally, a train crew support device disclosed in, for
example, Patent Literature 1 mentioned below is configured in such a way
that, upon arrival of a train at a station platform, information regarding
the door 15 opening side transmitted from a ground device installed at the
platform or the like is received for identifying the door opening side.
Herein, for example, consider a case when disruption occurs to train
services while trains are moving and train traffic rescheduling is
performed so that 20 a train is forced to make a temporary stop at a
station not being a scheduled stop. In such a case, even if a crew member
performs incorrect manipulation of a door opening switch provided on a cab,
the configuration is such that the doors do not open unless the information
regarding the 25 door opening side is consistent with the manipulation.
[0003]Patent Literature 1: Japanese Patent Application Laid-open No.
2002-205640 DISCLOSURE OF INVENTION 30 PROBLEM TO BE SOLVED BY THE
INVENTION [0004]However, since the ground device is highly expensive, the
installment thereof gets confined only to interlocking stations. That makes
it difficult to support 



the train crew in performing the door opening-closing operation at all
stations. [0005]Moreover, even in the case of installing the ground devices
at interlocking stations, if train traffic 5 rescheduling is performed just
before a train makes a stop; then the information regarding the door
opening side might be received after the train has stopped at a station.
That makes it difficult for the crew members to swiftly direct the
passengers. 10[0006]The present invention has been made in view of the
above and it is an object of the present invention to provide a train crew
support device that enables obtaining information regarding the door
opening side in a prompt manner without having to install ground devices.
15 MEANS FOR SOLVING PROBLEM [0007]To solve the problem above and achieve
the object, a train crew support device according to the present invention
is equipped with a door opening-closing signal 20 output unit for
controlling a door opening-closing device of a train in response to a door
opening-closing operation performed by a crew member, the train crew
support device includes: a train classification information interface that
imports train classification information that includes a 25 station code
indicating a stop, a track code indicating a train track, platform
information indicating a platform direction, a door opening-closing side,
and a platform train-car capacity; an ATS interface that imports, from an
ATS system, ATS control information that includes a line 30 code indicating
a travelling line of a train, a station code, and a track code; a memory
unit that stores the train  3 



classification information; and an operation determining unit that checks
the line code, the station code, and the track code included in the ATS
control information against the train classification information,
identifies a door 5 opening side of corresponding train, and outputs a door
opening-closing signal to the door opening-closing signal output unit.
EFFECT OF THE INVENTION 10[0008]According to an aspect of the present
invention, since ATS control information transmitted from an existing ATS
system includes line codes, station codes and track codes; information
regarding the door opening side can be obtained in a prompt manner without
having to install 15 ground devices. BRIEF DESCRIPTION OF DRAWINGS
[0009]Fig. 1 is a diagram of an exemplary configuration    of a train crew
support device according to a first 20 embodiment and exemplary
configurations of devices connected to the train crew support device.
Fig. 2 is a diagram illustrating contents of a door opening information
table.            FIG. 3 is a diagram illustrating an example of 25
contents of ATS control information.       Fig. 4 is a schematic diagram of
station yard wiring and a velocity check pattern P1 in an interlocking
station.       Fig. 5 is an exemplary flowchart explaining a flow for the
case when the train crew support device decides on the 30 door opening
side.       FIG. 6 is a diagram illustrating an example of contents of the
ATS control information for the case of a stop aspect.  



4       Fig. 7 is a diagram of an exemplary configuration of the train crew
support device according to a third embodiment and exemplary configurations
of devices connected to the train crew support device. 5Fig. 8 is an
exemplary flowchart explaining a flow for the case when the train crew
support device and a train crew support device decide on the door opening
side.       Fig. 9 is a diagram of an exemplary configuration of the train
crew support device according to a fourth 10 embodiment and exemplary
configurations of devices connected to the train crew support device.
EXPLANATIONS OF LETTERS OR NUMERALS [0010]10ATS system 15 11ATS ground
device 12, 51, S2, S3, S4, S5, S6Transponder 13ATS on-train device 20,
20aTrain crew support device 21ATS interface 20 22Train classification
information interface 23, 23aOperation determining unit 24, 24aMemory unit
25, 25aLeft-door opening-closing-signal output unit 26, 26aRight-door
opening-closing-signal output unit 25 27, 27aTransmitting unit 



28, 28aTrain information providing device interface 30Train number setting
device 40Left door opening switch 41Right door opening switch 30 50,
50aLeft door opening-closing device 51, 51aRight door opening-closing
device 70, 70aTrain information providing device 71, 71aPassenger
compartment indicator  5 100 Transmission path 200 Door opening information
table 201, 313, 618 Station code 202, 314, 617 Track code 5 203 Platform
information 204 Door opening side 205 Platform train-car capacity 300a,
600aATS control information contents 



300b Individual information regarding divergence velocity 10 limitation
300c Post-revision individual information regarding divergence velocity
limitation       301, 601 Synchronization flag       302, 602 Information
type 15 303, 603 Driving direction       304, 604 Track antenna number 305,
605 Individual information 306, 606 CRC       307, 607 Termination flag
20308, 608, 611, 616 Free space 309 Limiting velocity 310 Limiting zone
length 311 Distance to turnout 312, 619 Line code 25 401 Home signal 600b
Individual information regarding stop aspect 600c Post-revision individual
information regarding stop aspect      609 Divergence pattern continuance
30 610 Aspect code 612 Signal pattern correction 613 Maintenance
information 



614 Distance to home signal  6 615 Distance to subsequent turnout 1DTrain
classification information 2D ATS control information 3DDoor
opening-closing signal 5 1LNormal track 2LReverse track 1R Normal track 2R
Reverse track ATrain 10 H1, H2, H3, H4 Platform BEST MODE(S) FOR CARRYING
OUT THE INVENTION [0011]Exemplary embodiments of a train crew support
device according to the present invention are described in 15 detail below
with reference to the accompanying drawings. The present invention is not
limited to these exemplary embodiments. [0012]First embodiment Fig. 1 is a
diagram of an exemplary configuration of a 20 train crew support device 20
according to a first embodiment and exemplary configurations of devices 



connected to the train crew support device 20. To the train crew support
device (hereinafter, simply referred to as "support device") 20, it is
possible to connect an ATS 25 system 10, a train number setting device
(hereinafter, simply referred to as "trn-num setting device") 30, a left
door opening switch 40 (hereinafter, simply referred to as "switch 40"), a
right door opening switch 41 (hereinafter, simply referred to as "switch
41"), a left door opening- 30 closing device 50, and a right door
opening-closing device 51. [0013]Fig. 2 is a diagram illustrating contents
of a door opening information table. A door opening information  7 table
(hereinafter, simply referred to as "table") 200 includes items such as
station code 201, track code 202, platform information 203, door opening
side 204, and platform train-car capacity 205. 5[0014]The station code 201
indicates the stops. The track code 202 indicates the travelling directions
of trains. For example, besides indicating the tracks along the up line and
the down line, the track code 202 can also indicate the tracks diverging at
shunts (points). The 10 platform information 203 indicates platform numbers
in a corresponding manner to the track code 202. The door opening side 204
indicates the sides of open doors in a corresponding manner to the track
code 202 and the platform information 203. The platform train-car capacity
205 15 indicates the number of train cars that can stop along each
platform. Although codes such as "lL" are specified in the right column of
the track code 202 in FIG. 2, binary codes are registered in the actual
table 200, as illustrated in the left column of each code. 20[0015]With
reference to Fig. 1, the support device 20 includes an ATS interface 21, a
memory unit 24, a left-door opening-closing-signal output unit 25
(hereinafter, simply referred to as "left door opening-closing unit), a
right-door opening-closing-signal output unit 26 (hereinafter, 25 simply
referred to as "right door opening-closing unit), and an operation
determining unit 23. 



[0016]The trn-num setting device 30 is a device for setting train
classification information. For example, train classification information
11) includes the station 30 code 201, the track code 202, the platform
information 203, the door opening side 204, the platform train-car capacity
205, number of train cars, train numbers, train types, starting stations,
destinations, stops, and arrival time  8 and departure time at those stops.
Although the installation location of the trn-num setting device 30 differs
for each railway company, it is common practice to install it in a crew
member monitoring device on the cab. 5 At the beginning of working, the
train classification information 1D is stored in a recording medium such as
an IC card and is retrieved for use with a reading device disposed in a
train. [0017]An ATS on-train device 13 can receive, from a 10 transponder
12 installed on the line, information  (hereinafter, referred to as
"control information") 2D regarding stop signals, velocity limitation
locations, distances, and the like. The transponder 12 is controlled by an
ATS ground device (hereinafter, simply referred to as 15 "ground device")
11 and is configured to wirelessly transmit information to the trains
passing thereabove. Meanwhile, the ground device 11, the transponder 12,
and the ATS on-train device 13 are hereinafter collectively referred to as
the ATS system 10. As the ATS system 10, a 20 pattern generating ATS system
10 is used that performs velocity control by generating a velocity check
pattern (a curved line representing velocity variation from the start of
braking to attainment of a halting state). [0018]The switch 40 and the
switch 41 are installed in 



25 a crew member operation panel and are used by a crew member to open the
doors on the left side or on the right side when the train makes a stop at
a platform. [0019]The left door opening-closing device 50 and the right
door opening-closing device 51 are devices that 30 perform opening-closing
control of the doors in each train car in accordance with a manipulation of
the switch 40 and the switch 41, respectively. [0020]An information
interface 22 is able to import the  9 train classification information 1D
that has been transmitted by the trn-num setting device 30. Besides, for
example, the information interface 22 includes a connection port for LAN or
RS422. The transmission control procedure 5 is desirable to make use of
TCP/IP for LAN; and it is desirable to make use of HDLC for RS422, for
example. However, the configuration is not limited to those cases.
[0021]The memory unit 24 can store therein the train classification
information 10 that has been transmitted by 10 the information interface
22. Besides, the memory unit can also store therein, based on the train
classification information 10, the table 200 that includes the station code
201, the track code 202, the platform information 203, the door opening
side 204, the platform train-car capacity 15 205 in a corresponding manner.
[0022]The ATS interface 21 can import the control information 2D that has
been detected by the ATS on-train device 13. [0023]The operation
determining unit 23 receives the 20 control information 2D from the ATS
interface 21, checks the control information 2D against the table 200
stored in the memory unit 24, and outputs a signal for driving the left
door opening-closing unit 25 or the right door opening-closing unit 26. 



25[0024]The left door opening-closing unit 25 or the right door
opening-closing unit 26 is configured to output a door opening-closing
signal 3D to the left door opening-closing device 50 or the right door
opening-closing device 51, in the case when a crew member manipulates the
switch 30 40 or the switch 41, and when conjunction is established between
the signal transmitted by the switch 40 or the switch 41 and the signal
transmitted by the operation determining unit 23. Therefore, when a crew
member  10 correctly performs the door opening-closing operation, the left
door opening-closing unit 25 or the right door opening-closing unit 26
outputs the door opening-closing signal 3D, which corresponds to the switch
40 or the switch 5 41, to the left door opening-closing device 50 or the
right door opening-closing device 51, respectively. However, if a crew
member makes an error in performing the door opening-closing operation,
then the door opening-closing signal 3D is not output and the left door
opening-closing 10 device 50 or the right door opening-closing device 51 do
not perform opening-closing control. A coil-type relay circuit is used in
the left door opening-closing unit 25 and the right door opening-closing
unit 26 illustrated in FIG. 1; however, the configuration is not limited to
that 15case. [0025]With the abovementioned configuration, upon receiving
information transmitted by the ATS system 10, the support device 20
according to the first embodiment is able to identify the door opening side
204 using the station 20 code 201 stored in the table 200 as the key code.
[0026]FIG. 3 is a diagram illustrating an example of contents of the ATS
control information 2D. In the upper part in Fig. 3, contents 300a of the
control information 2D include a synchronization flag 301 (8 bits), an
information 25type 302 (6 bits), a driving direction 303 (2 bits), a track
antenna number 304 (34 bits), individual information 305 (36 bits), a CRC
306 (16 bits), and a termination flag 307 (8 bits) in that order from the
left side. 



[0027]The information type 302 indicates the types of 30 information
handled by the transponder 12. For example, a stop aspect or a warning
aspect is assigned to the information type 302. Besides, as the velocity
limitations assigned are a divergence velocity limitation, a  curvilinear
velocity limitation, a gradient velocity limitation, and a provisional
velocity limitation are assigned. The CRC 306 (Cyclic Redundancy Check) is
a code for detecting an error in data. 5[0028]In the middle part in Fig. 3,
the contents of individual information 300b are given for the case of
divergence velocity limitation. The individual information 300b regarding
the divergence velocity limitation includes free space 308 (3 bits), a
limiting velocity 309 (5 bits), 10 a limiting zone length 310 (8 bits), a
distance to turnout 311 (10 bits), a line code 312 (4 bits), and a station
code 313 (6 bits) in that order from the left side. [0029]Herein, although
the individual information 300b regarding the divergence velocity
limitation includes the 15 line code 312 and the station code 313, the
support device 20 according to the first embodiment requires codes
equivalent to the track code 202 in the table 200.  [0030]The free space
308 of 3 bits is available in the individual information 300b regarding the
divergence 20 velocity limitation. In the case of allocating that free
space to the track code; it is necessary to secure 5 bits by taking into
consideration, for example, large stations having many tracks. [0031]10
bits are allotted to the distance to turnout 25 311. If the calculation is
done with the minimum resolution of 4 mm intervals, it is possible to
obtain up to the total distance of 4092 m (4*1023 patterns). Assuming that
the actual velocity of a train is 130 km/h, it takes a distance of about
670 m to make a stop from that 30 velocity upon application of the
emergency brakes (in the case of usual deceleration of about 3.5
km/hr/sec). If the size of the distance to turnout 311 is changed to 8
bits; with the minimum resolution of 4 m, it is possible to  



12 obtain up to the travel distance of 1024 m (4*256 patterns) at the time
of applying the emergency brakes. That is, in the ground device 11, by
changing the size of the distance to turnout 311 to 8 bits and by allotting
the remaining 2 5 bits to the free space 308, it becomes possible to
allocate that free space to the track code. As a result, as illustrated in
the lower part in Fig. 3, in post-revision individual information 300c
regarding the divergence velocity limitation, it is possible to include the
line 10 code 312 and the station code 313 as well as a track code 314.
[0032]Given below is the detailed description of operations performed by
the support device 20 disposed at an interlocking station (i.e., at a
station installed with 15 a shunt). Fig. 4 is a schematic diagram of
station yard wiring and a velocity check pattern P1 in an interlocking
station. In Fig. 4, the passengers in a train A get off at a platform H1, a
platform H2, or a platform H3. For example, if a train enters the station
from the right side, 20 the track thereof is a normal track 1L or a reverse
track 2L; and if a train enters the station from the left side, the track
thereof is a normal track 1R or a reverse track 2R. [0033]The train A
entering from the normal track 1L can 25 make a stop at the platform H1.
Moreover, the train A entering from the reverse track 21. or from the
reverse track 2R can make a stop at the platform H2. Furthermore, the train
A entering from the normal track 1R can make a stop at the platform H3.
Meanwhile, the departure tracks 30 from each platform for the train A are
assumed to be a reverse track 3L, a normal track 4L, a normal track 3R, and
a reverse track 4R. [0034]In Fig. 4, the transponder 12 illustrated in Fig.
13 1 is disposed in plurality on each train line. Herein, transponders Si
and S4 are disposed as protection against advancing blindly against a home
signal 401 and as protection against excessive velocity at the divergence 



5 crossing; while transponders S2, S3, S5, and S6 are disposed for
performing platform halt control. [0035]Assume that the train A moving in
from the right side has the original travelling direction toward the
platform H1, that is, on the normal track 1L, but train 10 traffic
rescheduling, which is performed while the train A is moving, has forced a
change from the normal track 1L to the reverse track 2L. In that case, the
home signal 401 that is installed in the vicinity of the shunt for the
normal track 1Land the reverse track 2L indicates a stop 15 aspect for the
normal track 1L and a warning aspect for the reverse track 2L. Under that
condition, when the train A passes over the transponder Si; the support
device 20 receives the control information 2D containing the individual
information 300c (warning aspect) via the ATS 20 on-train device 13.
[0036]Upon receiving the control information 2D, the train A performs
velocity control by creating the velocity check pattern P1 as illustrated
in Fig. 4. Meanwhile, the operation determining unit 23 checks the control
25 information 2D against the table 200 stored in the memory unit 24, and
determines the station code 201, the track code 202, the platform
information 203, the door opening side 204, and the platform train-car
capacity 205. Thus, the door opening side 204 can be identified before
arriving 30 at the platform H2. [0037]Herein, since the doors on the right
side with respect to the travelling direction of the train A are to be
opened, the operation determining unit 23 outputs a  14 



signal for driving the right door opening-closing unit 26. After the train
A makes a stop and when the crew member presses the switch 41, conjunction
is established thereby making it possible to output the door
opening-closing 5 signal 3D to the right door opening-closing device 51.
Herein, even if the crew member mistakenly presses the switch 40, no
conjunction is established and thus the left door opening-closing device 50
does not operate. [0038]Fig. 5 is an exemplary flowchart explaining a 10
flow for the case when the train crew support device 20 decides on the door
opening side. The support device 20 reads the control information 2D at a
constant interval (Step S101). The operation determining unit 23 determines
whether the line code 312, the station code 313, and the 15 track code 314
are recorded in the control information 2D. If that information is recorded
(Yes at Step S102), then the operation determining unit 23 calls the table
200 stored in the memory unit 24 and identifies the platform information
203 and the door opening side 204, which 20 correspond to the station code
201 and the track code 202 in the table 200 (Step S103). When the
identified door opening side 204 is the left side (Left at Step S104) and
when the crew member has pressed the switch 40 (Yes at Step 5105), the
operation determining unit 23 outputs the door 25 opening-closing signal 3D
to the left door opening-closing device 50 (Step S106). On the other hand,
when the identified door opening side 204 is the right side (Right at Step
S104) and when the crew member has pressed the switch 41 (Yes at Step
5107), the operation determining 30 unit 23 outputs the door
opening-closing signal 3D to the right door opening-closing device 51 (Step
S108). [0039]Meanwhile, if the line code 312, the station code 313, and the
track code 314 are not recorded in the control  15 information 2D (No at
Step S102), then the operation determining unit 23 terminates the
processing. [0040]Moreover, when the identified door opening side 



204 is the left side (Left at Step S104) but when the crew 5 member has not
pressed the switch 40 (No at Step S105), then the operation determining
unit 23 terminates the processing without outputting the door
opening-closing signal 3D. Similarly, when the identified door opening side
204 is the right side (Right at Step S104) but when 10 the crew member has
not pressed the switch 41 (No at Step S107), then the operation determining
unit 23 terminates the processing without outputting the door
opening-closing signal 3D. [0041]As described above, the support device 20
15 according to the first embodiment receives the control information 2D,
which includes the individual information 300c having the codes revised by
the reliable and existing ground device 11, and checks the individual
information 300c against the table 200. Hence, information regarding 20 the
door opening side can be received without having to install other ground
devices. Moreover, even if train traffic rescheduling is performed just
before a train makes a stop, the crew member can direct the passengers in a
swift manner. Furthermore, it used to be the case that the 25 train
classification information set in a train at the beginning gets overwritten
by the use of a ground device thereby making software processing a complex
task. However, herein, such processing can also be eliminated. [0042]Second
embodiment 30In the support device 20 according to a second embodiment, a
station code and a track code are assigned to the individual information
for the case of a stop aspect. [0043]FIG. 6 is a diagram illustrating an
example of  16 



contents of the control information 2D for the case of a stop aspect. In
the upper part in Fig. 6, contents 600a of the control information 2D are
identical to the contents 300a of the control information 2D illustrated in
FIG. 3. 5[0044]In the middle part in Fig. 6 are given the contents of
individual information 600b regarding a stop aspect. The individual
information 600b regarding a stop aspect includes free space 608 (2 bits),
divergence pattern continuance 609 (1 bit), aspect code 610 (3 bits), free
10space 611 (2 bits), signal pattern correction 612 (3 bits), maintenance
information 613 (5 bits), distance to home signal 614 (10 bits), distance
to subsequent turnout 615 (5 bits), and free space 616 (5 bits) in that
order from the left side. Herein, the divergence pattern continuance 609 15
is information indicating that, if divergence velocity limitation control
is already underway, then it is to be continued. [0045]Meanwhile, in the
individual information 300b regarding the divergence velocity limitation,
the free 20 space 308 of 3 bits is available. In the case of allocating
that free space to the track code, it is necessary to secure 5 bits by
taking into consideration, for example, large stations having many tracks.
[0046]Herein, the support device 20 according to the 25 second embodiment
requires codes equivalent to the station code 201 and the track code 202 in
the table 200 as well as requires a line code. Regarding the track code
202, the maintenance information 613 specified in the individual
information 600b regarding a stop aspect corresponds to the 30 track code
202. On the contrary, regarding a line code and a station code, it is
necessary to add codes using the free space 608, the free space 611, and
the free space 616. [0047]The station code and the line code require 6 bits
17 and 4 bits, respectively. Since the free space 608, the free space 611,
and the free space 616 have a total of 9 



bits; there is a shortage of 1 bit. In the individual information 600b
regarding a stop aspect, 10 bits are 5 allotted to the distance to home
signal 614. Instead, similar to the abovementioned description, if 8 bits
are allotted to the distance to home signal 614; then it becomes possible
to secure 2 bits. By allotting those 2 bits among the free space 608, the
free space 611, and the 10 free space 616; it becomes possible to allocate
that free space to the line code and the station code. Meanwhile, as
described above, revision of the number of bits can be performed in the
ground device 11. As a result, as illustrated in the lower part in Fig. 6,
in post-revision 15 individual information 600c regarding a stop aspect, it
is possible to include line code 619, station code 618, and track code 617.
[0048]Given below with reference to Fig. 4 is the detailed description of
operations performed by the support 20 device 20. Herein, assume that the
train A moving in from the right side has the original travelling direction
toward the platform H1, that is, on the normal track 1L without being
subjected to train traffic rescheduling while moving. In that case, the
home signal 401 indicates a stop aspect 25 for the normal track 1L. Under
that condition, when the train A passes over the transponder Sl; the
support device 20 installed in the train A receives the control information
2D including the individual information 600c (stop aspect) via the ATS
on-train device 13. 30[0049]The operation determining unit 23 checks the
control information 2D against the table 200 stored in the memory unit 24,
and determines the station code 201, the track code 202, the platform
information 203, the door  18 opening side 204, and the platform train-car
capacity 205.  [0050]Herein, since the doors on the left side with respect
to the travelling direction of the train A are to be opened, the operation
determining unit 23 outputs a 5 signal for driving the left door
opening-closing unit 25. 



After the train A makes a stop and when the crew member presses the switch
40, conjunction is established thereby making it possible to output the
door opening-closing signal 3D to the left door opening-closing device 50.
10 Herein, even if the crew member mistakenly presses the switch 41, no
conjunction is established and thus the right door opening-closing device
51 does not operate. Meanwhile, since the sequence of operations performed
by the support device 20 is identical to the flowchart illustrated in Fig.
15 5, the explanation thereof is not repeated. [0051]As described above,
the support device 20 according to the second embodiment receives the
control information 2D, which includes the individual information 600c
havng the codes revised by the reliable and existing 20 ground device 11,
and checks the individual information 600c against the table 200. Hence,
even in the case of making a stop at a non-interlocking station or at a
stop haying no diversions; it becomes possible to obtain exit information,
to direct the passengers in a swift manner, 25 and to eliminate software
processing without haying to install ground devices. [0052]Third embodiment
The support device 20 according to a third embodiment is configured to
transmit the train classification 30 information 1D and the control
information 2D received by it to a support device 20a installed in each
train car. [0053]Fig. 7 is a diagram of an exemplary configuration of the
train crew support device 20 according to the third  19 embodiment and
exemplary configurations of devices connected to the train crew support
device 20. For example, the support device 20 is installed in the first
train car and the support device 20a is installed in every other 5 train
car other than the first train car. 



[0054]The support device 20 is configured by additionally disposing a
transmitting unit 27 in the support device according to the first
embodiment. The support device 20a includes a memory unit 24a, a left door
10 opening-closing unit 25a, a right door opening-closing unit 26a, an
operation determining unit 23a, and a transmitting unit 27a. As compared to
the support device 20, the support device 20a does not include the
information interface 22 and the ATS interface 21. 15[0055]The transmitting
unit 27 and the transmitting unit 27a are connected to a transmission path
100 that is laid across the train cars. For that reason, the train
classification information 10 and the control information 2D imported by
the support device 20 can be transmitted via 20 the operation determining
unit 23 to the operation determining unit 23a in the support device 20a.
Besides, in addition to importing the train classification information 10
and the control information 2D from the support device 20, the transmitting
unit 27a can also relay 25 that information to another train car. [0056]The
table 200 stored in the memory unit 24 or the memory unit 24a includes the
information regarding the platform train-car capacity 205. That enables the
operation determining unit 23 to compare the length of a 30 platform of a
station (train car capacity) with the length of the train (number of train
cars) making a stop. Then, for each train car, the operation determining
unit 23 can determine whether the number of train cars is inside the  20
train car capacity of that platform. 



[0057]Fig. 8 is an exemplary flowchart explaining a flow for the case when
the train crew support device 20 and the train crew support device 20a
decide on the door 5 opening side 204. Herein, as compared to the invention
according to the first embodiment, the sequence of operations differs in
that a step for determining the platform train-car capacity 205 is
additionally performed. Meanwhile, although the following explanation is
given with 10 reference to the case of receiving the individual information
300c regarding the divergence velocity limitation, the explanation is also
applicable to the case of receiving the individual information 600c
regarding a stop aspect. 15[0058]The support device 20 reads the control
information 2D at constant intervals (Step S201). The operation determining
unit 23 and the operation determining unit 23a determine whether the line
code 312, the station code 313, and the track code 314 are recorded in the
20 control information 2D. If that information is recorded (Yes at Step
S202), then the operation determining unit 23 and the operation determining
unit 23a call the table 200 stored in the memory unit 24 and the memory
unit 24a, respectively, and identify the platform information 203 and 25
the door opening side 204, which correspond to the station code 201 and the
track code 202 in the table 200 (Step S203). [0059]Subsequently, the
operation determining unit 23 and the operation determining unit 23a
determine whether 30 the train cars are within the platform train-car
capacity 205. When the car numbers in the train A are set in the ascending
order (1, 2, n-1, n) from the travelling direction; if "car
number""platform train-car capacity  21 205" (Yes at Step S204), then the
system control proceeds to Step S205. However, if "car number">"platform
train-car capacity 205" (No at Step S204), then the processing is
terminated. 5[0060]When the car numbers in the train A are set in the
descending order (n, n-1, 2,1) from the travelling direction; if "number of
train cars-car number"<"platform train-car capacity 205" (Yes at Step
S204), then the system control proceeds to Step S205. However, if "number
of 



10 train cars-car number" "="platform train-car capacity 205" (No at Step
S204), then the processing is terminated. [0061]When the identified door
opening side 204 is the left side (Left at Step S205) and when the crew
member has pressed the switch 40 (Yes at Step S206), the operation 15
determining unit 23 outputs the door opening-closing signal 3D to the left
door opening-closing device 50 (Step S207). On the other hand, when the
identified door opening side 204 is the right side (Right at Step S205) and
when the crew member has pressed the switch 41 (No at Step S208), 20 the
operation determining unit 23 outputs the door opening-closing signal 3D to
the right door opening-closing device 51 (Step S209). [0062]Meanwhile, if
the line code 312, the station code    313, and the track code 314 are not
recorded in the control 25 information 20 (No at Step .9202), then the
operation determining unit 23 terminates the processing. [0063]Moreover,
when the identified door opening side 204 is the left side (Left at Step
S205) but when the crew member has not pressed the switch 41 (No at Step
S206), 30 then the operation determining unit 23 terminates the processing
without outputting the door opening-closing signal 3D. Similarly, when the
identified door opening  22 side 204 is the right side (Right at Step S205)
but when the crew member has not pressed the switch 40 (No at Step S208),
then the operation determining unit 23 terminates the processing without
outputting the door opening-closing 5signal 3D. 



[0064]As described above, according to the support device 20 and the
support device 20a in the third embodiment, the control information 2D
having the revised codes is transmitted to the support device 20a installed
in 10 each train car. Therefore, in each train car, the control information
2D can be checked against the table 200. Hence, without having to install
ground devices, it is possible to prevent accidental opening of doors of
those train cars that are outside the train car capacity of the platform.
15[0065]Fourth embodiment       The support device 20 according to a fourth
embodiment is configured in such a way that, upon receiving the control
information, the passengers in the train are notified about the side at
which the doors would open. 20[0066]Fig. 9 is a diagram of an exemplary
configuration of the train crew support device 20 according to the fourth
embodiment and exemplary configurations of devices connected to the train
crew support device 20. [0067]The support device 20 is configured by 25
additionally disposing a train information providing device interface
(hereinafter, simply referred to as "interface") 28 in the support device
according to the first embodiment. [0068]The support device 20a includes
the memory unit 24a, the operation determining unit 23a, the transmitting
30 unit 27a, and an interface 28a. As compared to the support device 20,
the support device 20a does not include the information interface 22 and
the ATS interface 21. [0069]Although the switch 40, the switch 41, the left
23 door opening-closing device 50, and the right door opening-closing
device 51 are not illustrated; each of the support device 20 and the
support device 20a includes those elements in an identical manner to that
in the first and 5 the third embodiments. [0070]A train information
providing device 70 and a 



train information providing device 70a perform processing of station
information and processing of expected time of arrival, and transmit the
latest track information to a 10 passenger compartment indicator 71 and a
passenger compartment indicator 71a, respectively. Since the information
regarding train operation can also be displayed on the passenger
compartment indicator 71 and the passenger compartment indicator 71a, it is
possible to inform, while 15 the train is moving, the side at which the
doors would open next time. [0071]The interface 28 and the interface 28a
are respectively connectable to the train information providing device 70
and the train information providing device 70a. 20 Besides, for example,
each of the interface 28 and the interface 28a includes a connection port
for LAN or RS422, although the configuration is not limited to those cases.
[0072]In an identical manner to the third embodiment, the support device
20a installed in each train car can 25 import the train classification
information 10 and the control information 20 through the transmission path
100. Thus, in each train car, the operation determining unit 23a can
determine whether the corresponding train car is within the platform
train-car capacity 205 and output the 30 determination result on the
passenger compartment indicator 71a. [0073]As described above, according to
the support device 20 and the support device 20a in the fourth  24
embodiment, the control information 2D having the revised codes is
transmitted to the support device 20a installed in each train car when the
train A passes over the transponder 12. Thus, even if train traffic
rescheduling is performed 5 just before a train makes a stop and even if
the crew member is not in a position to direct the passengers in a swift
manner, the door opening side can be notified in an automatic manner.
[00741Meanwhileplace of the train information 10 providing device 70 and
the passenger compartment indicator 71, an indicator light can be installed
on the cab for notifying the door opening side 204. By connecting the
interface 28 to that indicator light, the crew member can easily determine
the door opening side upon receiving the 



15 control information 2D. INDUSTRIAL APPLICABILITY [0075]In this way, the
present invention is applicable to a support device for supporting train
crew in performing 20 a door opening-closing operation and is particularly
suitable as an invention for obtaining information regarding the door
opening side in a prompt manner without having to install ground devices.
25 CLAIMS  1. A train crew support device equipped with a door
opening-closing signal output unit for controlling a door opening-closing
device of a train in response to a door 5 opening-closing operation
performed by a crew member, the train crew support device comprising:
a train classification information interface that imports train
classification information that includes a line code indicating a
travelling line of a train, a 10 station code indicating a stop, a track
code indicating a train track, platform information indicating a platform
direction, a door opening-closing side, and a platform train-car capacity;
an ATS interface that imports, from an ATS system, ATS 15 control
information that includes the line code, the station code, and the track
code;       a memory unit that stores the train classification information;
and an operation determining unit that checks the line 20 code, the station
code, and the track code included in the ATS control information against
the train classification information, identifies a door opening side of
corresponding train, and outputs a door opening-closing signal to the door
opening-closing signal output unit. 



25  2. The train crew support device according to claim 1, wherein the ATS
control information is individual  26 information regarding a warning
aspect which incorporates the line code, the station code, and the track
code. 5 3.The train crew support device according to claim 1, wherein
the ATS control informationis individual information regarding a stop
aspect which incorporates the line code , the station code , and the track
code. 10 4.The train crew support device according to any one of claims 1
to 3, wherein the operation determining unit includes a transmitting unit
for receiving the ATS control information and the 15 train classification
information through a transmission path laid across train cars, and outputs
the door opening-closing signal based on a platform train-car capacity and
a number of train cars. 20 5.The train crew support device according to
claim 4, wherein      the operation determining unit includes a train
information providing device interface that outputs 



information, which indicates a door opening side, to a 25 train information
providing device connected to an indicator in corresponding train, and
outputs the door opening-closing signal to the train information providing
device interface. 30 6.The train crew support device according to claim 5,
wherein  27 the train information providing device interface outputs the
door opening-closing signal to a door opening side indicator light
installed on a cab. 


