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Description

Field of the Present Disclosure

[0001] The present disclosure relates to a support sys-
tem for supporting a coupling operation between a first
train unit and a second train unit.

Background

[0002] DE 10 2012 009114 A1 proposes a method for
coupling rail vehicles. DE 10 2007 039687 A1 proposes
an image recording device for recording surroundings in
front of a rail vehicle. Generally, high speed and medium
speed trains are provided with end car coupler covers
which have a closed configuration to improve the aero-
dynamics of the end car, and an open configuration in
which a coupler is revealed to allow coupling of the end
car to another end car.
[0003] In a coupling operation, the driver of one train
unit drives that unit slowly toward the other, stationary,
train unit. During this operation, the driver visually checks
that the coupler cover of the stationary unit is open. If the
open or closed status of the coupler cover of the driven
unit is not visible from the driver’s cab, track-side person-
nel may provide confirmation of its open configuration
status during the operation.
[0004] Evidently, it is important to avoid a situation in
which the train units are brought together with either or
both coupler covers closed. The checking of the coupler
cover configuration status relies on the visual checking
performed by the driver and sometimes also the track-
side personnel. In the event this visual check is not per-
formed correctly, there is a risk that a coupler cover will
be damaged/broken. The train unit cannot then be used
for service operation until the cover is repaired, which
negatively impacts on transportation services. The
present disclosure addresses these issues, and espe-
cially seeks to avoid a situation train units are coupled in
error with closed coupler covers.

Summary

[0005] A first aspect of the present invention provides
a support system according to claim 1 for supporting a
coupling operation between a first train unit and a second
train unit, each train unit having a respective coupler for
coupling to the coupler of the other train unit, and a re-
spective coupler cover which is movable between a
closed configuration in which the cover covers its coupler
and an open configuration in which the coupler is re-
vealed to allow coupling.
[0006] Advantageously, by combining in this way the
distance measurement with the coupler cover configura-
tion status it is possible to reduce the risk of damage to
the first train unit’s coupler cover even if the driver or
track-side personnel perform the visual check of the cou-
pler cover configuration status incorrectly.

[0007] A second aspect of the present invention pro-
vides a train unit having:

a coupler for coupling to the coupler of another train
unit;
a coupler cover which is movable between a closed
configuration in which the cover covers the coupler
and an open configuration in which the coupler is
revealed to allow coupling; and
the support system of the first aspect mounted there-
to for supporting a coupling operation between the
train unit and the other train unit.

[0008] The support system may further include a driver
alert sub-system connected to the protection sub-sys-
tem, the driver alert sub-system issuing a warning to a
driver of the first train unit on receipt of the coupling stop
signal. For example, the driver alert sub-system can in-
clude a speaker which issues an audible warning signal
and/or visual warning signal e.g. in the form of a warning
light or a message on a screen monitor.
[0009] The support system may further include a brake
sub-system connected to the protection sub-system, the
brake sub-system applying brakes of the first train unit
on receipt of the coupling stop signal.
[0010] The distance measuring device comprises a
camera which obtains an image of the front of the second
train unit, and an image processing unit which determines
the distance between the first train unit and the second
train unit from the obtained image. The image processing
unit also determines the open or closed configuration sta-
tus of the coupler cover of the second train unit from the
obtained image, and the protection sub-system also is-
sues the coupling stop signal when the distance meas-
urement is less than a predetermined threshold distance
and the image processing unit determines the second
train unit’s coupler cover is closed. In this way, the pro-
tection afforded by the support system can be extended
to the second train unit.
[0011] The support system may have one or more
means for reducing the probability of false positive cou-
pling stop signal being issued. For example, the protec-
tion sub-system may receive a signal indicating whether
a traction sub-system of the first train unit is operating or
not operating, and then may only issue the coupling stop
signal when the traction sub-system is operating. As an-
other example, the protection sub-system may receive a
signal indicating whether brakes of the first train unit are
on or off, and then may only issue the coupling stop signal
when the brakes are off. And as another example, the
protection sub-system may receive a signal indicating a
running direction of a train of which the first train unit is
a component, and then may only issue the coupling stop
signal when the train running direction indicates that the
first train unit is a head unit of the train.
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Brief Description of the Drawings

[0012] Embodiments of the present disclosure will now
be described by way of example with reference to the
accompanying drawings in which:
The following first embodiment and corresponding fig-
ures 1 to 4 are not according to the invention and are
present for illustration purposes only.

Figure 1 shows schematically a first embodiment of
a coupling support system installed on a train unit;

Figure 2 shows examples of camera images taken
by a front camera used to measure the distance be-
tween a train unit and another train;

Figure 3 shows schematically an example logic
structure for sending a coupling stop signal in the
form of an alarm signal from a Train Monitoring Sys-
tem (TMS) to a Cab Speaker, and a brake command
signal to a brake sub-system;

Figure 4 shows schematically a variant logic struc-
ture in which an alarm signal is sent from a CCTV to
a Cab Monitor;

Figure 5 shows schematically a second embodiment
of a coupling support system installed on a train unit;

Figure 6 shows schematically an example logic
structure for sending a coupling stop signal in the
form of an alarm signal to the Cab Speaker and a
brake command signal to the brake sub-system;

Figure 7 shows schematically a variant logic struc-
ture in which an alarm signal is sent from the CCTV
to the Cab Monitor;

Figure 8 shows schematically a third embodiment of
a coupling support system installed on a train unit;

Figure 9 shows schematically an example logic
structure for sending a coupling stop signal in the
form of an alarm signal from the TMS to the Cab
Speaker and the Cab Monitor, and a brake command
signal to the brake sub-system;

Figure 10 shows schematically another example log-
ic structure for the case when the CCTV has the abil-
ity to detect the coupler cover configuration of an
opposing train by using a camera image from a front
camera;

Figure 11 shows schematically a fourth embodiment
of a coupling support system installed on a train unit;

Figure 12 shows schematically an example logic
structure for sending a coupling stop signal in the

form of an alarm signal from the CU to the Cab
Speaker and the Cab Monitor; and

Figure 13 shows schematically another example log-
ic structure for the case when the CCTV has the abil-
ity to detect the coupler cover configuration of an
opposing train by using a camera image from a front
camera.

Detailed Description and Further Optional Features

[0013] Figures 1 to 4 relate to a first embodiment of a
coupling support system for supporting a coupling oper-
ation between a first train unit and a second train unit.
[0014] Figure 1 shows schematically an example of
the coupling support system. In this example, the first
train unit is one of the end units (Car 1) of a multi-car
train (having Cars 1 to X). The other end unit (Car X) of
the train has a similar coupling support system. Each of
the end units has a respective coupler and a respective
coupler cover which is movable between a closed con-
figuration in which the cover covers its coupler and an
open configuration in which the coupler is revealed to
allow coupling. The support system comprises the fol-
lowing sub-systems and devices:

- Train Monitoring System (TMS): The TMS is con-
nected with a brake sub-system and other sub-sys-
tems (doors, traction system etc.) via a communica-
tion network. It transfers control signals to the brake
sub-system and the other sub-systems, and detects
statuses of the brake sub-system and the other sub-
systems.

- Coupler Cover Monitoring Device: The Coupler Cov-
er Monitoring Device 10 detects the opened or
closed configuration status of the coupler cover. For
example, the Coupler Cover Monitoring Device 10
can include one or more limit switches. The, or each,
limit switch has an arm coupled to the coupler cover.
Moving the coupler cover between its open and
closed configurations operates the arm such that the
limit switch is moved between corresponding ON and
OFF states. The limit switch therefore detects the
open or closed configuration status of the coupler
cover on the basis of this state.

- Man-Machine Interface (MMI): The MMI includes
Cab Speakers and Cab Monitors which respectively
output audible and visual warnings to the train unit
driver. A Master Controller used by the driver of the
train unit for controlling the train can include a driver
key receiver for use in detecting the running direction
of the train.

- Closed-Circuit Television (CCTV): The CCTV in-
cludes one or more Front Cameras taking forward
images from the train unit, an Image Processor which
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processes images taken by the Front Cameras, and
a Control Unit (CU) for controlling the CCTV and in-
terfacing with the TMS and the MMI.

[0015] The TMS is connected with the MMIs in both
end units (Car 1, Car X) though the communication net-
work. For example, the driver needs to present the driver
key to the Master Controller of one of the MMIs when
he/she starts the train. The TMS then receives notice
from that Master Controller that a key has been received
by its driver key receiver, and determines the train run-
ning direction based on the train unit location of the Mas-
ter Controller. Therefore, when the driver key is received
by the Master Controller of Car 1 the direction from Car
X to Car 1 is determined as being the running direction,
and when the driver key is received by the Master Con-
troller of Car X the direction from Car 1 to Car X is deter-
mined as being the running direction.
[0016] If the Master Controller has an input switch
which is moveable between "Forward" and "Backward"
positions, the TMS can detect the running direction based
on this inputted information. Therefore, when "Forward"
is inputted form the Master Controller of Car 1, the direc-
tion from Car X to Car 1 is determined as being the run-
ning direction, and when "Backward" is inputted from the
Master Controller of Car 1, the direction from Car 1 to
Car X is determined as being the running direction. Al-
ternatively, when "Forward" is inputted form the Master
Controller of Car X, the direction from Car 1 to Car X is
determined as being the running direction, and when
"Backward" is inputted form the Master Controller of Car
X, the direction from Car 1 to Car X is determined as
being the running direction.
[0017] During a coupling operation, the head unit of
one train (Car 1 in this example) is driven towards a sta-
tionary end unit of another train. The coupling support
system on the driven unit is used for coupling support.
[0018] For example, the Cab Speaker of the MMI can
be connected with the TMS through the communication
network. In contrast, the Cab Monitor of the MMI, which
displays to the driver images, such as one or more front
image taken by the front cameras etc., can be connected
with the CU of the CCTV through the communication net-
work. Therefore, the information for the Cab Speaker is
transferred from the TMS, and the information for the
Cab Monitor is transferred from the CU of the CCTV.
Although, the information for the Cab Speaker and the
Cab Monitor are sent from different sub-systems, the
coupling support system as a whole can provide visual
and sound alarms at effectively the same time, because
the TMS and the CU of the CCTV are synchronized with
each other over a short time cycle, as discussed in more
detail below. In addition, the TMS can output a brake
command to the brake sub-system through the commu-
nication network to stop movement of the train.
[0019] For synchronisation of the TMS and the CCTV,
the TMS transfers Train Status Information (TSI) over
the short time cycle (e.g. every 200 millisecond) to the

CU. The TSI includes information such as: the train con-
figuration, train unit identification, status of the driver key,
clock time of the TMS, running speed of the train, location
of the train (e.g. detected by GPS or other means), and
open/closed configuration status of the coupler cover.
When the CU receives the TSI, the CU transfers System
Status Information (SSI) of systems managed by the
CCTV, such as the front cameras, as a response signal
against the train status information (TSI). Thus this re-
sponse signal is also transferred every 200 millisecond.
The open/closed configuration status provided by the
coupler cover monitoring device 10 can be used for alarm
processing by the TMS and/or by the CCTV. In particular,
when the driver key is received by the MMI of Car 1, the
TMS and/or the CU uses the open/closed configuration
status received from the coupler cover monitoring device
10 of Car 1 to perform alarm processing for the MMI of
Car 1, and optionally also to perform brake command
processing for the brake sub-system.
[0020] The front camera continuously transfers cam-
era images to the Image Processor while the train unit is
energized. The Image Processor stores head shape data
of an end car in its memory, and compares this head
shape data with image data captured by the front camera
for determining whether another train is in front of the
train unit. Thus when there is a match between the stored
head shape data and the front camera image data the
Image Processor detects that another train is in front the
train unit, and when there is no match the Image Proc-
essor detects no such train in front of the train unit. On
detection by the Image Processor of another train, the
Image Processor then measures the distance between
the train unit and the other train based on camera image
data received from the front camera. The Image Proces-
sor transfers this measured distance information to the
CU in real time.
[0021] Figure 2 shows an example of how camera im-
ages taken by the front camera can be used to measure
the distance between the train unit and the other train.
Figure 2 shows at left a camera image when the inter-
train distance is relatively far, and at right a camera image
when the inter-train distance is relatively short. The Im-
age Processor processes the camera images taken by
the front camera to detect two predetermined character-
istic locations on the other train, and then measures the
spacing between the characteristic locations. For exam-
ple, if opposing side edges of the front windscreen of the
other train are the characteristic locations, the Image
Processor measures the spacing between these side
edges on the camera image. The Image Processor stores
in memory a look-up table that relates inter-train train
distance to spacing of the windscreen side edges. The
Image processor can thus measure the inter-train dis-
tance by reference to the look-up table.
[0022] The CCTV and the TMS together form a pro-
tection sub-system of the coupling support system, the
protection sub-system receiving the inter-train distance
measured by the Image Processor and a configuration

5 6 



EP 3 647 153 B1

5

5

10

15

20

25

30

35

40

45

50

55

status from the coupler cover monitoring device 10, and
issuing a coupling stop signal when the measured dis-
tance is less than a predetermined threshold distance
and the configuration status indicates the first train unit’s
coupler cover is closed. More particularly, Figure 3 shows
schematically an example logic structure for sending an
alarm signal from the TMS to the Cab Speaker, and for
sending a brake command signal to the brake sub-sys-
tem. If the inter-train distance becomes less than a pre-
determined value, the CU of the CCTV includes an alarm
flag with the SSI. The TMS has an AND login circuit 101,
and when this flag is received by the circuit and the cou-
pler cover monitoring device 10 detects that the coupler
cover is closed, the TMS sends the coupling stop signal
in the form of an alarm signal to the Cab Speaker and a
brake command signal to the brake sub-system via the
communication network.
[0023] The AND logic circuit 101 is used instead of an
OR circuit in order to reduce the likelihood that the Cab
Speaker outputs unnecessary alarms, and thereby un-
necessarily distracting the driver. For example, an alarm
is not needed when the inter-train distance is far enough,
even if the coupler cover is closed.
[0024] Optionally, as shown in Figure 3, a traction sta-
tus signal indicating whether the train unit is moving can
be added as an input to the AND logic circuit 101. For
example, a traction ON signal received from the traction
sub-system or a brake OFF signal received from the
brake sub-system can also be inputted to the AND logic
circuit 101. By including the traction status signal, the
likelihood of unnecessary alarms (in particular when the
train is started but is not ready to move) can be further
reduced.
[0025] Figure 4 shows schematically a variant logic
structure in which an alarm signal is sent from the CCTV
to the Cab Monitor. When the coupler cover monitoring
device 10 detects that the cover is closed, the TMS in-
cludes an alarm flag in the TSI. Optionally, a traction sta-
tus signal indicating whether the train unit is moving can
be used to decide whether the TMS should include the
alarm flag in the TSI. In this case, the TMS can have an
AND logic circuit 102 which receives the cover configu-
ration status and the traction status signal.
[0026] The CCTV has an AND logic circuit 103 which
sends an alarm signal to the Cab monitor when the alarm
flag is included in the TSI from the TMS, and the inter-
train distance measured by the Image Processor is less
than a predetermined threshold value. The inter-train dis-
tance can be displayed on the Cab Monitor in real time,
which helps the driver to confirm the distance objectively.
[0027] Figures 5 to 7 relate to a second embodiment
of a coupling support system.
[0028] The second embodiment is similar to the first
embodiment, except that the CCTV has an ability to de-
tect the coupler cover configuration status of the other
train by using the camera image from the front camera.
[0029] The Image Processor stores camera images of
train head shapes when another opposing train’s coupler

cover is open and/or closed. Figure 5 shows schemati-
cally at left a front camera image when the coupler cover
of the other train is open, and at right when it is closed.
The Image Processor can thus detect the coupler cover
configuration status of the other train by matching the
stored head shape image with camera image received
from the front camera. For example, the Image Processor
can detect that a coupler cover is open if a stored camera
image with the cover open matches a received camera
image, whereas if there is no match the coupler cover is
detected as closed. As another example, the Image Proc-
essor can detect that a coupler cover is closed if a stored
camera image with the cover closed matches a received
camera image, whereas if there is no match the coupler
cover is detected as open.
[0030] Figure 6 shows schematically an example logic
structure for sending a coupling stop signal in the form
of an alarm signal to the Cab Speaker and a brake com-
mand signal to the brake sub-system. The CU in the
CCTV includes an alarm flag 1 in the SSI which is sent
to the TMS when the inter-train distance measured by
the Image Processor becomes less than a predetermined
threshold value. The CU has an AND logic circuit 104
and when the inter-train distance measured by the Image
Processor becomes less than the predetermined thresh-
old value, and the Image Processor detects that the other
train’s coupler cover is closed, the CU also includes an
alarm flag 2 in the SSI which is sent to the TMS.
[0031] TMS has an AND logic circuit 105 and an OR
logic circuit 106. The AND logic circuit 105 send a flag
signal to the OR logic circuit 106 when the alarm flag
signal 1 is included in the SSI and the coupler cover mon-
itoring device 10 detects that the train unit’s own cover
is closed. The OR logic circuit 106 then outputs the alarm
signal to the Cab Speaker and the brake command signal
to the brake sub-system via the communication network
in the train when it receives the flag signal from the AND
logic circuit 105 or the alarm flag 2 is included in the SSI
received from the CU.
[0032] Optionally, as shown in Figure 6, a traction ON
signal and/or a brake OFF signal from the MMI can be
included as an input to the AND logic circuit 105 in order
to further reduce the likelihood of unnecessary alarms.
[0033] Figure 7 shows schematically a variant logic
structure in which an alarm signal is sent from the CCTV
to the Cab Monitor. The TMS includes an alarm flag in
the TSI when the coupler cover monitoring device 10
detects that the train unit’s own cover is closed. Option-
ally, a traction ON signal and/or a brake OFF signal from
the MMI can be required in order that the alarm flag is
included. For example, the TMS can have an AND logic
circuit 107 which outputs the alarm flag on detection of
a closed cover and the traction ON signal and/or the
brake OFF signal.
[0034] The CU in the CCTV has an AND logic circuit
108, an AND logic circuit 109 and an OR logic circuit 110.
The AND logic circuit 109 sends a flag to the OR logic
circuit 110 when the alarm flag included in the TSI re-
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ceived from the TMS and the inter-train distance meas-
ured by the Image Processor is less than predetermined
threshold value. The other AND logic circuit 108 sends
a flag to the OR logic circuit 110 when the Image Proc-
essor detects that the coupler cover of the other train is
closed and the inter-train distance measured by the Im-
age Processor is less than a predetermined threshold
value. The OR logic circuit 110 sends a coupling stop
signal in the form of an alarm signal to the Cab Monitor
when the OR logic circuit 110 receives the respective
flag from either or both of AND logic circuit 108 and AND
logic circuit 109.
[0035] Again, the inter-train distance can be displayed
on the Cab Monitor in real time.
[0036] In the second embodiment, the coupler cover
configuration of the other train can be detected by the
front camera. Even if the driver of the train unit forgets
to check the other train’s coupler cover, the coupling sup-
port system can warn the driver and avoid damage to the
other train.
[0037] Figures 8 to 10 relate to a third embodiment of
a coupling support system.
[0038] In the first and second embodiments discussed
above, the coupling support system sends an alarm sig-
nal to Cab Speaker or the CU of the CCTV sends an
alarm signal to Cab Monitor. However, in the third em-
bodiment, the TMS sends an alarm signal to both the
Cab Speaker and the Cab Monitor. This can reduce the
total processing load on the coupling support system.
Figure 8 shows schematically one example of the cou-
pling support system of the third embodiment. The main
difference compared to the system of Figure 1 is that the
CU now communicates with the Cab Monitor via the TMS.
[0039] Figure 9 shows schematically an example logic
structure for sending an alarm signal from the TMS to
the Cab Speaker and the Cab Monitor, and for sending
a brake command signal to the brake sub-system. The
logic structure for deciding if the alarm signal should be
sent or not is the same as that of Figure 3. However,
when it is determined that an alarm signal is to be sent
by the TMS, this signal is sent to the Cab Speaker and
the Cab Monitor.
[0040] Figure 10 shows schematically another exam-
ple logic structure showing the ability of the CCTV to de-
tect the coupler cover configuration of the other opposing
train by using the camera image from the front camera.
The logic structure for deciding if the alarm signal should
be sent or not is the same as that of Figure 6. However,
again, when it is determined that an alarm signal is to be
sent by the TMS, this signal is sent to the Cab Speaker
and the Cab Monitor.
[0041] Figures 11 to 13 relate to a fourth embodiment
of a coupling support system. In the first and second em-
bodiments discussed above, the coupling support sys-
tem sends an alarm signal to Cab Speaker or the CU of
the CCTV sends an alarm signal to Cab Monitor. How-
ever, in the fourth embodiment, the CU of the CCTV
sends an alarm signal to both the Cab Speaker and the

Cab Monitor. This can also reduce the total processing
load on the coupling support system. Figure 11 shows
schematically one example of the coupling support sys-
tem of the fourth embodiment. The main difference com-
pared to the system of Figure 1 is that the TMS now
communicates with the Cab Speaker via the CU. Figure
12 shows schematically an example logic structure for
sending an alarm signal from the CU to the Cab Speaker
and the Cab Monitor. The logic structure for deciding if
the alarm signal should be sent or not is the same as that
of Figure 4. However, when it is determined that an alarm
signal is to be sent by the CU, this signal is sent to the
Cab Speaker and the Cab Monitor.
[0042] Figure 13 shows schematically another exam-
ple logic structure showing the ability of the CCTV to de-
tect the coupler cover configuration of the other opposing
train by using the camera image from the front camera.
The logic structure for deciding if the alarm signal should
be sent or not is the same as that of Figure 7. However,
again, when it is determined that an alarm signal is to be
sent by the TMS, this signal is sent to the Cab Speaker
and the Cab Monitor.
[0043] While the disclosure has been described in con-
junction with the exemplary embodiments described
above, many equivalent modifications and variations will
be apparent to those skilled in the art when given this
disclosure. Accordingly, the exemplary embodiments of
the disclosure set forth above are considered to be illus-
trative and not limiting.

Claims

1. A support system for supporting a coupling operation
between a first train unit (Car 1) and a second train
unit, each train unit having a respective coupler for
coupling to the coupler of the other train unit, and a
respective coupler cover which is movable between
a closed configuration in which the cover covers its
coupler and an open configuration in which the cou-
pler is revealed to allow coupling, the support system
including:

a distance measuring device mountable at a
front of the first train unit and operable to meas-
ure a distance between the first train unit and
the second train unit;
a coupler cover monitoring device (10) mount-
able to the first train unit (Car 1) and operable
to detect an open or closed configuration status
of the first train unit’s coupler cover; and
a protection sub-system mountable to the first
train unit (Car 1), the protection sub-system be-
ing configured to receive a distance measure-
ment from the distance measuring device and a
configuration status from the coupler cover mon-
itoring device (10), and issue a coupling stop
signal when the distance measurement is less
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than a predetermined threshold distance and
the configuration status indicates the first train
unit’s coupler cover is closed;
characterised in that the distance measuring
device comprises a camera which is configured
to obtain an image of the front of the second
train unit, and an image processing unit which
is configured to determine the distance between
the first train unit and the second train unit from
the obtained image, and to determine the open
or closed configuration status of the coupler cov-
er of the second train unit from the obtained im-
age, the protection sub-system being also con-
figured to issue the coupling stop signal when
the distance measurement is less than a prede-
termined threshold distance and the image
processing unit determines the second train
unit’s coupler cover is closed.

2. The support system according to claim 1 further in-
cluding a driver alert sub-system connected to the
protection sub-system, the driver alert sub-system
being configured to issue a warning to a driver of the
first train unit on receipt of the coupling stop signal.

3. The support system according to claim 1 or 2 further
including a brake sub-system connected to the pro-
tection sub-system, the brake sub-system being
configured to apply brakes of the first train unit (Car
1) on receipt of the coupling stop signal.

4. The support system according to any one of the pre-
vious claims, wherein the protection sub-system is
configured to receive a signal indicating whether a
traction sub-system of the first train unit (Car 1) is
operating or not operating, and only issue the cou-
pling stop signal when the traction sub-system is op-
erating.

5. The support system according to any one of the pre-
vious claims, wherein the protection sub-system is
configured to receive a signal indicating whether
brakes of the first train unit are on or off, and only
issue the coupling stop signal when the brakes are
off.

6. The support system according to any one of the pre-
vious claims, wherein the protection sub-system is
configured to receive a signal indicating a running
direction of a train of which the first train unit (Car 1)
is a component, and only issue the coupling stop
signal when the train running direction indicates that
the first train unit is a head unit of the train.

7. A train unit (Car 1) having:

a coupler for coupling to the coupler of another
train unit;

a coupler cover which is movable between a
closed configuration in which the cover covers
the coupler and an open configuration in which
the coupler is revealed to allow coupling; and
the support system of any one of the previous
claims mounted thereto for supporting a cou-
pling operation between the train unit (Car 1)
and the other train unit.

Patentansprüche

1. Unterstützungssystem zum Unterstützen eines
Kupplungsvorgangs zwischen einer ersten Zugein-
heit (Wagen 1) und einer zweiten Zugeinheit, wobei
jede Zugeinheit eine entsprechende Kupplung zum
Kuppeln an die Kupplung der anderen Zugeinheit
und eine entsprechende Kupplungsabdeckung auf-
weist, die zwischen einer geschlossenen Anord-
nung, in der die Abdeckung die Kupplung abdeckt,
und einer offenen Anordnung, in der die Kupplung
freigelegt wird, um das Kuppeln zu ermöglichen, be-
wegbar ist, wobei das Unterstützungssystem Fol-
gendes umfasst:

eine Abstandsmessvorrichtung, die an einer
Vorderseite der ersten Zugeinheit anbringbar
und betriebsbereit ist, um einen Abstand zwi-
schen der ersten Zugeinheit und der zweiten Zu-
geinheit zu messen;
eine Kupplungsabdeckungsüberwachungsvor-
richtung (10), die an der ersten Zugeinheit (Wa-
gen 1) anbringbar und betriebsbereit ist, um ei-
nen geöffneten oder geschlossenen Anord-
nungsstatus der Kupplungsabdeckung der ers-
ten Zugeinheit zu detektieren; und
ein untergeordnetes Schutzsystem, das an der
ersten Zugeinheit (Wagen 1) anbringbar ist, wo-
bei das untergeordnete Schutzsystem ausge-
legt ist, um eine Abstandsmessung von der Ab-
standsmessvorrichtung und einen Anordnungs-
status von der Kupplungsabdeckungsüberwa-
chungsvorrichtung (10) zu empfangen und ein
Kuppelstoppsignal auszugeben, wenn die Ab-
standsmessung kleiner als ein vorbestimmter
Abstandsschwellwert ist und der Anordnungs-
status angibt, dass die Kupplungsabdeckung
der ersten Zugeinheit geschlossen ist;
dadurch gekennzeichnet, dass die Abstands-
messvorrichtung eine Kamera, die ausgelegt ist,
um ein Bild der Vorderseite der zweiten Zuge-
inheit zu erhalten, und eine Bildverarbeitungs-
einheit umfasst, die ausgelegt ist, um den Ab-
stand zwischen der ersten Zugeinheit und der
zweiten Zugeinheit anhand des erhaltenen Bilds
zu bestimmen und den offenen oder geschlos-
senen Anordnungsstatus der Kupplungsabde-
ckung der zweiten Zugeinheit anhand des er-
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haltenen Bilds zu bestimmen, wobei das unter-
geordnete Schutzsystem auch ausgelegt ist, um
das Kuppelstoppsignal auszugeben, wenn die
Abstandsmessung kleiner als ein vorbestimm-
ter Abstandsschwellenwert ist und die Bildver-
arbeitungseinheit bestimmt, dass die Kupp-
lungsabdeckung der zweiten Zugeinheit ge-
schlossen ist.

2. Unterstützungssystem nach Anspruch 1, das ferner
ein untergeordnetes Fahrerwarnsystem umfasst,
das mit dem untergeordneten Schutzsystem verbun-
den ist, wobei das untergeordnete Fahrerwarnsys-
tem ausgelegt ist, um bei Empfang des Kuppelstopp-
signals eine Warnung an einen Fahrer einer ersten
Zugeinheit auszugeben.

3. Unterstützungssystem nach Anspruch 1 oder 2, das
ferner ein untergeordnetes Bremssystem umfasst,
das mit dem untergeordneten Schutzsystem verbun-
den ist, wobei das untergeordnete Bremssystem
ausgelegt ist, um bei Empfang des Kuppelstoppsig-
nals die Bremsen der ersten Zugeinheit (Wagen 1)
anzuwenden.

4. Unterstützungssystem nach einem der vorangegan-
genen Ansprüche, wobei das untergeordnete
Schutzsystem ausgelegt ist, um ein Signal zu emp-
fangen, das angibt, ob ein untergeordnetes Trakti-
onssystem der ersten Zugeinheit (Wagen 1) in Be-
trieb ist oder nicht, und nur das Koppelstoppsignal
auszugeben, wenn das untergeordnete Traktions-
system in Betrieb ist.

5. Unterstützungssystem nach einem der vorangegan-
genen Ansprüche, wobei das untergeordnete
Schutzsystem ausgelegt ist, um ein Signal zu emp-
fangen, das angibt, ob die Bremsen der ersten Zu-
geinheit eingeschaltet oder ausgeschaltet sind, und
nur ein Koppelstoppsignal auszugeben, wenn die
Bremsen ausgeschaltet sind.

6. Unterstützungssystem nach einem der vorangegan-
genen Ansprüche, wobei das untergeordnete
Schutzsystem ausgelegt ist, um ein Signal zu emp-
fangen, das eine Fahrtrichtung eines Zugs angibt,
von dem die erste Zugeinheit (Wagen 1) ein Teil ist,
und das Koppelstoppsignal nur auszugeben, wenn
die Zugfahrtrichtung angibt, dass die erste Zugein-
heit eine führende Einheit des Zugs ist.

7. Zugeinheit (Wagen 1), die Folgendes aufweist:

eine Kupplung zum Kuppeln an die Kupplung
einer anderen Zugeinheit;
eine Kupplungsabdeckung, die zwischen einer
geschlossenen Anordnung, in der die Abde-
ckung die Kupplung abdeckt, und einer offenen

Anordnung, in der die Kupplung freigelegt ist,
um das Koppeln zu ermöglichen, bewegbar ist;
und
ein Unterstützungssystem nach einem der vor-
angegangenen Ansprüche, das daran ange-
bracht ist, um den Kuppelvorgang zwischen der
Zugeinheit (Wagen 1) und der anderen Zugein-
heit zu unterstützen.

Revendications

1. Système de support pour supporter une opération
de couplage entre une première unité de train (Wa-
gon 1) et une seconde unité de train, chaque unité
de train ayant un coupleur respectif pour un couplage
au coupleur de l’autre unité de train, et un couvercle
de coupleur respectif qui est mobile entre une con-
figuration fermée dans laquelle le couvercle recou-
vre son coupleur et une configuration ouverte dans
laquelle le coupleur est révélé pour permettre un
couplage, le système de support comprenant :

un dispositif de mesure de distance pouvant être
monté à l’avant de la première unité de train et
opérationnel pour mesurer une distance entre
la première unité de train et la seconde unité de
train ;
un dispositif de surveillance de couvercle de
coupleur (10) pouvant être monté sur la premiè-
re unité de train (Wagon 1) et opérationnel pour
détecter un état de configuration ouverte ou fer-
mée du couvercle de coupleur de la première
unité de train ; et
un sous-système de protection pouvant être
monté sur la première unité de train (Wagon 1),
le sous-système de protection étant configuré
pour recevoir une mesure de distance prove-
nant du dispositif de mesure de distance et un
état de configuration provenant du dispositif de
surveillance de couvercle de coupleur (10), et
émettre un signal d’arrêt de couplage lorsque la
mesure de distance est inférieure à une distance
de seuil prédéterminée et l’état de configuration
indique que le couvercle de coupleur de la pre-
mière unité de train est fermé ;
caractérisé en ce que le dispositif de mesure
de distance comprend un dispositif de prise vue
qui est configuré pour obtenir une image de
l’avant de la seconde unité de train, et une unité
de traitement d’image qui est configurée pour
déterminer la distance entre la première unité
de train et la seconde unité de train à partir de
l’image obtenue, et pour déterminer l’état de
configuration ouverte ou fermée du couvercle
de coupleur de la seconde unité de train à partir
de l’image obtenue, le sous-système de protec-
tion étant également configuré pour émettre le
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signal d’arrêt de couplage lorsque la mesure de
distance est inférieure à une distance de seuil
prédéterminée et l’unité de traitement d’image
détermine que le couvercle de coupleur de la
seconde unité de train est fermé.

2. Système de support selon la revendication 1, com-
prenant en outre un sous-système d’alerte de con-
ducteur connecté au sous-système de protection, le
sous-système d’alerte de conducteur étant configuré
pour émettre un avertissement à un conducteur de
la première unité de train concernant la réception du
signal d’arrêt de couplage.

3. Système de support selon la revendication 1 ou 2,
comprenant en outre un sous-système de freinage
connecté au sous-système de protection, le sous-
système de freinage étant configuré pour appliquer
des freins de la première unité de train (Wagon 1)
lors de la réception du signal d’arrêt de couplage.

4. Système de support selon l’une quelconque des re-
vendications précédentes, dans lequel le sous-sys-
tème de protection est configuré pour recevoir un
signal indiquant si un sous-système de traction de
la première unité de train (Wagon 1) est en fonction-
nement ou non, et pour émettre le signal d’arrêt de
couplage uniquement lorsque le sous-système de
traction est en fonctionnement.

5. Système de support selon l’une quelconque des re-
vendications précédentes, dans lequel le sous-sys-
tème de protection est configuré pour recevoir un
signal indiquant si des freins de la première unité de
train sont activés ou désactivés, et pour émettre le
signal d’arrêt de couplage uniquement lorsque les
freins sont désactivés.

6. Système de support selon l’une quelconque des re-
vendications précédentes, dans lequel le sous-sys-
tème de protection est configuré pour recevoir un
signal indiquant une direction de circulation d’un train
dont la première unité de train (Wagon 1) est un com-
posant, et pour émettre le signal d’arrêt de couplage
uniquement lorsque la direction de circulation de
train indique que la première unité de train est une
unité de tête du train.

7. Unité de train (Wagon 1) ayant :

un coupleur destiné à être couplé au coupleur
d’une autre unité de train ;
un couvercle de coupleur qui est mobile entre
une configuration fermée dans laquelle le cou-
vercle recouvre le coupleur et une configuration
ouverte dans laquelle le coupleur est révélé pour
permettre un couplage ; et
le système de support selon l’une quelconque

des revendications précédentes monté sur ce-
lui-ci pour supporter une opération de couplage
entre l’unité de train (Wagon 1) et l’autre unité
de train.
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