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(54) RAIL TRANSIT VEHICLE, AND DOOR CONTROL METHOD AND SYSTEM FOR RAIL TRANSIT 
VEHICLE

(57) Disclosed is a rail transit vehicle. The rail transit
vehicle comprises a plurality of carriages, wherein each
of the carriages comprises a plurality of doors respec-
tively arranged on two sides of the carriage; each of the
doors is correspondingly provided with a door controller
for receiving a door control signal and controlling the door
to be opened or closed; the door control signal comprises
a door opening instruction, a door closing instruction, a
zero-speed signal, a door enabling signal and a platform
enabling signal; and when the door opening instruction,
the zero-speed signal, the door enabling signal and the
platform enabling signal are all in effect, the door con-
troller controls the corresponding door to be opened. Also
disclosed are a door control method and system for a rail
transit vehicle. By means of same, vehicle safety can be
improved.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the technical
field of rail transit, in particular to a rail transit vehicle,
and a door control method and system for a rail transit
vehicle.

BACKGROUND OF THE INVENTION

[0002] Rail transit is an important part of a transporta-
tion system, and plays a very important role in passenger
transportation and logistics transportation. With the rapid
development of rail transit industry, the requirement for
the traffic volume of a rail vehicle is increasingly high
during peak traffic. In order to meet the requirement for
the traffic volume, rail vehicle coupling is usually required.
[0003] The rail vehicle coupling refers to a coupling
operation of two or more vehicle units, which can greatly
increase the transport capacity of the coupled rail vehicle.
However, when two or more vehicle units are coupled to
operate, sometimes the length of the rail vehicle exceeds
the length of a platform in some places. Then, the doors
of some carriages are located outside the platform. Once
the doors outside the platform are opened, passengers
or staffs may get off from the doors outside the platform,
resulting in casualties. Existing door control systems can-
not guarantee that the doors outside the platform will not
be opened.
[0004] The control failure of the doors, as an important
part of the rail vehicle, directly affects the running safety,
reliability and efficiency of the rail vehicle. Therefore, how
to provide a solution to the above technical problems is
an urgent problem to be solved by those skilled in the art.

SUMMARY OF THE INVENTION

[0005] Aiming at the shortcomings of the prior art, the
technical problem to be solved by the present invention
is to provide a rail transit vehicle, and a door control meth-
od and system for a rail transit vehicle, which ensures
that only doors on a platform side and in a platform range
can be opened, thereby avoiding casualties caused when
passengers or staffs get off doors outside the platform,
ensuring the safety of passengers, and improving the
safety of the vehicle.
[0006] In order to solve the technical problem, the tech-
nical solution adopted by the present invention is as fol-
lows: a rail transit vehicle includes a plurality of carriages,
each carriage includes a plurality of doors arranged on
two sides of the carriage; each of the doors is correspond-
ingly provided with a door controller for receiving a door
control signal and controlling the door to be opened or
closed;
[0007] The door control signal includes a door opening
instruction, a door closing instruction, a zero-speed sig-
nal, a door enabling signal and a platform enabling signal;

and when the door opening instruction, the zero-speed
signal, the door enabling signal and the platform enabling
signal are all valid, the door controller controls the cor-
responding door to be opened.
[0008] The above solution achieves the purpose that
only the doors on a platform side and in a platform range
can be opened, avoids casualties caused when passen-
gers or staffs get off the doors outside the platform, en-
sures the safety of the passengers and staffs, and im-
proves the safety of the vehicle. The rail transit vehicle
has the advantages of safety and reliability, and easy to
be implemented and promoted.
[0009] Further, each of the doors is correspondingly
provided with a door control switch, an input end of the
door control switch is connected with a vehicle zero-
speed relay and an output end of the door control switch
is connected with the corresponding door controller.
[0010] The door control switch facilitates the opening
and closing of the door, such that the door control is safe,
reliable, and easy to be implemented and promoted.
[0011] Further, the door controller is connected with a
vehicle-mounted signal device; and the vehicle-mounted
signal device is used for detecting a platform side, a plat-
form length and a stop position where the rail transit ve-
hicle locates, and identifying, according to a set vehicle
length and door layout, whether the door is on the plat-
form side and in a platform range, and transmitting a plat-
form enabling signal to the corresponding door controller.
[0012] The platform enabling signal can be transmitted
to the door controller via a hard wire or a communication
bus, such that the accurate platform enabling signal can
be acquired.
[0013] Further, the door controller is connected with a
display arranged on an exterior side of the vehicle to dis-
play a door status.
[0014] The present invention further provides a door
control method for a rail transit vehicle, the method in-
cluding: when a door opening instruction, a zero-speed
signal, a door enabling signal and a platform enabling
signal of a door are all valid, controlling the door to be
opened; otherwise, controlling the door not to be opened.
[0015] In the method of the present invention, the proc-
ess of acquiring the platform enabling signal of the door
includes:
Detecting a platform side, a platform length and a stop
position where the rail transit vehicle locates, determin-
ing, according to a set vehicle length and door layout,
whether the door is on the platform side and in a platform
range, and sending the platform enabling signal if the
door is on the platform side and in the platform range.
[0016] Preferably, the specific implementation process
of determining whether the door is on the platform side
and in a platform range includes:

(1) Obtaining, after the vehicle stops, the stop posi-
tion of the vehicle and the platform side correspond-
ing to the stop position; and
(2) Determining whether the door is in the platform
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range under the following two situations a) and b):

a) If the stop position does not exceed a platform
starting point on the platform side, determining
whether L-S0<S is true;

If L-S0<S is true, respectively determining
whether S 1<L-S0, S2<L-S0, ..., and Sn<L-
S0 are true;
If S1<L-S0 is true, determining that a first
door is in the platform range; otherwise, de-
termining that the first door is not in the plat-
form range;
If S2<L-S0 is true, determining that a sec-
ond door is in the platform range; otherwise,
determining that the second door is not in
the platform range;
And so on;
If Sn<L-S0 is true, determining that the n-th
door is in the platform range; otherwise, de-
termining that the n-th door is not in the plat-
form range;
If L-S0<S is not true, that is, L-S0≥S, deter-
mining that all the doors on the platform side
are in the platform range;

b) If the stop position exceeds the platform start-
ing point on the platform side, respectively de-
termining whether S1<S0, S2<S0, ..., and
Sn<S0 are true;

If S1<S0 is true, determining that the first
door is not in the platform range, otherwise,
determining whether S1-S0<L is true and if
so, determining that the first door is in the
platform range, otherwise determining that
the first door is not in the platform range;
If S2<S0 is true, determining that the sec-
ond door is not in the platform range, oth-
erwise, determining whether S2-S0<L is
true, and if so, determining that the second
door is in the platform range, otherwise de-
termining that the second door not in the
platform range;
And so on;
If Sn<S0 is true, determining that the n-th
door is not in the platform range, otherwise,
determining whether Sn-S0<L is true and if
so, determining that the n-th door is in the
platform range, otherwise determining that
the n-th door is not in the platform range;
Herein, L is the length of a platform; S is the
length of the vehicle; S 1 is the distance be-
tween the first door and the front end of the
vehicle; S2 is the distance between the sec-
ond door and the front end of the vehicle;
Sn is the distance between the n-th door
and the front end of the vehicle; S0 is the

distance between the stop position and the
platform starting point, that is, the distance
between the front end of the vehicle and the
platform starting point; the first door refers
to the first door near the front end of the
vehicle on the platform side, and the front
end of the vehicle refers to the end near the
platform starting point.

[0017] Preferably, the above-mentioned method of de-
termining whether the door is on the platform side and in
the platform range has the following advantages:

1) The method can accurately determine whether
the door is on the platform side and in the platform
range, is easy to implement, does not need to install
a position sensor or a platform detection device on
each door, and reduces the equipment cost and
maintenance cost.
2) The method ensures that only the doors on the
platform side and in the platform range can be
opened, thereby avoiding casualties caused when
passengers or staffs get off the doors outside the
platform, ensuring the safety of the passengers and
staffs, and improving the safety of the vehicle.
3) The method can automatically identify whether
the door is on the platform side and in the platform
range, which improves the degree of automation of
opening and closing the door, reduces the labor in-
tensity of a driver, and improves the reliability and
safety of the vehicle.

[0018] As an inventive concept, the present invention
further provides a door control system for a rail transit
vehicle, including:
A plurality of door controllers, wherein each of the door
controllers correspondingly controls a door, and controls
the door to be opened when a door opening instruction,
a zero-speed signal, a door enabling signal and a plat-
form enabling signal of the door are all valid.
[0019] Further, the door control system of the present
invention further includes a plurality of door control
switches, each of driver’s rooms, crew rooms and/or me-
chanic’s rooms shall be provided with a left/right door
control switch, and the door control switches are all con-
nected with a vehicle zero-speed relay; and the door con-
trol switch is used for sending a door opening instruction,
a door closing instruction, a zero-speed signal and a door
enabling signal to the door controller of the corresponding
side.
[0020] Further, the door control system of the present
invention further includes a vehicle-mounted signal de-
vice; and the vehicle-mounted signal device is used for
detecting a platform side, a platform length and a stop
position where the rail transit vehicle locates, and iden-
tifying, according to a set vehicle length and door layout,
whether the door is on the platform side and in a platform
range, and transmitting a platform enabling signal to the
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corresponding door controller.
[0021] The vehicle-mounted signal device can be re-
placed by other single device or a plurality of devices to
obtain a platform side, a platform length and a stop po-
sition. For example, the stop position can be obtained by
GPS, the platform length can be obtained from a preset
platform table, the platform side can be obtained by a
platform detection device, etc.
[0022] Compared with the prior art, the present inven-
tion has the following beneficial effects: the present in-
vention can ensure that only the doors on the platform
side and in the platform range can be opened, thereby
avoiding casualties caused when passengers or staffs
get off the doors outside the platform, ensuring the safety
of the passengers and staffs, and improving the safety
of the vehicle; and the present invention has the advan-
tages of safety, reliability, and is easy to be implemented
and promoted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG. 1 is a structural block diagram of a door control
system according to an embodiment of the present
invention;
FIG. 2 is a flowchart of a door control method ac-
cording to an embodiment of the present invention;
FIG. 3 is a schematic diagram of determining wheth-
er doors are on a platform side and in a platform
range according to an embodiment of the present
invention; and
FIG. 4 is a flowchart of a method of determining
whether doors are on a platform side and in a plat-
form range according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0024] A rail transit vehicle according to an embodi-
ment of the present invention includes a plurality of car-
riages, each of the carriages includes a plurality of doors
I (1, 2,..., n, n is the number of doors on a single side)
and a plurality of doors II (1, 2,..., n) respectively arranged
on two sides of the carriage, each of the doors is corre-
spondingly provided with a door controller and a door
control switch (the door control switch may be installed
in a driver’s room, a crew room and a mechanic room),
and a vehicle-mounted signal device and the door control
switch are both connected with the door controller. The
vehicle-mounted signal device detects a platform side, a
platform length and a stop position where the rail transit
vehicle locates, and can identify, according to a set ve-
hicle length and door layout, whether the door is on the
platform side and in a platform range. The vehicle-mount-
ed signal device outputs a platform enabling signal when
the door is on the platform side and in the platform range,
and transmits the platform enabling signal to the corre-

sponding door controller via a hard wire or a communi-
cation bus. A door control signal should at least include
a door opening instruction, a door closing instruction, a
zero-speed signal, a door enabling signal, a platform en-
abling signal, etc. The door controller controls the door
to be opened when the door opening signal, the zero-
speed signal, the door enabling signal and the platform
enabling signal are all valid.
[0025] The door opening instruction or door opening
signal is sent by the door control switch. The door control
switch is triggered to send the door opening instruction
or door closing instruction to the door controller. The door
opening instruction or door closing instruction is electri-
cally a high level signal or low level signal. The specific
door opening instruction being a high level signal or low
level signal may be set. Assuming that the door opening
instruction is a high level signal, when the door controller
receives a high level signal from the door control switch,
the door opening instruction is considered valid, other-
wise the door opening instruction is invalid.
[0026] The zero-speed signal is sent by a zero-speed
relay to the door controller through the door control
switch. When the vehicle is stationary, the zero-speed
relay is powered on and the zero-speed signal is valid.
[0027] The door enabling signal is sent by the vehicle-
mounted signal device or the door control switch. The
door enabling signal indicates whether the door can be
controlled to be opened or closed. When the door ena-
bling signal is valid, it indicates that the door can be con-
trolled to be opened, otherwise the door cannot be con-
trolled to be opened.
[0028] The platform enabling signal is sent to the door
controller by the vehicle-mounted signal device. It is con-
firmed whether each door on the platform side can be
opened, according to the determination whether the door
is on the platform side and in the platform range. When
a door is on the platform side and in the platform range,
the platform enabling signal of the door is valid.
[0029] If the door opening signal, the zero-speed sig-
nal, the door enabling signal and the platform enabling
signal of a door are all valid, the vehicle is stationary, the
door can be controlled to be opened, and the door control
switch of the door sends a door opening instruction. It is
determined whether the door is on the platform side and
in the platform range, which ensures that only the doors
on the platform side and in the platform range can be
opened, thereby avoiding casualties caused when pas-
sengers or staffs get off the doors outside the platform.
[0030] As shown in FIG. 1, a door control system ac-
cording to an embodiment of the present invention in-
cludes: a vehicle-mounted signal device, a door control-
ler, a door control switch, and an external display.
[0031] The vehicle-mounted signal device 101 is used
for detecting a platform side, a platform length and a stop
position where the rail transit vehicle locates, and iden-
tifying, according to a set vehicle length and door layout,
whether a door is on the platform side and in a platform
range, and transmitting a platform enabling signal to the
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corresponding door controller. The platform enabling sig-
nal is transmitted to the door controller via a hard wire or
a communication bus.
[0032] Each of the doors is provided with a door con-
troller 102 for receiving a door control signal and control-
ling the door to be opened or closed. The door control
signal should at least include a door opening instruction,
a door closing instruction, a zero-speed signal, a door
enabling signal, a platform enabling signal, etc., which
can be transmitted to the door controller via a hard wire
or a communication bus. The way to transmit a signal by
a hard wire is more reliable. The door controller controls
the door to be opened when the door opening signal, the
zero-speed signal, the door enabling signal and the plat-
form enabling signal are all valid.
[0033] The door control switch 103 is used for sending
a door opening instruction, a door closing instruction, a
door enabling instruction, etc. In front of the door control
switch, a zero-speed signal (i.e., a zero-speed relay) shall
be connected in series to ensure that a door opening
instruction, a door closing instruction, a door enabling
instruction, etc. can only be sent when the vehicle is sta-
tionary. The door control switch is not limited to being
implemented by means of a hard button or a soft button
of a switch or a display screen, and may also be integrat-
ed in the vehicle-mounted signal device, and the vehicle-
mounted signal device automatically sends a door open-
ing instruction, a door closing instruction, a door enabling
instruction, etc.
[0034] The external display 104 is used for displaying
information such as door state and platform enabling in-
formation. The external display is not limited to an LED
display or an LCD display, or the external display is in-
tegrated in a vehicle monitoring display.
[0035] As shown in FIG. 2, a door control process ac-
cording to an embodiment of the present invention is as
follows:

S201. When a vehicle is stationary, a zero-speed
relay is powered on and a zero-speed signal is valid.
S202. A vehicle-mounted signal device detects a
platform side, a platform length and a stop position
where the rail transit vehicle locates, determines, ac-
cording to a set vehicle length and door layout, which
doors are on the platform side and in a platform
range, and transmits a platform enabling signal to a
door controller.
S203. A door control switch sends a door open-
ing/closing instruction, a door enabling signal, a ze-
ro-speed signal, etc.
S204. The door controller receives a door control
signal, and the door controller controls a door to be
opened when a door opening signal, a zero-speed
signal, a door enabling signal and a platform ena-
bling signal are all valid; and the door is not opened
when any of the door opening signal, the zero-speed
signal, the door enabling signal, and the platform en-
abling signal is invalid.

S205. Door status and platform enabling information
are displayed on an external display to alert a driver
or passengers.

[0036] With reference to FIG. 3 and FIG. 4, it is as-
sumed that the length of a platform is L, the length of a
vehicle is S, the distance between a first door and the
front end of the vehicle is S1, the distance between a
second door and the front end of the vehicle is S2, the
distance between an n-th door and the front end of the
vehicle is Sn, and the distance between a stop position
and a platform starting point is S0. S0 refers to the dis-
tance between the front end of the vehicle and the plat-
form starting point, the first door refers to the first door
near the front end of the vehicle on the platform side, the
second door refers to the second door near the front end
of the vehicle on the platform side, and so on. The n-th
door refers to the n-th door near the front end of the ve-
hicle on the platform side, and the front end of the vehicle
refers to the end near the platform starting point. A meth-
od of determining whether a door is on a platform side
and in a platform range is as follows:

1) After a vehicle stops, a stop position of the vehicle
and a platform side corresponding to the stop posi-
tion are obtained;
2) Whether the door is in a platform range is deter-
mined under the following two situations a) and b);

a) If the stop position does not exceed a platform
starting point, whether L-S0<S is true is deter-
mined;

i) If L-S0<S is true, whether S1<L-S0, S2<L-
S0, ..., and Sn<L-S0 are true is determined
respectively;

If S1<L-S0 is true, the first door is in the
platform range, otherwise not in the
platform range.
If S2<L-S0 is true, the second door is
in the platform range, otherwise not in
the platform range.
And so on;
If Sn<L-S0 is true, the n-th door is in the
platform range, otherwise not in the
platform range.

ii) If L-S0<S is not true, that is, L-S0≥S is
true, all the doors on the platform side are
in the platform range;

b) If the stop position exceeds the platform start-
ing point, whether S 1<S0, S2<S0, ..., and
Sn<S0 are true is determined respectively;

If S1<S0, the first door is not in the platform
range, otherwise whether S1-S0<L is true
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is determined, and if so, the first door is in
the platform range, otherwise not in the plat-
form range.
If S2<S0 is true, the second door is not in
the platform range, otherwise whether S2-
S0<L is true is determined, and if so, the
second door is in the platform range, other-
wise not in the platform range.
If Sn<S0 is true, the n-th door is not in the
platform range, otherwise whether Sn-S0<L
is true is determined, and if so, the n-th door
is in the platform range, otherwise not in the
platform range.

Claims

1. A rail transit vehicle, comprising a plurality of car-
riages, each having a plurality of doors arranged on
two sides of the carriage, wherein:

each of the doors is correspondingly provided
with a door controller for receiving a door control
signal and controlling the door to open or close;
the door control signal comprises a door opening
instruction, a door closing instruction, a zero-
speed signal, a door enabling signal and a plat-
form enabling signal; and
the door controller is configured to control the
corresponding door to open when the door
opening instruction, the zero-speed signal, the
door enabling signal and the platform enabling
signal are all valid.

2. The rail transit vehicle according to claim 1, wherein
each of the doors is correspondingly provided with
a door control switch, an input end of the door control
switch is connected with a vehicle zero-speed relay,
and an output end of the door control switch is con-
nected with the corresponding door controller.

3. The rail transit vehicle according to claim 1, wherein
the door controller is connected with a vehicle-
mounted signal device, and the vehicle-mounted sig-
nal device is configured to detect a platform side, a
platform length and a stop position where the rail
transit vehicle locates, and to identify, according to
a set vehicle length and door layout, whether the
door is on the platform side and in a platform range,
and transmitting a platform enabling signal to the cor-
responding door controller.

4. The rail transit vehicle according to one of claims 1
to 3, wherein the door controller is connected with a
display arranged on an exterior side of the rail transit
vehicle.

5. A door control method for a rail transit vehicle, where-

in the method comprises:

when a door opening instruction, a zero-speed
signal, a door enabling signal and a platform en-
abling signal of a door are all valid, controlling a
vehicle door to open;
otherwise, controlling the door to remain closed.

6. The door control method for a rail transit vehicle ac-
cording to claim 5, wherein a process of acquiring
the platform enabling signal of the door comprises:

detecting a platform side, a platform length and
a stop position where the rail transit vehicle lo-
cates;
determining, according to a set vehicle length
and door layout, whether the door is on a plat-
form side and in a platform range; and
sending the platform an enabling signal if the
door is on the platform side and in the platform
range,
preferably, the step of determining whether the
door is on the platform side and in a platform
range comprises:

(1) obtaining, after the vehicle stops, a stop
position of the vehicle and the platform side
corresponding to the stop position; and
(2) determining whether the door is in the
platform range under the following condi-
tions:

a) if the stop position does not exceed
a platform starting point on the platform
side, determining whether L-S0<S is
true;

if L-S0<S is true, respectively de-
termining whether S1<L-S0, S2<L-
S0, ..., and Sn<L-S0 are true;
if S1<L-S0 is true, determining that
a first door is in the platform range;
otherwise, determining that the
first door is not in the platform
range;
if S2<L-S0 is true, determining that
a second door is in the platform
range; otherwise, determining that
the second door is not in the plat-
form range;
and so on;
if Sn<L-S0 is true, determining that
the n-th door is in the platform
range;
otherwise, determining that the n-
th door is not in the platform range;
if L-S0<S is not true, that is, L-
S0≥S, determining that all the
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doors on the platform side are in
the platform range;

b) if the stop position exceeds the plat-
form starting point on the platform side,
respectively determining whether
S1<S0, S2<S0, ..., and Sn<S0 are true;

if S 1<SO is true, determining that
the first door is not in the platform
range;
otherwise, determining whether
S1-S0<L is true, and if so, deter-
mining that the first door is in the
platform range, otherwise deter-
mining that the first door is not in
the platform range;
if S2<S0 is true, determining that
the second door is not in the plat-
form range, otherwise, determin-
ing whether S2-S0<L is true and if
so, determining that the second
door is in the platform range, oth-
erwise determining that the second
door is not in the platform range;
and so on;
if Sn<S0 is true, determining that
the n-th door is not in the platform
range;
otherwise, determining whether
Sn-S0<L is true and if so, determin-
ing that the n-th door is in the plat-
form range, otherwise determining
that the n-th door is not in the plat-
form range;

where L is the length of a platform, S is the length
of the vehicle, S 1 is a distance between the first
door and a front end of the vehicle, S2 is a dis-
tance between the second door and the front
end of the vehicle, Sn is a distance between the
n-th door and the front end of the vehicle, S0 is
a distance between the stop position and the
platform starting point, the first door refers to the
first door near the front end of the vehicle on the
platform side, and the front end of the vehicle
refers to the end near the platform starting point.

7. The door control method for a rail transit vehicle ac-
cording to claim 5, further comprising: displaying a
door status and the platform enabling signal.

8. A door control system for a rail transit vehicle, com-
prising:
a plurality of door controllers, wherein each of the
door controllers is configured to correspondingly
control a door, and to control the door to open when
a door opening instruction, a zero-speed signal, a

door enabling signal and a platform enabling signal
of the door are all valid.

9. The door control system for a rail transit vehicle ac-
cording to claim 8, further comprising:

a plurality of door control switches, wherein each
of the doors is correspondingly provided with
one of the door control switches, and the door
control switches are all connected with a vehicle
zero-speed relay; and
the door control switch is used for sending, to
the corresponding door controller, a door open-
ing instruction, a door closing instruction, a zero-
speed signal and a door enabling signal that are
used for the door controller to control the corre-
sponding door.

10. The door control system for a rail transit vehicle ac-
cording to claim 8, further comprising a vehicle-
mounted signal device, wherein the vehicle-mount-
ed signal device is configured to detect a platform
side, a platform length and a stop position where the
rail transit vehicle locates, to identify, according to a
set vehicle length and door layout, whether the door
is on the platform side and in a platform range, and
to transmit a platform enabling signal to the corre-
sponding door controller.
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