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METHOD, SYSTEM AND APPARATUS FOR DETERMINING REAL-TIME
RUNNING SPEED OF TRAIN

CROSS REFERENCE OF RELATED APPLICATION

[0001] The present application claims priority to Chinese Patent Application No.
201711386165.7, titled "METHOD, SYSTEM AND APPARATUS FOR DETERMINING
REAL-TIME RUNNING SPEED OF TRAIN", filed on December 20, 2017 with the state
intellectual property office of People's Republic of China, which is incorporated herein by

reference in its entirety.

FIELD
[0002] The present disclosure relates to the technical field of train network control, and in
particular to a method, a system and an apparatus for determining a real-time running speed of

a train, and a computer readable storage medium.

BACKGROUND

[0003] With rapid development of economy, science and technology, high speed railway
trains have been widely used. During high-speed running, it is particularly important to
accurately determine and monitor a real-time running speed of a train, which is not only
beneficial to intelligent control of the train, but also has great significance for safe

transportation.

[0004] In an existing method for determining a real-time train speed, data that may reflect
an actual running speed of a train is acquired only from a commonly used specific source, and
then a conversion formula is used to obtain a real-time running speed of the train. However,
due to the large quantity of devices in the train, the real-time running speed of the train
derived from single-source data information is sometimes not reliable. Once the data source
fails, the obtained real-time running speed of the train may be incorrect. Furthermore, due to
the conversion, there may be a delay in speed feedback when the train runs at a high-speed.
Thus, the existing methods for determining a real-time running speed of a train are not

effective.
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[0005] Therefore, in order to overcome the technical deficiencies existing in the
conventional methods for determining a real-time running speed of a train, it is desired to
provide a method including a wide variety of data sources and appropriate adjustment at a

high speed running state so as to accurately determine a real-time running speed of a train.

SUMMARY

[0006] A method for determining a real-time running speed of a train is provided, which
integrates a rotation speed of a traction motor obtained from a traction unit, an axle speed of a
target axle obtained from a braking control unit, and a real-time running speed of a train
provided by a GPS and uses the above parameters from different sources to provide different
schemes for different actual train running speeds. By using the multiple sources of the
parameters, and by eliminating a high-speed delay with a speed measured by a GPS in a
high-speed running state, a more accurate real-time running speed of the train can be obtained,

which facilitates subsequent intelligent control of the train.

[0007] A system, an apparatus and a computer readable storage medium for determining a

real-time running speed of a train are also provided.

[0008] The method for determining a real-time running speed of a train provided according
to the present disclosure includes the following steps. An axle speed of a target axle in a
braking system and rotation speeds of one or more traction motors in a traction system in a
target train are acquired. The rotation speeds are converted into a first real-time running speed
by using a preset correspondence between a traction motor rotation speed and a train running
speed in a case where the traction system is in a normal state. The axle speed is converted into
a second real-time running speed by using a preset correspondence between the axle speed
and the train running speed in a case where the braking system is in a normal state. The
second real-time running speed is determined as an effective real-time running speed of the
target train in a case where the braking system is in the normal state. It is determined whether
the effective real-time running speed is greater than a preset running speed threshold, a third
real-time running speed measured by a GPS is utilized to correct the effective real-time
running speed in a case where the effective running speed is greater than the preset running

speed threshold.
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[0009] In an embodiment, the traction system is determined to be in the normal state by the
method including: determining whether each of traction units in the traction system is in a
normal data communication state; determining whether an abnormality occurs in a process of
acquiring the rotation speeds of the one or more traction motors in a case where each of the
traction units is in the normal data communication state; determining whether any one of
acquired rotation speeds exceeds a preset rotation speed range in a case where no abnormality
occurs in the process of acquiring the rotation speeds of the one or more traction motors;
determining that the traction system is in the normal state in a case where none of the acquired

rotation speeds exceeds the preset rotation speed range.

[0010] In an embodiment, the braking system is determined to be in the normal state by the
method including: determining whether the braking system is in a preset failure state;
determining whether an abnormality occurs in the target axle in a case where the braking
system is not in the preset failure state; determining whether the braking system is in a normal
data communication state in a case where no abnormality occurs in the target axle;
determining that the braking system is in the normal state in a case where the braking system

is in the normal data communication state.

[0011] In an embodiment, in a case where the target train comprises a plurality of traction
systems, the method further includes: acquiring rotation speeds of one or more traction motors
in all of the traction systems; obtaining temporary values of the first real-time running speeds
by converting the rotation speeds by using the preset correspondence between the traction
motor rotation speed and the train running speed; averaging all the temporary values of the

first real-time running speed to obtain the first real-time running speed.

[0012] In an embodiment, the method further includes: determining the first real-time
running speed as the effective real-time running speed in a case where an abnormality occurs

in the braking system and the traction system is in the normal state.

[0013] In an embodiment, the correcting the effective real-time running speed by using a
third real-time running speed measured by a GPS includes: measuring the real-time running
speed of the target train by using the GPS to obtain the third real-time running speed;
calculating a ratio between the third real-time running speed and the effective real-time
running speed to obtain a correction parameter; and correcting the effective real-time running

speed by using the correction parameter.
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[0014] The system for determining a real-time running speed of a train provided according
to the present disclosure includes: a parameter acquiring unit, a first running speed
determining unit, a second running speed determining unit, an effective running speed
determining unit and a determination and correction unit. The parameter acquiring unit is
configured to acquire an axle speed of a target axle in a braking system and a rotation speed
of a traction motor in a traction system in a target train. The first running speed determining
unit is configured to convert the rotation speed into a first real-time running speed by using a
preset correspondence between a traction motor rotation speed and a train running speed in a
case where the traction system is in a normal state. The second running speed determining
unit is configured to convert the axle speed into a second real-time running speed by using a
preset correspondence between the axle speed and the train running speed in a case where the
braking system is in the normal state. The effective running speed determining unit is
configured to determine the second real-time running speed as an effective real-time running
speed of the target train in a case where the braking system is in the normal state. The
determination and correction unit is configured to determine whether the effective real-time
running speed is greater than a preset running speed threshold and correct the effective
real-time running speed by using a third real-time running speed measured by a GPS in a case

where the effective running speed is greater than the preset running speed threshold.

[0015] In an embodiment, the determination and correction unit includes: a GPS measuring
sub-unit, a correction parameter calculating sub-unit and a correction sub-unit. The GPS
measuring sub-unit is configured to measure the real-time running speed of the target train by
using the GPS to obtain the third real-time running speed. The correction parameter
calculating sub-unit is configured to calculate a ratio between the third real-time running
speed and the effective real-time running speed to obtain a correction parameter. The
correction sub-unit is configured to correct the effective real-time running speed by using the

correction parameter.

[0016] The apparatus for determining a real-time running speed of a train provided
according to the present disclosure includes: a storage medium and a processor. The storage
medium is configured to store computer programs. The processor is configured to perform
steps of the above method for determining a real-time running speed of a train when executing

the computer programs.
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[0017] The computer readable storage medium provided according to the present disclosure
stores computer programs. The computer program, when executed by a processor, causes the

processor to perform the method for determining a real-time running speed of a train.

[0018] In the method for determining a real-time running speed of a train, an axle speed of a
target axle in a braking system and a rotation speed of a traction motor in a traction system in
a target train are acquired. The rotation speed is converted into a first real-time running speed
by using a preset correspondence between a traction motor rotation speed and a train running
speed in a case where the traction system is in a normal state. The axle speed is converted into
a second real-time running speed by using a preset correspondence between the axle speed
and the train running speed in a case where the braking system is in the normal state. The
second real-time running speed is determined as an effective real-time running speed of the
target train in a case where the braking system is in the normal state. It is determined whether
the effective real-time running speed is greater than a preset running speed threshold. A third
real-time running speed measured by a GPS is utilized to correct the effective real-time
running speed in a case where the effective running speed is greater than the preset running

speed threshold.

[0019] Apparently, the technical solution provided according to the present disclosure
integrates a rotation speed of a traction motor obtained from a traction unit, an axle speed of a
target axle obtained from a braking control unit, and a real-time running speed of the train
provided by a GPS and uses the above parameters from different sources to provide different
schemes for different actual train running speeds. By using the multiple sources of the
parameters, and by eliminating a high-speed delay with a speed measured by a GPS in a
high-speed running state, a more accurate real-time running speed of the train can be obtained,
which facilitate subsequent intelligent control of the train. A determination system and an
apparatus for determining a real-time running speed of a train and a computer readable
storage medium are further provided according to the present disclosure, which have the

above beneficial effects and are not repeated herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In order to more clearly illustrate technical solutions of the embodiments of the

present disclosure or the conventional technology, the drawings required in the description of
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the embodiments or the conventional technology are briefly described below. Apparently, the
drawings are only some embodiments of the present disclosure, and other drawings may be
acquired by those skilled in the art based on the drawings provided herein without any

creative work.

[0021] Figure 1 is a schematic flow diagram of a method for determining a real-time

running speed of a train according to an embodiment of the present disclosure;

[0022] Figure 2 is a schematic flow diagram of determining that a traction system is in a
normal state in a method for determining a real-time running speed of a train according to an

embodiment of the present disclosure;

[0023] Figure 3 is a schematic flow diagram of determining that a braking system is in a
normal state in a method for determining a real-time running speed of a train according to an

embodiment of the present disclosure;

[0024] Figure 4 is a schematic flow diagram of correcting a speed by using a GPS in a
method for determining a real-time running speed of a train according to an embodiment of

the present disclosure; and

[0025] Figure 5 is a schematic structural block diagram of a system for determining a

real-time running speed of a train according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0026] A method, a system, and an apparatus for determining a real-time running speed of a
train and a computer readable storage medium are provided in the present disclosure, which
integrates a rotation speed of a traction motor obtained from a traction unit, an axle speed of a
target axle obtained from a braking control unit, and a real-time running speed of a train
provided by a GPS and uses the above parameters from different sources to provide different
schemes for different actual train running speeds. By using the multiple sources of the
parameters, and by eliminating a high-speed delay with a speed measured by a GPS in a
high-speed running state, a more accurate real-time running speed of the train can be obtained,

which facilitates subsequent intelligent control of the train.

[0027] In order to make the purpose, technical solution and advantages of the embodiment
of the present disclosure clearer, hereinafter, the technical solutions according to the
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embodiments of the present disclosure will be described clearly and completely in
conjunction with the drawings. Apparently, the described embodiments are only a few rather
than all of embodiments of the present disclosure. Any other embodiments obtained by those
skilled in the art based on the embodiments of the present disclosure without any creative

work fall within the scope of protection of the disclosure.

[0028] Reference is made to Figure 1, which is a schematic flow diagram of a method for
determining a real-time running speed of a train according to an embodiment of the present

disclosure.
[0029] The method includes the following steps S101 to S107.

[0030] In step S101, an axle speed of a target axle in a braking system and a rotation speed

of a traction motor in a traction system in a target train are acquired.

[0031] The braking system is responsible for controlling braking of the train, and thus it
monitors the axle speed of each of the train axles. The target axle is a representative axle
selected from all the train axles. A real-time running speed of the train converted from the axle
speed of the target axle can best reflect a true real-time running speed, and thus it is used with
a highest priority. The traction system provides traction for the target train, the most important
part of which is the traction motor. In the embodiment, the rotation speed of the traction motor
acquired from the traction system is also utilized to calculate the real-time running speed of

the train.

[0032] There may be different numbers of traction systems in trains of different types and
formations. Each traction system may include different numbers of traction motors. In a case
that only one traction system exists and is in a normal operation state and only one traction
motor is included in the traction system during the actual operation of the train, the rotation
speed of the only traction motor is required to be obtained. The target axle is determined from
all the train axles in the braking system based on a preset selection rule, and the axle speed is
obtained by using a corresponding axle speed sensor. For example, in a multiple-unit train
with eight carriages, an axle 3 in train axles of a locomotive may be selected as the target axle,

and the axle speed of the target axle is required to be obtained.

[0033] Apparently, in the case of multiple traction systems or multiple traction motors in a

traction system, there is a variety of ways to process multiple rotation speeds to obtain a
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representative speed. Only as a redundant design, for example, when a rotation speed of a
traction motor in a traction system is unavailable, another rotation speeds may be obtained for
subsequent processing and other processing such as averaging may also be performed to meet
some special requirements. The selection rules of the target axle may also be changed
according to the actual situation, which is not limited herein and may be flexibly selected

based on the actual conditions.

[0034] In step S102, the rotation speed is converted into a first real-time running speed by
using a preset correspondence between a traction motor rotation speed and a train running

speed in a case where the traction system is in a normal state.

[0035] Apparently, in a case of multiple traction systems in the target train, this step may be
changed as follows for example. The rotation speed of the traction motor in each of the
traction systems is acquired. A corresponding numbers of temporary values of the first
real-time running speed are obtained by converting the rotation speeds by using the preset
correspondence between the traction motor rotation speed and the train running speed. Then
an average of the temporary values of the first real-time running speed is calculated to obtain

the first real-time running speed.

[0036] The preset correspondence between the traction motor rotation speed and the train
running speed has been well known by those skilled in the art and may be different depending
on different actual conditions, such as train types, working conditions and other influencing

factors, which is not described herein.

[0037] In step S103, the axle speed is converted into a second real-time running speed by
using a preset correspondence between the axle speed and the train running speed in a case

where the braking system is in a normal state.

[0038] The normal states of the traction system and the braking system in steps S102 and
S103 are used to indicate that the actual working state of the traction motor and the target axle
is normal and thus the rotation speed of the traction motor and the axle speed of the train axle
obtained in this case are reliable and valid. The method for determining whether the traction
system and the braking system are in the normal states is described in detail in the following

embodiments.

[0039] In step S104, the second real-time running speed is determined as an effective
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real-time running speed of the target train in a case where the braking system is in the normal

state.

[0040] The reason for discarding the first real-time running speed converted from the
rotation speed of the traction motor in the traction system and using the second real-time
running speed converted from the axle speed of the target axle in the braking system is that
the target axle in the train braking system is connected with wheels that actually drives the

train, and thus it can most truly reflect the actual running speed of the target train.

[0041] Apparently, this step is performed under the condition that the braking system is in
the normal state. If an abnormality occurs in the braking system, which indicates that the axle
speed of the target axle cannot be fed back or the feedback axle speed is not reliable, the first
real-time running speed, as a reliable real-time running speed in this case, may be determined

as the effective real-time running speed.

[0042] In step S105, it is determined whether the effective real-time running speed is

greater than a preset running speed threshold.

[0043] Since a delay of the feedback of the running speed may occur when the train is in a
high-speed running state, a least speed which may cause the delay is used as a speed threshold,

to be compared with the effective real-time running speed.

[0044] In step S106, the effective real-time running speed is determined as an actual

real-time running speed of the train.

[0045] This step is performed if a determination result in S105 indicates that the effective
running speed is less than the preset running speed threshold. That is, if a speed critical point
at which the delay may occur is not yet reached, the effective real-time running speed may be

directly determined as the actual real-time running speed of the train.

[0046] In step S107, the effective real-time running speed is corrected by using a third

real-time running speed measured by a GPS.

[0047] This step is performed if the determination result in S105 indicates that the effective
running speed is greater than the preset running speed threshold. That is, if the speed critical
point at which the delay may occur is reached, the third real-time running speed measured by

the GPS is utilized to correct the effective real-time running speed.

[0048] Since the ultimate purpose is to obtain the accurate real-time running speed of the
9
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train based on the feedback from the train, the real-time running speed measured by the GPS,

instead of directly being used, is only used to correct the effective real-time running speed.

[0049] There are various ways to correct the effective real-time running speed. For example,
a difference or a ratio of the two is determined as a parameter for correction, which is not

limited herein. An appropriate correction method may be chosen based on the actual situation.

[0050] From the above technical solution, it can be seen that the method for determining a
real-time running speed of a train provided in the embodiment of the present disclosure
integrates a rotation speed of a traction motor obtained from a traction unit, an axle speed of a
target axle obtained from a braking control unit, and a real-time running speed of the train
provided by the GPS and uses the above parameters from different sources to provide
different schemes for different actual train running speeds. By using the multiple sources of
the parameters, and by eliminating a high-speed delay with a speed measured by a GPS in a
high-speed running state, a more accurate real-time running speed of the train can be obtained,

which facilitates subsequent intelligent control of the train.

[0051] Reference is made to Figure 2, which is a schematic flow diagram of determining
that a traction system is in a normal working state in a method for determining a real-time

running speed of a train according to an embodiment of the present disclosure.

[0052] In this embodiment, only the method of how to determine that the traction system is
in a normal working state in step S102 of the above embodiment is described in detail. The
other steps are substantially the same as those in the above embodiment, which are not

repeated herein.
[0053] The method may include the following steps S201 to S205.

[0054] In step S201, it is determined whether each of traction units in the traction system is

in a normal data communication state.

[0055] In step S202, it is determined whether an abnormality occurs in a process of

acquiring the rotation speeds of all the traction motor.

[0056] This step is performed under the condition that a determination result in step S201

indicates that each of the traction units is in the normal data communication state.

[0057] In step S203, it is determined whether any of acquired rotation speeds exceeds a

preset rotation speed range.
10
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[0058] This step is performed under the condition that a determination result in step S202
indicates that no abnormality occurs in the process of acquiring the rotation speeds of all the

traction motors.

[0059] In step S204, it is determined that an abnormality occurs in the traction system and

subsequent steps are not performed.

[0060] This step is performed as long as not all the above three determination conditions are
met. That is, the traction system is determined as abnormal, and rotation speed information of
the traction motor in the abnormal traction system is determined as unreliable. Therefore, the
subsequent steps are required not to be performed. The three determination conditions are
repeatedly determined until the three determination conditions are all met, and then the

subsequent steps can be performed.
[0061] Instep S205, it is determined that the traction system is in a normal state.

[0062] This step is performed under the condition that a determination result in step S203
indicates that none of the acquired rotation speeds exceeds the preset rotation speed range.
Hence based on the fact that the above three determination conditions are all met, it can be
determined that the traction system is in the normal state, and the rotation speed of the traction
motor under this state is converted into the first real-time running speed by using a conversion

formula in a subsequent step.

[0063] Reference is made to Figure 3, which is a schematic flow diagram of determining
that a braking system is in a normal working state in a method for determining a real-time

running speed of a train according to an embodiment of the present disclosure.

[0064] In this embodiment, only the method of how to determine that the braking system is
in a normal working state in step S103 of the above embodiment is described in detail. The
other steps are substantially the same as those in the above embodiment, which are not

repeated herein.

[0065] The method may include the following steps S301 to S305.

[0066] In step S301, it is determined whether the braking system is in a preset failure state.
[0067] In step S302, it is determined whether an abnormality occurs in the target axle.

[0068] This step is performed under the condition that a determination result in step S301

11
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indicates that the braking system of the target train is not in the preset failure state.

[0069] In step S303, it is determined whether the braking system is in a normal data

communication state.

[0070] This step is performed under the condition that a determination result in step S302

indicates that no abnormality occurs in the target axle.

[0071] In step S304, it is determined that an abnormality occurs in the braking system and

subsequent steps are not performed.

[0072] This step is performed as long as not all the above three determination conditions are
met. That is, the target axle is determined as abnormal, and axle speed information from the
abnormal target axle is determined as unreliable. Therefore, the subsequent steps are required
not to be performed. The three determination conditions are repeatedly determined until the

three determination conditions are all met, and then the subsequent steps can be performed.
[0073] In step S305, it is determined that the braking system is in a normal state.

[0074] This step is performed under the condition that a determination result in step S303
indicates that the braking system is in the normal data communication state. Hence based on
the fact that the above three determination conditions are all met, it can be determined that the
braking system is in the normal state, and the acquired axle speed of the target axle under this
state is converted into the second real-time running speed by using a conversion formula in a

subsequent step.

[0075] Reference is made to Figure 4, which is a schematic flow diagram of performing a
speed correction by using a GPS in a method for determining a real-time running speed of a

train according to an embodiment of the present disclosure.

[0076] In this embodiment, only the method of how to perform speed correction by using
the GPS in step S107 of the above embodiment is described in detail. The other steps are

substantially the same as those in the above embodiment, which are not repeated herein.
[0077] The method may include the following steps S401 to S403.

[0078] In step S401, a real-time running speed of the target train is measured by using the

GPS to obtain a third real-time running speed.
[0079] In step S402, a ratio between the third real-time running speed and an effective
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real-time running speed is calculated to obtain a correction parameter.

[0080] In step S403, the effective real-time running speed is corrected by using the

correction parameter.

[0081] In this embodiment, the ratio between the third real-time running speed and the
effective real-time running speed is calculated as the correction parameter, to be used to

correct the effective real-time running speed.

[0082] From the above technical solution, it can be seen that the method for determining a
real-time running speed of a train provided in the embodiment of the present disclosure
integrates a rotation speed of a traction motor obtained from a traction unit, an axle speed of a
target axle obtained from a braking control unit, and a third real-time running speed of a train
provided by the GPS and uses the above parameters from different sources to provide
different schemes for different actual train running speeds. By using the multiple sources of
the parameters, and by eliminating a high-speed delay with a speed measured by a GPS in a
high-speed running state, a more accurate real-time running speed of the train can be obtained,

which facilitates subsequent intelligent control of the train.

[0083] Due to complicated situations, the embodiments cannot be enumerated. Those
skilled in the art should realize that any embodiments obtained based on a basic principle
provided in the present disclosure in conjunction with actual situations without any creative

work fall within the scope of protection of the disclosure.

[0084] Reference is made to Figure 5, which is a schematic structural block diagram of a
system for determining a real-time train running speed according to an embodiment of the

present disclosure.

[0085] The determination system may include a parameter acquiring unit 100, a first
running speed determining unit 200, a second running speed determining unit 300, an

effective running speed determining unit 400 and a determination and correction unit 500.

[0086] The parameter acquiring unit 100 is configured to acquire an axle speed of a target
axle in a braking system and a rotation speed of a traction motor in a traction system in a

target train.

[0087] The first running speed determining unit 200 is configured to convert the rotation

speed into a first real-time running speed by using a preset correspondence between a traction
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motor rotation speed and a train running speed in a case where the traction system is in a

normal state.

[0088] The second running speed determining unit 300 is configured to convert the axle
speed into a second real-time running speed by using a preset correspondence between the

axle speed and the train running speed in a case where the braking system is in a normal state.

[0089] The effective running speed determining unit 400 is configured to determine the
second real-time running speed as an effective real-time running speed of the target train in a

case where the braking system is in the normal state.

[0090] The determination and correction unit 500 is configured to determine whether the
effective real-time running speed is greater than a preset running speed threshold and correct
the effective real-time running speed by using a third real-time running speed measured by a
global positioning system (GPS) in a case where the effective running speed is greater than

the preset running speed threshold.

[0091] The determination and correction unit 500 includes a GPS measuring sub-unit, a

correction parameter calculating sub-unit and a correction sub-unit.

[0092] The GPS measuring sub-unit is configured to measure the real-time running speed of

the target train by using the GPS to obtain the third real-time running speed.

[0093] The correction parameter calculating sub-unit is configured to calculate a ratio
between the third real-time running speed and the effective real-time running speed to obtain

a correction parameter.

[0094] The correction sub-unit is configured to correct the effective real-time running speed

by using the correction parameter.

[0095] Based on the above embodiments, an apparatus for determining a real-time running
speed of a train is further provided according to the present disclosure, which may include a
memory and a processor. The memory stores computer programs. The processor, when
executing the computer programs in the memory, performs steps provided in the above
embodiments. Apparently, the apparatus may further include various required network

interfaces, power source and other components.

[0096] A computer readable storage medium is further provided according to the present

disclosure. The computer readable storage medium stores computer programs. When the
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computer programs are performed by an executive terminal or a processor, the steps provided
in the above embodiments are performed. The storage medium may include: a U-disk, a
removable disk, a Read Only Memory (ROM), a Random Access Memory (RAM), a

magnetic disk or a compact disk and other mediums that can store program codes.

[0097] It should be noted that the embodiments in the specification are described in a
progressive manner, with the emphasis of each of the embodiments on the difference from
other embodiments. For the same or similar parts between the embodiments, reference may be
made one to another. Since the device disclosed in the embodiments corresponds to the
method disclosed in the embodiment, the description for the device is simple, and reference

may be made to the method embodiment for the relevant parts.

[0098] Those skilled in the art can further realize that the units and the algorithm steps of
the examples described in conjunction with the embodiments disclosed herein, may be
implemented by electronic hardware, computer software, or a combination thereof. To
illustrate interchangeability between the hardware and the software clearly, the composition
and the steps of each of the examples are generally described according to functions in the
above illustration. Whether the functions being performed by hardware or software depends
on a specific application and a design constraint condition of the technical solution. Those
skilled in the art can implement the described functions using different methods for each of
the specific applications, however, the implementation should not be considered to go beyond

the scope of the present disclosure.

[0099] The principles and implementations are clarified using specific embodiments herein.
The above description of the embodiments is only intended to help understanding the method
of the present disclosure and the key concept thereof. It should be noted that, numerous
improvements and modifications can be made to the present disclosure by those skilled in the
art without deviation from the scope of the present disclosure. These improvements and

modifications should fall within the scope of protection of the present disclosure.

[0100] It should be further noted that the relationship terminologies such as "first",
"second" and the like are only used herein to distinguish one entity or operation from another,
rather than to necessitate or imply that the actual relationship or order exists between the
entities or operations. Furthermore, terms of "include", "comprise" or any other variants are

intended to be non-exclusive. Therefore, a process, method, article or apparatus including a

15



plurality of elements includes not only the elements but also other elements that are not
enumerated, or also include the elements inherent to the process, method, article or apparatus.
Unless expressively limited otherwise, the statement "comprising (including) a..." does not
exclude the case that other similar elements may exist in the process, method, article or

apparatus.
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CLAIMS

1. A method for determining a real-time running speed of a train, comprising:

acquiring an axle speed of a target axle in a braking system and rotation speeds of one or

more traction motors in a traction system in a target train;

converting the rotation speeds into a first real-time running speed by using a preset
correspondence between a traction motor rotation speed and a train running speed if

determining that the traction system is in a normal state;

converting the axle speed into a second real-time running speed by using a preset
correspondence between the axle speed and the train running speed if determining that the

braking system is in a normal state;

determining the second real-time running speed as an effective real-time running speed

of the target train in a case where the braking system is in the normal state; and

determining whether the effective real-time running speed is greater than a preset
running speed threshold, and correcting the effective real-time running speed by using a third
real-time running speed measured by a global positioning system (GPS) in a case where the

effective running speed is greater than the preset running speed threshold.

2. The method according to claim 1, wherein the determining that the traction system is

in a normal state comprises:

determining whether each of traction units in the traction system is in a normal data

communication state;

determining whether an abnormality occurs in a process of acquiring the rotation speeds
of the one or more traction motors in a case where each of the traction units in the traction

system is in the normal data communication state;

determining whether any one of acquired rotation speeds exceeds a preset rotation speed
range in a case where no abnormality occurs in the process of acquiring the rotation speeds of

the one or more traction motors; and

determining that the traction system is in the normal state in a case where none of the

acquired rotation speeds exceeds the preset rotation speed range.
3. The method according to claim 1, wherein the determining that the braking system is
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in a normal state comprises:
determining whether the braking system is in a preset failure state;

determining whether an abnormality occurs in the target axle in a case where the braking

system is not in the preset failure state;

determining whether the braking system is in a normal data communication state in a

case where no abnormality occurs in the target axle; and

determining that the braking system is in the normal state in a case where the braking

system is in the normal data communication state.

4. The method according to any one of claims 1 to 3, wherein in a case where the target

train comprises a plurality of traction systems, the method further comprises:

acquiring rotation speeds of one or more traction motors in all of the plurality of traction

systems;

obtaining temporary values of the first real-time running speed by converting the rotation
speeds using the preset correspondence between the traction motor rotation speed and the

train running speed; and

averaging all the temporary values of the first real-time running speed to obtain the first

real-time running speed.
5. The method according to claim 4, further comprising:

determining the first real-time running speed as the effective real-time running speed in a
case where an abnormality occurs in the braking system and the traction state is in the normal

state.

6. The method according to claim 5, wherein the correcting the effective real-time

running speed by using a third real-time running speed measured by a GPS comprises:

measuring the real-time running speed of the target train by using the GPS to obtain the

third real-time running speed;

calculating a ratio between the third real-time running speed and the effective real-time

running speed to obtain a correction parameter; and

correcting the effective real-time running speed by using the correction parameter.
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7. A system for determining a real-time running speed of a train, comprising:

a parameter acquiring unit, configured to acquire an axle speed of a target axle in a

braking system and a rotation speed of a traction motor in a traction system in a target train;

a first running speed determining unit, configured to convert the rotation speed into a
first real-time running speed by using a preset correspondence between a traction motor
rotation speed and a train running speed in a case where the traction system is in a normal

state;

a second running speed determining unit, configured to convert the axle speed into a
second real-time running speed by using a preset correspondence between the axle speed and

the train running speed in a case where the braking system is in a normal state;

an effective running speed determining unit, configured to determine the second
real-time running speed as an effective real-time running speed of the target train in a case

where the braking system is in the normal state; and

a determination and correction unit, configured to determine whether the effective
real-time running speed is greater than a preset running speed threshold and correct the
effective real-time running speed by using a third real-time running speed measured by a
global positioning system (GPS) in a case where the effective running speed is greater than

the preset running speed threshold.

8. The system according to claim 7, wherein the determination and correction unit

comprises:

a GPS measuring sub-unit, configured to measure the real-time running speed of the

target train by using the GPS to obtain the third real-time running speed;

a correction parameter calculating sub-unit, configured to calculate a ratio between the
third real-time running speed and the effective real-time running speed to obtain a correction

parameter; and

a correction sub-unit, configured to correct the effective real-time running speed by using

the correction parameter.
9. An apparatus for determining a real-time running speed of a train, comprising:
a storage medium, configured to store computer programs;
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a processor, configured to perform steps of the method for determining a real-time
running speed of a train described according to any one of claims 1 to 6 when executing the

computer programs.

10. A computer readable storage medium, storing computer programs, wherein the
computer program, when executed by a processor, causes the processor to perform the method

for determining a real-time running speed of a train according to any one of claims 1 to 6.
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