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(67)  The present disclosure relates to a method and
a system for measuring train wheelbase. The method
includes: judging whether train wheels are passing by at
least two non-contact sensors at present according to
sensing data from the at least two non-contact sensors
arranged on an outer side of a train track and arranged
at intervals along the train track; in response to determi-
nation that train wheels are passing by the at least two
non-contact sensors at present, calculating a moving
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speed of the train wheels according to the sensing data
from the atleasttwo non-contact sensors, and calculating
a first time interval of adjacent train wheels passing by a
same non-contact sensor of the at least two non-contact
sensors; and calculating a wheelbase of the adjacent
train wheels based on the moving speed and the first
time interval. By adoption of the embodiment of the
present disclosure, the adaptability of train wheelbase
measurement can be improved.

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 626 574 A1 2

Description

Cross Reference of Related Applications

[0001] The present application is based on the appli-
cation of the CN application number 201810756122.1,
filed on July 11, 2018, and claims the priority thereof, and
the disclosure of the CN application is entirely incorpo-
rated herein.

Field of the Invention

[0002] The presentdisclosure relates to a method and
a system for measuring train wheelbase.

Background of the Invention

[0003] In the data measurement related art of the rail-
way field, a wheelbase of a train of a certain railway sec-
tion can be measured, and the information of the train
can be obtained by analysis according to the measure-
ment data to provide necessary railway data information
for the railway department.

[0004] In the related art, a method for measuring the
wheelbase of the train includes: manually measuring the
distance between two groups of wheels of the train
through some customized measuring tools. The meas-
urement manner is mainly suitable for trains in static
states. Another method for measuring the wheelbase of
the train includes: a sensor-based method for measuring
the wheelbase of the moving train. In the method, a sen-
sormounted on arail is used for measuring a signal when
the wheels pass by, and then the wheelbase is calculat-
ed.

Summary of the Invention

[0005] The inventors have found through researches
that it is difficult to apply the manual measurement meth-
od in the related art to the measurement of a wheelbase
of a moving train, and the sensor-based measurement
method requires the installation of a sensor on arail, the
measurement result is easily affected by the distance
between the wheel and the sensor, the train speed and
other factors, and certain adaptive problems also exist.
[0006] In view of this, the embodiment of the present
disclosure provides a method and a system for measur-
ing train wheelbase, which can improve the adaptability
of train wheelbase measurement.

[0007] Inone aspect of the present disclosure, a meth-
od for measuring train wheelbase is provided, including:

judging whether train wheels are passing by at least
two non-contact sensors at present according to
sensing data from the at least two non-contact sen-
sors arranged on an outer side of a train track and
arranged at intervals along the train track;

in response to determination that the train wheels
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are passing by the at least two non-contact sensors
at present, calculating a moving speed of the train
wheels according to the sensing data from the at
least two non-contact sensors, and calculating a first
time interval of adjacent train wheels passing by a
same non-contact sensor of the at least two non-
contact sensors; and
calculating a wheelbase of the adjacent train wheels
based onthe moving speed and the firsttime interval.
[0008] In some embodiments, judging step includes:
comparing distance values of the train wheels re-
spectively sensed by each of the at least two non-
contact sensors at present with a preset distance
threshold range respectively; and
when the distance values are all within the distance
threshold range, determining that train wheels are
passing by the at least two non-contact sensors at
present.

[0009] In some embodiments, the step of calculating
the moving speed includes:

calculating a second time interval of the train wheels
passing by the non-contact sensors according to mo-
ments when the train wheels respectively pass by
each non-contact sensor of the at least two non-con-
tact sensors; and

determining the moving speed of the train wheels
according to the second time interval and a setting
distance between the non-contact sensors.

[0010] In some embodiments, the step of determining
the moving speed includes:

calculating a plurality of reference moving speeds
according to the second time interval of the train
wheels passing by any two non-contact sensors;
performing arithmetic averaging on the plurality of
reference moving speeds to obtain an arithmetic av-
erage value of the reference moving speeds; and
using the arithmetic average value of the reference
moving speeds as the moving speed of the train
wheels.

[0011] In some embodiments, the step of calculating
the first time interval includes:

determining the first time interval according to the mo-
ments when the adjacent train wheels respectively pass
by a same non-contact sensor of the at least two non-
contact sensors.

[0012] In some embodiments, the step of determining
the first time interval includes:

performing arithmetic averaging on reference time
intervals of the adjacent train wheels passing by
each non-contact sensor to obtain an arithmetic av-
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erage value of the reference time intervals; and
using the arithmetic average value of the reference
time intervals as the first time interval.

[0013] Insomeembodiments, the non-contactsensors
include a photoelectric sensor.

[0014] Insome embodiments, the photoelectric sensor
includes a laser ranging sensor.

[0015] Insomeembodiments, the atleasttwo non-con-
tact sensors are located on a same side of the train track.
[0016] In another aspect of the present disclosure, a
system for measuring train wheelbase is provided, in-
cluding:

at least two non-contact sensors, arranged on an
outer side of a train track, arranged at intervals along
the train track and configured to sense train wheels
running on the train track;

a judging unit, configured to judge whether train
wheels are passing by the at least two non-contact
sensors at present according to sensing data from
the at least two non-contact sensors;

a first calculation unit configured to calculate a mov-
ing speed of the train wheels according to the sens-
ing data from the at least two non-contact sensors
when the judging unit determines that train wheels
are passing by the at least two non-contact sensors
at present; and

a second calculation unit configured to calculate a
first time interval of adjacent train wheels passing by
a same non-contact sensor of the at least two non-
contact sensors and calculate a wheelbase of the
adjacent train wheels based on the moving speed
and the first time interval.

[0017] Insomeembodiments, the atleasttwo non-con-
tact sensors are located on a same side of the train track.
[0018] Insomeembodiments, the non-contactsensors
include a photoelectric sensor.

[0019] Insome embodiments, the photoelectric sensor
includes a laser ranging sensor, and an intersection of a
laser ray path of the laser ranging sensor and a vertical
plane where the train track is located is within a range
from an upper surface of the train track to a height of the
train wheels.

[0020] Insome embodiments, the laserray path is per-
pendicular to the train track.

[0021] In some embodiments, the system further in-
cludes:

a mounting base arranged on the outer side of the
train track at a preset distance;

wherein the at least two non-contact sensors are ar-
ranged on the mounting bases at intervals along an
extension direction of the train track.

[0022] In some embodiments, a connect line of two
non-contact sensors of the at least two non-contact sen-
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sors is parallel to the train track.

[0023] In some embodiments, connect lines of each
other among the at least two non-contact sensors are
collinear and are parallel to the train track.

[0024] Insomeembodiments, the atleasttwo non-con-
tact sensors are disposed at a same distance from the
train track, or at different distances from the train track
and respectively correspond to different distance thresh-
old ranges.

[0025] Insomeembodiments, the atleasttwo non-con-
tact sensors are arranged on a same outer side of at least
two train tracks, and distance values of the train wheels
running on the at least two train tracks sensed by the at
least two non-contact sensors respectively correspond
to different distance threshold ranges.

[0026] In another aspect of the present disclosure, a
system for measuring train wheelbase is provided, in-
cluding:

a memory; and

a processor coupled to the memory, wherein the
processor is configured to execute the aforemen-
tioned method for measuring train wheelbase based
on instructions stored in the memory.

[0027] In another aspect of the present disclosure, a
computer readable storage medium is provided, a com-
puter program is stored thereon, and the program, when
executed by a processor, implements the aforemen-
tioned method for measuring train wheelbase.

[0028] Therefore, according to the embodiment of the
present disclosure, the train wheels are sensed by the
non-contact sensors that are arranged on an outer side
of a train track and arranged at intervals along the train
track, the moving speed is calculated according to the
sensing data, then the time interval of the adjacent train
wheels passing by the non-contact sensors is calculated,
and the wheelbase of the train wheels is further calculat-
ed according to the moving speed and the time interval.
The wheelbase measuring manner can not only realize
the wheelbase measurement of the moving train, butalso
can reduce the influence of other factors, thus improving
the adaptability of the train wheelbase measurement.

Brief Description of the Drawings

[0029] The drawings constituting a part of the specifi-
cation describe the embodiments of the present disclo-
sure and are used for explaining the principles of the
present disclosure together with the specification.
[0030] The presentdisclosure can be more clearly un-
derstood from the following detailed description with ref-
erence to the drawings, in which:

Fig.1 is a schematic block diagram of some embod-
iments according to the system for measuring train
wheelbase of the present disclosure;

Fig.2 is a schematic diagram of a measuring scenar-
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io of some embodiments according to the system for
measuring train wheelbase of the present disclo-
sure;

Fig.3 is a schematic setting diagram of a laser rang-
ing sensor in the embodiment in Fig.2;

Fig.4 is a schematic diagram of judging wheels pass-
ing of in the embodiment in Fig.2;

Fig.5 is a schematic flow diagram of some embodi-
ments according to the method for measuring train
wheelbase of the present disclosure;

Fig.6 is a schematic block diagram of some other
embodiments according to the system for measuring
train wheelbase of the present disclosure.

[0031] It should be understood that the dimensions of
various parts shown in the drawings are actually scaled.
Further, the same or similar reference signs denote the
same or similar members.

Detailed Description of the Embodiments

[0032] Various exemplary embodiments of the present
disclosure will now be described in detail with reference
to the drawings. The description of the exemplary em-
bodiments is merely illustrative, and is in no way intended
to limit the present disclosure and the application or use
thereof. The present disclosure can be implemented in
many different forms and is not limited to the embodi-
ments described herein. These embodiments are provid-
ed to make the present disclosure be thorough and com-
plete and to fully express the scope of the present dis-
closure to those skilled in the art. It should be noted that,
unless otherwise specified, the relative arrangements,
numerical expressions and numerical values of compo-
nents and steps set forth in the embodiments should be
construed as merely illustrative and are not used as lim-
itations.

[0033] The words "first," "second," and similar terms
used in the present disclosure do not denote any order,
quantity, or importance, but are used for distinguishing
different parts. The word "including" or "comprising" and
other similar terms mean that elements preceding the
word include the elements listed after the word, and do
not exclude the possibility of including other elements.
"Upper", "lower", "left", "right" and the like are only used
for indicating relative position relationships, and when an
absolute position of a described object is changed, the
relative position relationship may also be changed ac-
cordingly.

[0034] In the present disclosure, when it is described
that a particular device is located between a first device
and a second device, an intermediate device may be or
not be between the particular device and the first device
or the second device. When it is described that a partic-
ular device is connected to other devices, the particular
device can be directly connected to the other devices
without the intermediate devices, or can be not directly
connected to the other devices but have the intermediate
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devices.

[0035] Allterms (including technical terms or scientific
terms) used in the present disclosure have the same
meanings as understood by those of ordinary skill in the
art to which the present disclosure belongs, unless spe-
cifically defined otherwise. It should also be understood
that the terms defined in, for example, a general diction-
ary, should be interpreted as having meanings consistent
with their meanings in the context of the related art, and
should notbe interpreted by idealized or extremely formal
meanings, unless explicitly stated herein.

[0036] Techniques, methods and devices known to
those of ordinary skill in the related art may not be dis-
cussed in detail, but the techniques, methods and devic-
es should be considered as a part of the specification
where appropriate.

[0037] In some related arts, sensors installed on rails
are used for measuring signals when wheels pass by,
and then a wheelbase is calculated. However, due to the
wear of the train wheels themselves or errors during the
manufacturing, the vertical distances between the train
wheels and the sensors on the rails may not be consist-
ent, so that the signals received by the sensors are also
different, which in turn affects the measurement result of
the train wheelbase. On the other hand, when the moving
speed of a train is relatively low, the signals received by
the sensors are weak and are difficult to detect, so it is
not suitable for the wheelbase measurement of low-
speed trains.

[0038] In view of this, the embodiments of the present
disclosure provide a method and a system for measuring
train wheelbase, which can improve the adaptability of
train wheelbase measurement.

[0039] Fig.1is aschematic block diagram of some em-
bodiments according to the system for measuring train
wheelbase of the present disclosure. Referring to Fig.1,
in some embodiments, the system for measuring train
wheelbase includes at least two non-contact sensors A,
B, C, ajudging unit 30, a first calculation unit 40, and a
second calculation unit 50. The at least two non-contact
sensors A, B, C are arranged on an outer side of a train
track, arranged at intervals along the train track and con-
figured to sense train wheels running on the train track.
Inthe present embodiment, by using the at least two non-
contact sensors, the judgment of the wheels passing by
and the calculation of a time interval of the wheels pass-
ing and the like can be performed according to signals
respectively sensed by the non-contact sensors. The
non-contact sensor can sense a measured object without
touching the measured object, for example, achieve the
measurement of specific parameters of the measured
object based on the principles of light, sound, magnetism
or rays and the like. Since the train wheels running on
the train track are sensed by using the non-contact sen-
sors, when the train in a movement state is detected, the
adverse effects of factors such as wheel wear or manu-
facturing errors to the measurement result in the related
art can be reduced; and furthermore, the wheelbase
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measuring of the low-speed trains can also be realized,
so that the adaptability to the measurement scenarios is
better.

[0040] Insomeembodiments, the atleasttwo non-con-
tact sensors are located on a same side of the train track,
correspondingly, the at least two non-contact sensors
can sense the train wheels on one side of the train adja-
cent to the non-contact sensors, thereby facilitating the
arrangement of the sensors and unifying the distance
sensing reference. In other embodiments, the at least
two non-contact sensors can also be located on both
sides (excluding the inner side of the train track, i.e., be-
tween the double tracks of the train track) of the train
track. The non-contact sensors on the both sides can
respectively use the train wheels atboth ends of the same
axle as the sensing reference.

[0041] Insome embodiments, a photoelectric element
can be used as the sensor of a detection element, that
is, the non-contact sensors include a photoelectric sen-
sor, which converts a sensed optical signal into an elec-
trical signal for output by means of the photoelectric el-
ement. Further, the photoelectric sensor can include a
laser ranging sensor capable of realizing a ranging func-
tion, and the laser ranging sensor can be only arranged
ononeside ofthe train track as needed. The laserranging
sensor can achieve long-distance measurement based
on the characteristics of concentrated light, and can also
eliminate the adverse effects of the external light envi-
ronment on the measurement result. In some other em-
bodiments, the photoelectric sensor can also include a
photoelectric correlated cell or the like.

[0042] In three or more non-contact sensors, a part of
the non-contact sensors can be set as redundant non-
contact sensors, which can be switched with the defec-
tive non-contact sensors in the case of a fault to ensure
the continuity of the detection.

[0043] In this embodiment, the judging unit 30 is con-
figured to judge whether train wheels are passing by the
at least two non-contact sensors according to sensing
data from the at least two non-contact sensors. Whether
the train wheels are passing by at present is determined
based on the sensing data at present of the at least two
non-contact sensors, therefore detection errors caused
by some special situations can be avoided. For example,
when other objects enter the sensing range of a certain
non-contact sensor for a short time or a certain non-con-
tact sensor has an error or a fault, the sensing data from
a plurality of non-contact sensors usually are different
from the regularity of the train wheels passing by the non-
contact sensors in sequence, so that the situation there
is no train wheel passing by can be effectively eliminated.
[0044] For the non-contact sensor capable of ranging,
the judging unit 30 can compare distance values of the
train wheels currently sensed by the at least two non-
contact sensors with a preset distance threshold range
during judging. When the distance values sensed respec-
tively by all of the non-contact sensors are within the dis-
tance threshold range, it can be determined that the train
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wheels are passing by the at least two non-contact sen-
sors at present. The distance threshold range herein can
be predetermined according to the actual distances be-
tween the non-contact sensors and the train wheels en-
tering the sensing range of the non-contact sensors.
[0045] In some embodiments, for the convenience of
calculation, the at least two non-contact sensors can be
made to disposed at a same distance from the train track,
so that the distances between the non-contact sensors
and the train wheels are also the same, and accordingly
a unified distance threshold range is just set. In some
other embodiments, some or all of the at least two non-
contact sensors can have different distances with the
train track, and it can be correspondingly set that the non-
contact sensors with different distances correspond to
different distance threshold ranges.

[0046] Inaddition, the atleast two non-contact sensors
are not merely limited to the detection of the train wheels
passing by a single train track (including two rails), but
also are applicable to the detection of the train wheels
passing by a plurality of train tracks. When a train passes
by a certain train track among a plurality of parallel train
tracks, the train wheels running on the train track can be
sensed by at least two non-contact sensors. Correspond-
ingly, for the train wheels running on different train tracks,
the distance values sensed by the non-contact sensors
correspond to different distance threshold ranges. For
example, for the train track on one side adjacent to the
non-contact sensor, any distance threshold in the corre-
sponding distance threshold range s relatively small, and
any distance threshold in the distance range correspond-
ing to the train track on one side away from the non-
contact sensor side is relatively large.

[0047] When the judging unit 30 determines that train
wheels are passing by the at least two non-contact sen-
sors at present, the first calculation unit 40 is configured
to calculate a moving speed of the train wheels according
to the sensing data from the at least two non-contact
sensors. Specifically, the first calculation unit can firstly
calculate a second time interval of the train wheels pass-
ing by the non-contact sensors according to the moments
when the train wheels respectively pass by each non-
contact sensor of the at least two non-contact sensors.
[0048] For example, if the moments when a certain
wheel respectively passes by three non-contact sensors
can be determined as T4, T, and T3 according to the
sensing data from the non-contact sensors, the time in-
terval T4, of the train wheel passing by the preceding two
non-contact sensors can be further calculated by the for-
mula: T4,=T»-T4, and the time interval T4 of passing by
the latter two non-contact sensors can be calculated by
the formula: To3=T3-T,. The time interval T,5 of the train
wheel passing by the first non-contact sensor and the
last non-contact sensor can also be calculated as needed
by the formula: T3=T5-T;.

[0049] Since the setting distance between the sensors
has been determined when the non-contact sensors are
set, then the first calculation unit 40 can calculate the
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moving speed of the train wheels according to the calcu-
lated second time interval and the setting distance among
the non-contact sensors.

[0050] When the moving speed of the train wheels is
calculated, the second time interval T, of the train
wheels passing by certain two non-contact sensors m, n
and the corresponding setting distance L, can be se-
lected for calculated. Assuming that a connect line of the
two non-contact sensors is parallel to the train track, then
the moving speed of the train wheels v can be calculated
by the formula: v=L,/T -

[0051] In order to increase the reliability of the calcu-
lation of the moving speed, the step of calculating the
moving speed can further include: performing arithmetic
averaging on reference moving speeds calculated ac-
cording to the second time interval of the train wheels
passing by each two non-contact sensors, and using a
calculated arithmetic average value of the reference
moving speeds as the moving speed of the train wheels.
For example, the second time intervals of a certain train
wheelrespectively passing by each two non-contact sen-
sors in three non-contact sensors are respectively deter-
mined as T4,, To3 and T3, and the setting distances of
the corresponding non-contact sensors are respectively
L4o, Loz and L43. When the moving speed is determined,
three reference moving speeds can be calculated, name-
ly v42, Vo3 @nd v43. Then, the arithmetic average value of
the reference moving speeds is calculated and is provid-
ed for the second calculation unit 50 to serve as the mov-
ing speed v when the wheelbase is calculated by the
formula, that is, v=(v4+Vo3+v43)/3.

[0052] The second calculation unit 50 is configured to
calculate a first time interval of adjacent train wheels
passing by a same non-contact sensor of the at least two
non-contact sensors and calculate a wheelbase of the
adjacent train wheels based on the moving speed and
the first time interval. When the first time interval is cal-
culated, two corresponding moments T, and T, when
two adjacent train wheels pass by a certain non-contact
sensor can be selected. Based on the two moments T,
and T,, the time interval T, of the two adjacent train
wheels passing by the non-contact sensor can be calcu-
lated by the formula: T,,=T,-T,. The second calculation
unit 50 can figure out the wheelbase W=v*T,, of the ad-
jacent two train wheels by the formula: W=v*T,, based
on the calculated time interval T4, and the moving speed
v determined by the first calculation module 40.

[0053] In order to increase the reliability of the wheel-
base calculation, the step of calculating the first time in-
terval can further include: performing arithmetic averag-
ing on the reference time intervals of the adjacent train
wheels passing by each non-contact sensor, and using
the calculated arithmetic average value of the reference
time intervals as the first time interval. For example, the
moments when the first train wheel in the two adjacent
train wheels passes by the three non-contact sensors A,
B, and C are determined as Tp,, Tgy, and T¢,, and the
moments when the second train wheel passes by the
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three non-contact sensors A, B, and C are determined
as Tpp, Tgp, and Ty, respectively. Further, the reference
time intervals of the two adjacent train wheels passing
by each of the non-contact sensors A, B, and C can be
respectively calculated as Ty, Tg, and T.. Then, the arith-
metic average value T of the reference time intervals is
calculated by the formula: T=(Tp+Tg+T)/3 and is used
as the first time interval when the wheelbase is calculat-
ed.

[0054] Fig.2is a schematic diagram of a measurement
scenario of some embodiments according to the system
for measuring train wheelbase of the present disclosure.
Fig.3 is a schematic setting diagram of a laser ranging
sensor in the embodiment in Fig.2. Fig.4 is a schematic
diagram of judging wheels passing of in the embodiment
in Fig.2. Referring to Fig.2 to Fig.4, in some embodi-
ments, a plurality of non-contact sensors A, B, C are ar-
ranged on the outer side of the train track 1 at intervals
along the train track 1 and keep a preset distance with
the train track 1. The plurality of non-contact sensors A,
B, and C are located on the same side of the train track
1. The non-contact sensor is a laser ranging sensor. The
non-contact sensor can emit laser pulses by aligning a
laser diode with a specific target, the laser is reflected by
the target and scattered in various directions, and a part
of the scattered laser is received by a receiver of the laser
ranging sensor. The distances D,, Dg, and D from the
target to the laser ranging sensor can be calculated
based on the laser emission time and the laser reception
time. When applied to the present embodiment, the laser
ranging sensor can determine whether the distances of
train wheels entering the sensing range is within a preset
threshold range [Din, Dimaxl SO a@s to determine whether
the train wheels are passing by the laser ranging sensor.
[0055] When a plurality of laser ranging sensors are
provided, the laser emitting ends of the laserranging sen-
sors can be respectively directed to the train track. In
order to effectively realize the detection of the train
wheels, the intersection of a transmitting laser ray path
4 of the laser ranging sensor and a vertical plane where
the train track 1 is located (i.e., the plane where one track
in the train track 1, for example, the track adjacent to the
one side of the laser ranging sensor, is located and is
vertical to the horizontal plane) is located within a range
from an upper surface of the train track 1 to the height of
the train wheel 3. In other words, the train wheel 3 can
sequentially pass by the sensing ranges of the laser rang-
ing sensors when passing by the section where the laser
ranging sensors are arranged.

[0056] Each axle of the train is usually provided with
at least two train wheels. When the two coaxial train
wheels are sensed by the laserranging sensor at different
moments, the difficulty of detection and calculation may
be increased, so in some embodiments, the laser ray
path emitted by the laser ranging sensor can be made
to be perpendicular to the train track, in this way, the laser
ranging sensor only detects the train wheels on one side
of the adjacent laser ranging sensor. Of course, in some
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other embodiments, the laser ray path emitted by the
laser ranging sensor can also be not perpendicular to the
train track based on other factors.

[0057] Referring to Fig.2 and Fig.3, in some embodi-
ments, the system for measuring train wheelbase can
also include a mounting base 2. The mounting base 2 is
arranged on the outer side of the train track at a preset
distance, that is, arranged at positions of on the outer
side of the train track 1 at a preset distance D. At least
two non-contact sensors can be arranged on the mount-
ing bases 2 at intervals along the extension direction of
the train track 1. For example, the non-contact sensors
A, B, and C in Fig.3 are arranged on the mounting base
2 at intervals from left to right. The distances between
the installed non-contact sensors A, B, and C are L,
L,3 and L43 respectively. For the convenience of calcu-
lation, the distances L4, and L, of the adjacent non-
contact sensors can be set to be equal.

[0058] Additionally, in the embodiment of Fig.3, a con-
nect line of two non-contact sensors of the at least two
non-contact sensors can be set to be parallel to the train
track. Further, the connect lines of each other among the
atleast two non-contact sensors can be collinear and are
parallel to the train track. Therefore, the distances from
the arrangement positions of the at least two non-contact
sensors to the train track are all the same, and the same
distance threshold range is adopted.

[0059] In some other embodiments, the connect line
between the non-contact sensors can be non-parallel to
the train track. Correspondingly, when the moving speed
of the train wheels is calculated, the moving distances
when the train wheels pass by the two non-contact sen-
sors is determined according to the projection of the con-
nect line of the two non-contact sensors onto the train
track. Furthermore, the distances from the arrangement
positions of the at least two non-contact sensors to the
train track are different and respectively correspond to
different distance threshold ranges.

[0060] Insomeembodiments, the atleasttwo non-con-
tact sensors can be arranged on the outer side of at least
two train tracks in a same direction. For the non-contact
sensors capable of ranging, the at least two non-contact
sensors can achieve the wheelbase detection of the train
running on more than two train tracks. Correspondingly,
the distances between the at least two non-contact sen-
sors and different train tracks are different, and distance
values of the train wheels running on the atleast two train
tracks sensed by the at least two non-contact sensors
respectively correspond to different distance threshold
ranges.

[0061] Taking thelaser ranging sensor as anexample,
forthe train track on one side adjacent to the laser ranging
sensor, any distance threshold in the distance threshold
range corresponding to the distance values of the train
wheels sensed by the at least two laser ranging sensors
is relatively small. For the train track on one side away
from the laser ranging sensor, any distance threshold in
the distance threshold range corresponding to the dis-
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tance values of the train wheels sensed by the at least
two laser ranging sensors is relatively large. That is, the
distance values of the train wheels running on the at least
two train tracks sensed by the at least two non-contact
sensors respectively correspond to different distance
threshold ranges.

[0062] Referring to the aforementioned system for
measuring train wheelbase, the present disclosure fur-
ther provides a plurality of embodiments of a method for
measuring train wheelbase. Fig.5 is a schematic flow di-
agram of some embodiments according to a method for
measuring train wheelbase of the present disclosure. Re-
ferring to Fig.5, in some embodiments, the method for
measuring train wheelbase includes step 100 to step 400.
In the step 100, judging whether train wheels are passing
by at least two non-contact sensors at present is judged
according to sensing data from at least two non-contact
sensors that are arranged on an outer side of a train track
and arranged at intervals along the train track. For the
non-contact sensors capable of ranging, distance values
of the train wheels sensed by the at least two non-contact
sensors at present can be compared to a preset distance
threshold range, respectively. When the distance values
are all within the distance threshold range, it is deter-
mined that the train wheels are passing by the at least
two non-contact sensors at present.

[0063] In the step 200, in response to determination
that train wheels are passing by the at least two non-
contact sensors at present, a moving speed of the train
wheels is calculated according to the sensing data from
the at least two non-contact sensors. Specifically, a sec-
ond time interval of the train wheels passing by the non-
contact sensors can be calculated according to moments
when the train wheels respectively pass by each non-
contact sensor of the at least two non-contact sensors.
Then, the moving speed of the train wheels is determined
according to the second time interval and a setting dis-
tance between the non-contact sensors.

[0064] Further, the step of determining the moving
speed includes: calculating a plurality of reference mov-
ing speeds according to the second time interval of the
train wheels passing by any two non-contact sensors,
performing arithmetic averaging on the plurality of refer-
ence moving speeds to obtain an arithmetic average val-
ue of the reference moving speeds, and then using the
arithmetic average value of the reference moving speeds
as the moving speed of the train wheels.

[0065] In the step 300, a first time interval of adjacent
train wheels passing by a same non-contact sensor of
the at least two non-contact sensors is calculated. Spe-
cifically, the first time interval can be determined accord-
ing to moments when the adjacent train wheels respec-
tively pass by a same non-contact sensor of the at least
two non-contact sensors. Further, the step of determining
the first time interval includes: performing arithmetic av-
eraging on reference time intervals of the adjacent train
wheels passing by each non-contact sensor to obtain an
arithmetic average value of the reference time intervals,
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and then using the arithmetic average value of the refer-
ence time intervals as the first time interval.

[0066] In the step 400, a wheelbase of the adjacent
train wheels is calculated based on the moving speed
and the first time interval. The above step can be per-
formed by one or more local servers or a remote service
platform that communicate with non-contact sensors.
The distance threshold range can be pre-stored in the
local servers or the remote service platforms.

[0067] Fig.6is a schematic block diagram of some oth-
er embodiments according to a system for measuring
train wheelbase of the present disclosure. Referring to
Fig. 6, in some embodiments, the system for measuring
train wheelbase includes a memory 60 and a processor
70 coupled to the memory. The processor 70 is config-
ured to execute any aforementioned embodiment of the
method for measuring train wheelbase based on instruc-
tions stored in the memory 60.

[0068] The embodiment of the present disclosure fur-
ther provides a computer readable storage medium, a
computer program is stored thereon, and the program,
when executed by a processor, implements any afore-
mentioned embodiment of the method for measuring
train wheelbase.

[0069] A plurality of embodiments in the present spec-
ification are described in a progressive manner, the focus
of each embodiment is different, and the same or similar
parts between the various embodiments can refer to each
one. Forthe method embodiments, since the entirety and
the steps involved have a corresponding relationship with
the contents in the system embodiments, the description
is relatively simple, and the relevant parts can refer to a
part of description of the system embodiments.

[0070] Sofar, various embodiments of the present dis-
closure have been described in detail. In order to avoid
obscuring the concepts of the present disclosure, some
details known in the art are not described. Those skilled
in the art can fully understand how to implement the tech-
nical solutions disclosed herein according to the above
description.

[0071] Although some specific embodiments of the
present disclosure have been described in detail by way
of example, it should be understood by those skilled in
the art that the above embodiments are merely for illus-
tration, rather than limiting the scope of the present dis-
closure. Those skilled in the art should understand that
the above embodiments can be modified or a part of tech-
nical features can be equivalently substituted, without
departing from the scope and spirit of the present disclo-
sure. The scope of the present disclosure is defined by
the appended claims.

Claims

1. A method for measuring train wheelbase, compris-
ing:

10

15

25

30

35

40

45

50

55

judging whether train wheels are passing by at
least two non-contact sensors at present ac-
cording to sensing data from the at least two
non-contact sensors arranged on an outer side
of a train track and arranged at intervals along
the train track;

in response to determination that the train
wheels are passing by the at least two non-con-
tact sensors at present, calculating a moving
speed of the train wheels according to the sens-
ing data from the at least two non-contact sen-
sors, and calculating a first time interval of ad-
jacent train wheels passing by a same non-con-
tact sensor of the at least two non-contact sen-
sors; and

calculating a wheelbase of the adjacent train
wheels based on the moving speed and the first
time interval.

2. The method for measuring train wheelbase accord-
ing to claim 1, wherein judging step comprises:

comparing distance values of the train wheels
respectively sensed by each of the at least two
non-contact sensors at present with a preset dis-
tance threshold range respectively; and

when the distance values are all within the dis-
tance threshold range, determining that train
wheels are passing by the at least two non-con-
tact sensors at present.

3. The method for measuring train wheelbase accord-
ing to claim 1, wherein the step of calculating the
moving speed comprises:

calculating a second time interval of the train
wheels passing by the non-contact sensors ac-
cording to moments when the train wheels re-
spectively pass by each non-contact sensor of
the at least two non-contact sensors; and
determining the moving speed of the train
wheels according to the second time intervaland
a setting distance between the non-contact sen-
sors.

4. The method for measuring train wheelbase accord-
ing to claim 3, wherein the step of determining the
moving speed comprises:

calculating a plurality of reference moving
speeds according to the second time interval of
the train wheels passing by any two non-contact
Sensors;

performing arithmetic averaging on the plurality
of reference moving speeds to obtain an arith-
metic average value of the reference moving
speeds; and

using the arithmetic average value of the refer-
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ence moving speeds as the moving speed of the
train wheels.

The method for measuring train wheelbase accord-
ing to claim 3, wherein the step of calculating the first
time interval comprises:

determining the first time interval according to the
moments when the adjacenttrain wheels respective-
ly pass by a same non-contact sensor of the at least
two non-contact sensors.

The method for measuring train wheelbase accord-
ing to claim 5, wherein the step of determining the
first time interval comprises:

performing arithmetic averaging on reference
time intervals of the adjacent train wheels pass-
ing by each non-contact sensor to obtain an
arithmetic average value of the reference time
intervals; and

using the arithmetic average value of the refer-
ence time intervals as the first time interval.

The method for measuring train wheelbase accord-
ing to claim 1, wherein the non-contact sensors com-
prise a photoelectric sensor.

The train wheelbase measuring method according
to claim 7, wherein the photoelectric sensor compris-
es a laser ranging sensor.

The method for measuring train wheelbase accord-
ing to any one of claims 1-8, wherein the at least two
non-contact sensors are located on a same side of
the train track.

10. A system for measuring train wheelbase, compris-

ing:

at least two non-contact sensors, arranged on
an outer side of a train track, arranged at inter-
vals along the train track and configured to
sense train wheels running on the train track;

a judging unit, configured to judge whether train
wheels are passing by the at least two non-con-
tact sensors at present according to sensing da-
ta from the at least two non-contact sensors;

a first calculation unit, configured to calculate a
moving speed of the train wheels according to
the sensing data from the at least two non-con-
tact sensors when the judging unit determines
that train wheels are passing by the at least two
non-contact sensors at present; and

a second calculation unit, configured to calcu-
late a first time interval of adjacent train wheels
passing by a same non-contact sensor of the at
least two non-contact sensors and calculate a
wheelbase of the adjacent train wheels based
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

on the moving speed and the first time interval.

The system for measuring train wheelbase accord-
ing to claim 10, wherein the at least two non-contact
sensors are located on a same side of the train track.

The system for measuring train wheelbase accord-
ing to claim 11, wherein the non-contact sensors
comprise a photoelectric sensor.

The system for measuring train wheelbase accord-
ing to claim 12, wherein the photoelectric sensor
comprises a laser ranging sensor, and an intersec-
tion of a laser ray path of the laser ranging sensor
and a vertical plane where the train track is located
is within a range from an upper surface of the train
track to a height of the train wheels.

The system for measuring train wheelbase accord-
ing to claim 13, wherein the laser ray path is perpen-
dicular to the train track.

The system for measuring train wheelbase accord-
ing to any one of claims 10-14, further comprising:

a mounting base arranged on the outer side of
the train track at a preset distance;

wherein the atleasttwo non-contact sensors are
arranged on the mounting base at intervals
along an extension direction of the train track.

The system for measuring train wheelbase accord-
ing to claim 15, wherein a connect line of two non-
contact sensors of the at least two non-contact sen-
sors is parallel to the train track.

The system for measuring train wheelbase accord-
ing to claim 16, wherein connect lines of each other
among the at least two non-contact sensors are col-
linear and are parallel to the train track.

The system for measuring train wheelbase accord-
ing to any one of claims 10-14, wherein the at least
two non-contact sensors are disposed at a same dis-
tance from the train track, or at different distances
from the train track and respectively correspond to
different distance threshold ranges.

The system for measuring train wheelbase accord-
ing to any one of claims 10-14, wherein the at least
two non-contact sensors are arranged on the outer
side of at least two train tracks in a same direction,
and distance values of the train wheels running on
the at least two train tracks sensed by the at least
two non-contact sensors respectively correspond to
different distance threshold ranges.

A system for measuring train wheelbase, compris-
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ing:

a memory; and

aprocessor coupled to the memory, wherein the

processor is configured to execute the method 5

for measuring train wheelbase according to any

one of claims 1-9 based on instructions stored

in the memory.

21. A computer readable storage medium, wherein a 10

computer program is stored thereon, and the pro-
gram, when executed by a processor, implements

the method for measuring train wheelbase according

to any one of claims 1-9.
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Fig.4

Judging whether train wheels are passing by at
least two non-contact sensors is judged
according to sensing data from at least two non-
contact sensors that are arranged on an outer side
of a train track and arranged at intervals along
the train track

100

'

In response to determination that there are train
wheels passing by the at least two non-contact
sensors, calculating a moving speed of the train
wheels according to the sensing data of the at
least two non-contact sensors

200
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Calculating a first time interval of adjacent train
wheels passing by the same non-contact sensor
of the at least two non-contact sensors
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Calculating a wheelbase of the adjacent train
wheels based on the moving speed and the first
time interval

400
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