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(54) MONITORING METHOD AND DEVICE FOR A PASSENGER TRANSPORTATION SYSTEM

(57) Anmonitoringmethod for a passenger transpor-
tation system embodied as an elevator, escalator, or
moving walk applied in a monitoring device is provided,
and it relates to the technical field of elevators, escalators
and moving walks. The monitoring device includes a
plurality of information processing modules. The moni-
toring method includes: collecting a plurality of operating
parameters of the system; executing a first preset opera-
tionbyat least oneof the informationprocessingmodules
to store the operating parameters that are currently col-
lected, wherein there is at least one different operating
parameter that is stored between any two ones of the

information processing modules; polling the information
processingmodules and determining at least one excep-
tional operating parameter and its exception time infor-
mation based on polling results to obtain system mon-
itoring data; and publishing the systemmonitoringdata to
a message forwarding server end, wherein the system
monitoring data is configured to enable a system fault
predicting device to predict a system fault according to
the system monitoring data based on a support vector
machine. A monitoring device, a fault predicting method
and device, equipment, medium and program product
are also provided.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of passenger transportation systems embodied as
elevators, escalators, or moving walks, in particular to a
monitoring method and device, and a fault predicting
method, device and equipment.

BACKGROUND

[0002] Currently, the number of passenger transporta-
tion systems embodied as elevators, escalators, or mov-
ing walks in use is extremely large, and existing system
maintenance methods have certain limitations. Often,
due to problems such as waste of human resources
and inadequate maintenance, there are safety hazards
during the system’s operation.
[0003] With the development of embedded technol-
ogy, network technology and the gradual change of peo-
ple’s values, the maintenance mode of passenger trans-
portation systems embodied as elevators, escalators, or
moving walks is also changing from passive fault main-
tenance to active preventive maintenance. An essential
part for this change is to monitor the system’s status. It is
necessary to know the current status information of the
system so as to make a reasonable maintenance plan
basedon the information. In thisway, unnecessarywaste
of human resources, financial resources, time and other
resources may be avoided, and potential safety hazards
caused by inadequate maintenance may be eliminated.
[0004] Thus, how to monitor the system’s status has
become an urgent technical problem that needs to be
solved.

SUMMARY

[0005] In view of the above problems, the present
disclosure provides amonitoringmethod for a passenger
transportation system,which is embodied as an elevator,
escalator, or moving walk and a device for a passenger
transportation system embodied as an elevator, escala-
tor, or moving walk, and a fault predicting method for a
passenger transportation system embodied as an ele-
vator, escalator, ormovingwalk, a device for a passenger
transportation system embodied as an elevator, escala-
tor, or moving walk and an equipment for a passenger
transportation system embodied as an elevator, escala-
tor, or moving walk.
[0006] According to first aspect of the present disclo-
sure, amonitoringmethod for a passenger transportation
system, which is embodied as an elevator, escalator, or
moving walk applied in a monitoring device is provided,
wherein the monitoring device includes a plurality of
information processing modules, and the monitoring
method includes:

collecting a plurality of operating parameters of the
system;
executing a first preset operation by at least one of
the plurality of information processing modules to
store the operating parameters that are currently
collected, wherein there is at least one different
operating parameter that is stored between any
two ones of the information processing modules;
polling the operating parameters stored in the plur-
ality of information processing modules and deter-
mining at least one exceptional operating parameter
and its exception time information based on polling
results to obtain system monitoring data; and
publishing the systemmonitoring data to amessage
forwarding server end, wherein the system monitor-
ing data is configured to enable a system fault pre-
dicting device to predict a system fault according to
the system monitoring data based on a support
vector machine.

[0007] According to an embodiment of the present
disclosure, the first preset operation includes:

creating at least one read thread for at least one of
the operating parameters;
reading the operating parameters from sensors that
collect the operating parameters through the at least
one read thread; and
storing the read operating parameters into different
registers through a main thread respectively.

[0008] According to an embodiment of the present
disclosure, at least one of the information processing
modules includes at least one first register and a plurality
of second registers, and at least one of the operating
parameters includes a temperature parameter, a humid-
ity parameter, and a vibration parameter;
the storing the read operating parameters into different
registers through the main thread respectively includes:

when at least one of the temperature parameter, the
humidity parameter, and the vibration parameter is
exceptional, updating a flag bit used to indicate an
exception type in the first register based on an ex-
isting exception; and
storing the read temperature parameter, humidity
parameter, and vibration parameter into different
second registers respectively.

[0009] According to an embodiment of the present
disclosure wherein the embodiment is an escalator or
moving walk, a plurality of information processing mod-
ules include a first information processing module and a
second information processingmodule, the first informa-
tion processing module includes at least one first regis-
ters and a plurality of second registers, the second in-
formation processing module includes a third register,
and at least one of the operating parameters further
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includes a system fault code and a distance parameter
between a handrail belt of the system and a reference
point;
the storing the read operating parameters into different
registers through the main thread respectively further
includes executing the following steps by the first infor-
mation processing module:

when the distance parameter is exceptional, updat-
ing the flag bit used to indicate the exception type in
the first register based on the existing exception;
storing the read temperature parameter, humidity
parameter, vibration parameter, and distance para-
meter into different second registers respectively;
and
the storing the read operating parameter into differ-
ent registers through the main thread respectively
further includes executing the following steps by the
second information processing module:
updating a flag bit used to indicate a fault type in the
third register based on the system fault code.

[0010] According to an embodiment of the present
disclosure wherein the embodiment is an escalator or
moving walk, the flag bit used to indicate the exception
type in the first register includes at least one of a speed
exception flag bit, a controller exception flag bit, a motor
exception flag bit, a deceleration gearbox exception flag
bit, and a handrail system exception flag bit; and
the updating the flag bit used to indicate the exception
type in the first register based on the existing exception
when the distance parameter is exceptional includes:
when the read operating parameters reach a predeter-
mined threshold, determining that the operating para-
meters are exceptional and setting the flag bit in the first
register thatmatches the exception type into a first value.
[0011] According to an embodiment of the present
disclosure, the system monitoring method further in-
cludes: when at least one of the operating parameters
is determined to be invalid data, resetting at least the
sensor that collects the at least one of the operating
parameters.
[0012] According to an embodiment of the present
disclosure, at least one read thread includes a read
thread for a vibration sensor and a read thread for a
temperature and humidity sensor, the read thread for
the vibration sensor has a higher priority than the read
thread for the temperature and humidity sensor, and the
main thread has a higher priority than the read thread for
the vibration sensor.
[0013] According to an embodiment of the present
disclosure, at least one read thread further includes a
read thread for a fault code, and the read thread for the
fault code has a priority between the read thread for the
vibration sensor and the read thread for the temperature
and humidity sensor; and/or at least one read thread
further includes a data read thread for a distance sensor,
and the data read thread for the distance sensor has a

priority between the read thread for the vibration sensor
and the read thread for the temperature and humidity
sensor.
[0014] According to an embodiment of the present
disclosure, the first preset operation further includes:

sending a pointer to the main thread by the read
thread through amailbox, wherein the pointer points
to a temporary storage address of the operating
parameters read by the read thread; and
obtaining theoperating parameters, readby the read
thread, by the main thread, according to the tempor-
ary storage address, and storing the operating para-
meters into a register.

[0015] According to an embodiment of the present
disclosure, the polling the operating parameters stored
in the plurality of information processing modules and
determining at least one exceptional operating para-
meter and its exception time information based on the
polling results to obtain the system monitoring data,
includes:

whenat least one flagbit of the first register in at least
one of the information processing modules includes
the first value, determining at least one exception,
and determining whether the operating parameters
stored in the second register exceed a preset range;
when the operating parameters stored in the second
register exceed the preset range, determining that
the operating parameters are exceptional;
for the exceptional operating parameters, calculat-
ingadurationof theoperatingparametersexceeding
thepreset range toobtainasingleexceptionduration
of the operating parameters; summarizing the single
exception duration to obtain an accumulated excep-
tion duration of the operating parameters; and ob-
taining the exception time information of the operat-
ing parameters from the single exception duration
and the accumulated exception of the operating
parameters.

[0016] According to an embodiment of the present
disclosure, the plurality of operating parameters further
include electrical parameters which are read and stored
by an electronic energy meter; and
the polling the operating parameters stored in the plur-
ality of information processing modules and determining
at least one exceptional operating parameter and its
exception time information based on the polling results
to obtain the system monitoring data, further includes:

obtaining the electrical parameters from the electro-
nic energy meter; and
when the operating parameters stored in the second
register exceed the preset range and the electrical
parameters meet an effective condition, executing
the step of calculating the duration of the operating
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parameters exceeding the preset range.

[0017] According to an embodiment of the present
disclosure, the publishing the system monitoring data
to a message forwarding server end, includes:
obtaining the system fault code in the third register of the
second information processing module, packaging and
forwarding the system monitoring data and the system
fault code through MQTT.
[0018] According to second aspect of the present dis-
closure, a fault predicting method for a passenger trans-
portation system embodied as an elevator, escalator, or
movingwalk applied in a system fault predicting device is
provided, including:

consuming systemmonitoring data from a message
forwarding server end, wherein the system monitor-
ing data includes exception time information of at
least one of operating parameters determined by an
system monitoring end; and
predicting an system fault based on the exception
time information of the at least one of the operating
parameters throughasupport vectormachinemodel
that has been trained in advance.

[0019] According to an embodiment of the present
disclosure, the method further includes a training step
for the support vector machine model, and the training
step includes:

obtaining system monitoring data samples and sys-
tem fault code samples forwarded by the system
monitoring end; and
training the support vector machine model to be
trained based on the obtained system monitoring
data samples and system fault code samples.

[0020] According to third aspect of the present disclo-
sure, a system fault predicting method for a passenger
transportation system embodied as an elevator, escala-
tor, or moving walk applied in a system fault predicting
device is provided, wherein the system fault predicting
device includes a monitoring device and a system fault
predicting device, and themonitoring device comprises a
plurality of information processing modules, wherein the
fault predicting method includes the following steps exe-
cuted by the monitoring device comprising a plurality of
information processing modules:

collecting a plurality of operating parameters of the
system;
executing a first preset operation by at least one of
the plurality of information processing modules to
store the operating parameters that are currently
collected, wherein there is at least one different
operating parameter that is stored between any
two ones of the information processing modules;
polling the operating parameters stored in the plur-

ality of information processing modules and deter-
mining at least one exceptional operating parameter
and its exception time information based on the
polling results to obtain systemmonitoring data; and
publishing the systemmonitoring data to amessage
forwarding server end;
wherein the fault predicting method further includes
the following steps executed by the system fault
predicting device:

consuming the systemmonitoring data from the
message forwarding server end; and
predicting the system fault based on the excep-
tion time information of the operating para-
meters through a pre-trained support vector
machine model.

[0021] According to fourth aspect of the present dis-
closure, a monitoring device for a passenger transporta-
tion system embodied as an elevator, escalator, or mov-
ing walk is provided, wherein the monitoring device in-
cludes a plurality of sensors, a plurality of information
processing modules, a monitoring module, and a for-
warding module, wherein:

the plurality of sensors are configured to collect a
plurality of operating parameters of the system;
the plurality of information processing modules are
configured to execute a first preset operation to store
the operating parameters that are currently col-
lected, wherein there is at least one different operat-
ing parameter that is stored between any two ones of
the information processing modules;
the monitoring module is configured to poll the oper-
ating parameters stored in the plurality of information
processing modules and determine at least one ex-
ceptional operating parameter and its exception time
information based on polling results to obtain system
monitoring data; and
the forwarding module is configured to publish the
system monitoring data to a message forwarding
server end, wherein the system monitoring data is
configured to enable a system fault predicting device
to predict a system fault according to the system
monitoring data based on a support vector machine.

[0022] According to fifth aspect of the present disclo-
sure, a fault predicting device for a passenger transpor-
tation system embodied as an elevator, escalator, or
moving walk is provided, wherein the fault predicting
device includes a first obtaining module and a predicting
module, wherein:

the first obtaining module is configured to consume
system monitoring data from a message forwarding
server end, wherein the system monitoring data
includes exception time information of at least one
operating parameter determined by a monitoring
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device; and
the predicting module is configured to predict a sys-
tem fault based on the exception time information of
the operating parameters through a pre-trained sup-
port vector machine model.

[0023] According to sixth aspect of the present disclo-
sure, a fault predicting equipment for a passenger trans-
portation system embodied as an elevator, escalator, or
moving walk is provided, wherein the fault predicting
equipment includes a monitoring device and a system
fault predicting device, the monitoring device includes a
plurality of sensors, a plurality of information processing
modules, amonitoringmodule, anda forwardingmodule,
and the system fault predicting device includes a first
obtaining module and a predicting module, wherein:

the plurality of sensors are configured to collect a
plurality of operating parameters of the system;
the plurality of information processing modules are
configured to execute a first preset operation to store
the operating parameters that are currently col-
lected, wherein there is at least one different operat-
ing parameter that is stored between any two ones of
the information processing modules;
the monitoring module is configured to poll the oper-
ating parameters stored in the plurality of information
processing modules and determine at least one ex-
ceptional operating parameter and its exception time
information based on polling results to obtain system
monitoring data;
the forwarding module is configured to publish the
system monitoring data to a message forwarding
server end;
the first obtaining module is configured to consume
thesystemmonitoringdata fromamessage forward-
ing server end; and
the predicting module is configured to predict a sys-
tem fault based on the exception time information of
the operating parameters through a pre-trained sup-
port vector machine model.

[0024] According to seventh aspect of the present
disclosure, a computer-readable storage medium on
which executable instructions are stored is provided,
wherein the instructions, when executed by a processor,
cause the processor to perform themonitoringmethod as
described above or the predicting method as described
above.
[0025] According to eighth aspect of the present dis-
closure, a computer program product including a com-
puter program is provided, wherein the computer pro-
gram, when executed by a processor, implements the
monitoring method as described above or the predicting
method as described above.
[0026] The above one or more embodiments have the
following advantages or beneficial effects:
[0027] In the monitoring method according to the em-

bodiment of the present disclosure, the information pro-
cessing module and the monitoring module are used to
process the real-time data collected by the sensor in two
phases, and the system monitoring data including the
exception time information is obtained. Therefore, it is not
necessary for the monitoring device to upload a large
amount of real-time data, and the monitoring device may
adapt to a bandwidth limitation of a message forwarding
mechanism, so that an interaction between the monitor-
ing device and the system fault predicting device may be
achieved through the message forwarding mechanism,
thereby ensuring a fast communication between the
front-endmonitoring device and the cloud-based system
fault predicting device. Moreover, the systemmonitoring
data, including exceptional flags and exception time in-
formation,maybedirectly used topredict the system fault
by theSVM.Comparedwith a scheme inwhich operating
parameters are directly uploaded, the systemmonitoring
data generated by the embodiments of the present dis-
closure may enable the SVM to predict the system fault
more quickly and accurately, thereby achieving more
effective proactive prevention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Through the following description of the embo-
diments of the present disclosure with reference to the
accompanying drawings, the above content and other
objects, features and advantages of the present disclo-
sure will be more clear, in the accompanying drawings:

Fig. 1 schematically shows an application scenario
of an escalatormonitoringmethod, an escalator fault
predictingmethod, device, equipment, storagemed-
ium, and program product according to embodi-
ments of the present disclosure;
Fig. 2 schematically shows a flowchart of an esca-
lator monitoring method according to an embodi-
ment of the present disclosure;
Fig. 3 schematically shows a flowchart of a first
preset operation according to an embodiment of
the present disclosure;
Fig. 4 schematically shows a flowchart of a thread
interaction according to an embodiment of the pre-
sent disclosure;
Fig. 5 schematically shows a flowchart of storing
operating parameters according to an embodiment
of the present disclosure;
Fig. 6 schematically shows another flowchart of stor-
ing operating parameters according to an embodi-
ment of the present disclosure;
Fig. 7 schematically shows still another flowchart of
storing operating parameters according to an embo-
diment of the present disclosure;
Fig. 8 schematically shows for a flowchart of gen-
erating exception time information according to an
embodiment of the present disclosure;
Fig. 9 schematically shows another flowchart of gen-
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erating exception time information according to an
embodiment of the present disclosure;
Fig. 10 schematically shows a flowchart of an esca-
lator fault predicting method according to an embo-
diment of the present disclosure;
Fig. 11 schematically shows a schematic diagram of
determining a hyperplane according to an embodi-
ment of the present disclosure;
Fig. 12 schematically shows a flowchart of training a
support vectormachineaccording toanembodiment
of the present disclosure;
Fig. 13 schematically shows a structural block dia-
gram of an escalator monitoring device according to
an embodiment of the present disclosure;
Fig. 14 schematically shows a structural block dia-
gram of an escalator fault predicting device accord-
ing to an embodiment of the present disclosure; and
Fig. 15 schematically shows a block diagram of an
electronic device suitable for implementing an esca-
latormonitoringmethod or an escalator fault predict-
ing method according to an embodiment of the pre-
sent disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0029] Hereinafter, embodiments of the present dis-
closure will be described with reference to the drawings.
The invention is describedwith reference to an escalator.
The person skilled in the art however understands, that
the invention can also be applied to a moving walk or an
elevator instead of an escalator. Further, it should be
understood that the following descriptions are exemplary
and not intended to limit the scope of the present dis-
closure. In the detailed description below, many specific
details are provided to provide a comprehensive under-
standing of the embodiments of the present disclosure.
However, it is evident that oneormoreembodimentsmay
be practiced without these specific details. In addition, in
the following description, descriptions of well-known
structures and techniques are omitted to avoid unneces-
sarily obscuring the concepts of the present disclosure.
[0030] The terms used herein aremerely descriptive of
particular embodiments and are not intended to limit the
scope of the present disclosure. The terms "comprising"
"including" and the like indicate the presence of features,
steps, operations, and/or components described, but do
not preclude the presence or addition of one or more
other features, steps, operations, or components.
[0031] All terms used herein (including technical and
scientific terms) have the meaning commonly under-
stoodby thoseskilled in theart, unlessotherwisedefined.
It should be noted that the terms used here should be
interpreted as having a meaning consistent with the
context of this specification, and should not be inter-
preted in an idealized or overly formal manner.
[0032] Whereexpressionssuchas "at leastoneofA,B,
and C" are used, generally the meaning of the expres-
sions should be interpreted as understood by those

skilled in the art (e.g., a "system having at least one of
A, B, and C" should include but is not limited to a system
having only A, a system having only B, a system having
only C, a system having A and B, a system having A and
C, a systemhavingBandC, and/or a systemhavingA, B,
and C).
[0033] It should be noted that an escalator monitoring
method, an escalator fault predicting method, device,
equipment, storage medium and program product pro-
vided by the embodiments of the present disclosure
relate to the technical field of escalators. In the technical
solution of this disclosure, operations on personal infor-
mation, such as collecting, storing, using, processing,
transmitting, provision, disclosure, and application, are
all in compliance with relevant laws and regulations,
necessary confidentiality measures have been taken,
and they do not violate the public order and good cus-
toms.
[0034] An embodiment of the present disclosure pro-
vides anescalatormonitoringmethod,which is applied to
an escalator monitoring device including a plurality of
information processing modules. The escalator monitor-
ing method includes: collecting a plurality of operating
parameters of an escalator; executing a first preset op-
eration by at least one of the information processing
modules to store operating parameters that are currently
collected,wherein there is at least one different operating
parameter that is stored between any two ones of the
information processing modules; polling the operating
parameters that have been stored in the information
processingmodules and determining at least one excep-
tional operating parameter and its exception time infor-
mation based on a polling result to obtain escalator
monitoring data; and publishing the escalator monitoring
data to a message forwarding server end, wherein the
escalator monitoring data is configured to enable the
escalator fault predicting device to predict an escalator
fault based on a support vector machine (SVM) accord-
ing to the escalator monitoring data.
[0035] In this way, it is not necessary for the escalator
monitoring device to upload a large amount of real-time
data, and the escalator monitoring devicemay adapt to a
bandwidth limitation of a message forwarding mechan-
ism, so that an interaction between the escalator mon-
itoring device and the escalator fault predicting device
may be achieved through the message forwarding me-
chanism, thereby ensuring a fast communication be-
tween the front-end escalator monitoring device and
the cloud-based escalator fault predicting device. More-
over, theescalatormonitoringdata, includingexceptional
flags and exception time information, may be directly
used to predict the escalator fault by theSVM.Compared
with a scheme inwhich operating parameters are directly
uploaded, theescalatormonitoringdatageneratedby the
embodiments of the present disclosure may enable the
SVM to predict the escalator fault more quickly and
accurately, thereby achieving more effective proactive
prevention.
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[0036] Fig. 1 schematically shows the application sce-
nario of the escalator monitoring method, the escalator
fault predicting method, device, equipment, storage
medium, and program product according to embodi-
ments of the present disclosure.
[0037] As shown in Fig. 1, the application scenario
according to the embodiment may include the escalator
monitoring device 100 which includes an escalator mon-
itoring device 101 at the front-end and an escalator fault
predicting device 102 at the back-end.
[0038] The escalator monitoring device 101 may in-
cludea plurality of sensors 1011, a plurality of information
processing modules 1012, and a monitoring module
1013. The sensors 1011 are used to collect real-time
operating parameters of the escalator, the information
processing modules 1012 are used to collect and pro-
cess the operating parameters collected by the sensors
1011, and the monitoring module 1013 is used to extract
information such as exception time information from real-
time data stored in themonitoring information processing
modules 1012 and summarize the information into esca-
lator monitoring data. The information processing mod-
ules 1012 may have a processor and a storage, respec-
tively.Themonitoringmodule1013 isalsoused topublish
the escalator monitoring data to a message forwarding
server so that the escalator fault predicting device 102
may subscribe to relevant topics from the message for-
warding end to consume a message so as to predict an
escalator fault.
[0039] Optionally, the plurality of sensors 1011 may
include a temperature and humidity sensor 1011, a ran-
ging sensor 1011, a vibration sensor 1011, etc. The
temperature and humidity sensor 1011 may obtain a
temperature and a humidity in an escalator machine
room as well as a temperature and a humidity surround-
ing theescalator. The ranging sensor 1011mayobtain an
extent of tightness of an escalator handrail. The vibration
sensor 1011 may obtain vibration data of components
such as an escalator motor and a gearbox. The informa-
tion processing modules 1012 and the monitoring mod-
ule 1013 may be networked through the Modbus proto-
col. After processing and summarizing the above data
(i.e., operating parameters), the information processing
modules 1012 communicate with the monitoring module
1013 through the Modbus protocol.
[0040] Optionally, the escalator monitoring device 101
may further include an electronic energy meter 1014,
which may obtain electrical parameters during an opera-
tion of the escalator, such as power parameters. The
electronic energy meter 1014 may communicate directly
with the monitoring module 1013 via the Modbus proto-
col.
[0041] Modbus is a serial communication protocol
widely used in industrial field. It is an open and free
bus protocol with simple data frame format and easy
user operation.
[0042] Modbus protocol has a master/slave architec-
ture, where one node is the master and the other nodes

that communicate using theModbus protocol are slaves.
Each slave device has a unique address.
[0043] For a single escalator, the monitoring module
1013 serves as the master and is connected to three
slaves, including the electronic energymeter 1014 and at
least two information processingmodules 1012.With two
information processing modules 1012, one of the infor-
mationprocessingmodules1012mayalsobeconfigured
with a second Modbus interface, so that the information
processing module 1012 may act as the master and
communicate with an escalator control system (acting
as the slave) via the Modbus protocol to obtain fault
codes of the escalator.
[0044] The escalator monitoring device 101 may be
provided at the front-end, for example, embedded in an
escalator equipment. The escalator fault predicting de-
vice 102 may be provided at the back-end, for example,
provided in a cloud server. The server may provide
various services, suchasabackendmanagement server
supporting websites browsed by users using terminal
devices (provided as an example only). The backend
management server can analyze and process user re-
quests and other data, and feedback processing results
(such as obtaining or generating pages, information, or
data based on user requests) to terminal devices.
[0045] It should be noted that the escalator monitoring
method provided by some embodiments of this disclo-
sure may generally be executed by the escalator mon-
itoring device 101, and the escalator fault predicting
method provided by some embodiments may be exe-
cuted by the escalator fault predicting device 102.
[0046] The escalator monitoring method according to
some embodiments of the present disclosure will be
described in detail below based on the scenario de-
scribed in Fig. 1 through Figs. 2 to 9. The escalator
monitoring method according to the embodiments is
applied to the escalator monitoring device 101, which
includes a plurality of information processing modules
1012.
[0047] Fig. 2 schematically shows a flowchart of the
escalator monitoring method according to an embodi-
ment of the present disclosure.
[0048] As shown in Fig. 2, the escalator monitoring
method according to the embodiment includes steps
S210 to S240.
[0049] It should be noted that although the steps in Fig.
2 are displayed sequentially according to arrows, these
steps are not necessarily executed in the order indicated
by the arrows. Unless otherwise specified in this docu-
ment, the execution of these steps is not strictly limited to
a specific order andmay be executed in a different order.
Moreover, at least some of the steps in the drawingsmay
include a plurality of sub-steps or stages, which may not
be completed at the same time but may be executed at
different times, and their execution order may not neces-
sarily be sequential but may alternate with at least some
of the sub-steps or stages of other steps.
[0050] In stepS210,aplurality of operatingparameters
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of the escalator are collected.
[0051] In the embodiment, a plurality of sensors 1011
maybe used to collect a plurality of operating parameters
of the escalator, including temperature and humidity
parameters, vibration parameters, and distance para-
meters used to determine the extent of tightness of the
escalator handrail. In the embodiment, these operating
parameters may be combined to determine whether
there is any exception in relevant functions of the esca-
lator so as to generate escalator monitoring data for
predicting an escalator fault.
[0052] In stepS220, afirst preset operation isexecuted
by at least one of the plurality of information processing
modules 1012 to store the operating parameters that are
currently collected, wherein there is at least one different
operating parameter that is stored between any two ones
of the information processing modules.
[0053] In the embodiment of the present disclosure,
the first preset operation may include collecting, proces-
sing, and storing the operation parameters collected by
the sensors 1011. The plurality of sensors 1011 and the
plurality of information processing modules 1012 are
networked through the Modbus protocol.
[0054] Optionally, each information processing mod-
ule 1012 may collect and store operation parameters
collected by the plurality of sensors 1011. Different in-
formation processing modules 1012 may collect opera-
tion parameters from different sensors 1011. For exam-
ple, the plurality of information processingmodules 1012
may include a first information processing module 1012
and a second information processing module 1012. The
first information processing module 1012 may collect
operation parameters from a proximal end of the esca-
lator, such as temperature and humidity parameters near
the escalator and distance parameters between a hand-
rail surface and a preset reference point for determining
the extent of tightness of the handrail. The second in-
formation processingmodule 1012may collect tempera-
ture and humidity parameters in the machine room and
fault codes from the escalator control system.
[0055] In the embodiment of the present disclosure,
when the operation parameters are stored, the informa-
tion processing modules 1012 may firstly determine
whether the operation parameters are exceptional
(e.g., too high or too low), andwhen there are exceptional
operation parameters, corresponding exceptional flags
are made, and the exception flags, the operation para-
meters corresponding to the exception as well as other
operation parameters that are collected at the same time
may be stored together.
[0056] In step S230, the operating parameters that
have been stored in the plurality of information proces-
sing modules 1011 are polled, and at least one excep-
tional operating parameter and its exception time infor-
mation are determined based on polling results to obtain
escalator monitoring data.
[0057] In the embodiment of the present disclosure,
the monitoring module 1013 may poll the plurality of

information processing modules 1012. For at least one
information processingmodule 1012, exceptionsmay be
determined based on the exception flags stored in the
information processing module 1012, and exceptional
operating parameters may be determined from the oper-
ating parameters stored at the same time as the excep-
tion flags. For the exceptional operating parameters, a
single exceptional duration and an accumulated excep-
tional duration may be calculated. The exception time
information of the operating parameters may include the
single exceptional duration and the accumulated excep-
tional duration. Moreover, the escalator monitoring data
may include the exception time information of the oper-
ating parameters.
[0058] For example, in the case where a temperature
exception occurs, a duration when the temperature and
humidity parameters exceed a preset value may be
recorded to obtain the single exceptional duration of
the temperature and humidity parameters. The obtained
single exceptional duration is added to a previous total
exceptional duration to obtain the accumulated excep-
tional duration.
[0059] In step S240, the escalator monitoring data is
published to a message forwarding server end, wherein
the escalator monitoring data is configured to enable the
escalator fault predicting device 102 to predict an esca-
lator fault based on a support vector machine (SVM)
according to the escalator monitoring data.
[0060] In the embodiment of the present disclosure,
themessage forwarding between themonitoringmodule
1013and theescalator fault predictingdevice102maybe
performed through MQTT. For example, the monitoring
module 1013 may package and publish the escalator
monitoring data to a specified topic of the escalator fault
predicting device, and the escalator fault predicting de-
vice 102 may subscribe to the topic and consume the
message.
[0061] Therefore, in the escalator fault monitoring
method according to the embodiment of the present
disclosure, the real-time data collected by the sensor
1011 is processed in two stages by using the information
processing module 1012 and the monitoring module
1013 toobtain theescalatormonitoringdata that includes
the exception time information. As a result, it is not
necessary for the escalator monitoring device (specifi-
cally, the monitoring module 1013) to upload a large
amount of real-time data, and the escalator monitoring
devicemay adapt to a bandwidth limitation of a message
forwarding mechanism, so that an interaction between
the monitoring module 1013 and the escalator fault pre-
dicting device 102 may be achieved through the mes-
sage forwarding mechanism, thereby ensuring a fast
communication between the front-end monitoring mod-
ule 1013 and the back-end escalator fault predicting
device 102. Moreover, the escalator monitoring data,
including the exception time information, may be directly
used to predict the escalator fault by theSVM.Compared
with a scheme inwhich operating parameters are directly
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uploaded, theescalatormonitoringdatageneratedby the
embodiments of the present disclosure may more accu-
rately reflect an operating status of the escalator, so as to
enable theSVMtopredict theescalator faultmorequickly
and accurately, thereby achieving more effective proac-
tive prevention.
[0062] The escalator monitoring method according to
the embodiment of the present disclosure will be further
explained below in conjunction with Figs. 2 to 9.
[0063] Fig. 3 schematically shows a flowchart of the
first preset operation according to an embodiment of the
present disclosure. In some specific embodiments, the
first preset operation may include steps S221 to S223.
[0064] In stepS221, at least one read thread is created
for at least one operating parameters.
[0065] In the embodiments of the present disclosure,
after the sensors 1011 are initialized, a read thread may
be dynamically created by the information processing
modules 1012 based on an idle thread and a completed
thread. For example, a read thread for the temperature
and humidity sensor 1011 and a read thread for the
vibration sensor 1011 may be created.
[0066] In stepS222, theoperatingparametersare read
through at least one read thread from the sensors 1011
that collect the operating parameters.
[0067] In the embodiment of the present disclosure,
different read threads may be selectively created by the
plurality of information processing modules 1012 based
on different sensors 1011. For example, the plurality of
information processing modules 1012 include a first in-
formation processing module 1012 and a second infor-
mation processing module 1012. The first information
processing module 1012 may create a read thread for a
laser sensor 1011 to read the distance parameter be-
tween the surfaceof theescalator handrail and thepreset
reference point, where the distance parameter may be
used to determine the extent of tightness of the escalator
handrail. The second information processing module
1012 can create a read thread for an escalator controller
to read fault codes from the moving escalator controller.
[0068] It should be noted that, when the SVM needs to
be trained, the second information processing module
1012 reads the fault codes from the escalator controller,
and the SVMpredicts a fault based on the exception time
information of the operational parameters and compares
it with the read fault codes for training. After the SVM
training is completed, the second information processing
module 1012 no longer reads the fault codes from the
escalator controller, and the SVM can predict the fault
solely based on the exception time information of the
operational parameters.
[0069] In stepS223, the readoperatingparametersare
respectively stored in different registers through a main
thread.
[0070] In the embodiment of the present disclosure,
different operating parameters may be stored in different
registers, that is, one register is configured for each
operating parameter.

[0071] In some specific embodiments, at least one
read thread includes a read thread for the vibration
sensor 1011 and a read thread for the temperature and
humidity sensor 1011. A priority of the main thread is
higher than that of the read thread for the vibration sensor
1011 and the read thread for the temperature and hu-
midity sensor 1011. Optionally, the priority of the read
thread for the vibration sensor 1011 is higher than that of
the read thread for the temperature and humidity sensor
1011.
[0072] In some specific embodiments, at least one
read thread further includes a read thread for fault code,
and a priority of the read thread for fault code is between
that of the read thread for the vibration sensor 1011 and
that of the read thread for the temperature and humidity
sensor 1011. Additionally or alternatively, at least one
read thread further includes a data read thread for the
distance sensor 1011, and a priority of data read thread
for the distance sensor 1011 is between that of the read
thread for the vibration sensor 1011 and that of the read
thread for the temperature and humidity sensor 1011.
[0073] In the embodiment of the present disclosure,
the plurality of read threads have different priorities. For
example, the priorities of the above five threads are ar-
ranged from high to low in the following order: the main
thread, the read thread for the vibration sensor 1011, the
read thread for fault code, the data read thread for the
distance sensor 1011, and the read thread for the tem-
perature and humidity sensor 1011.
[0074] Fig. 4 schematically shows a flowchart of the
thread interaction according to an embodiment of the
present disclosure. As shown in Fig. 4, in some specific
embodiments, the first preset operation further includes
steps S224 and S225.
[0075] In step S224, a pointer, which points to a tem-
porary storage address of the operating parameters read
by the read thread, is sent by the read thread to the main
thread through a mailbox.
[0076] In step S225, the operating parameters read by
the read thread are obtained by the main thread accord-
ing to the temporary storage address and are stored in a
register.
[0077] In the embodiment of the present disclosure,
when information with a relatively large data volume is
sent through the mailbox, the pointer, which points to an
address of a memory or a data buffer (i.e., the temporary
storage address) may be sent. In this way, the mailbox
receiving the pointer may process contents at the ad-
dress pointed by the pointer in the mail.
[0078] For example, the main thread receives mails
from other read threads through the mailbox and obtains
the operating parameters at the memory or data buffer
based on the temporary storage address pointed by the
pointer in the mail, and loads the operating parameters
into a corresponding register.
[0079] In some specific embodiments, at least one of
the information processing modules 1012 includes at
least one first register and a plurality of second registers,
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and at least one of the operating parameters includes a
temperature parameter, a humidity parameter, and a
vibration parameter.
[0080] In the embodiment of the present disclosure,
the first register may include a special function register,
and a plurality of exception types and a plurality of ex-
ception flag bits for respective exception types are con-
figured in the first register. The second register may
include a holding register, and at least one operating
parameter and its value are configured in the second
register.
[0081] Fig. 5 schematically shows a flowchart for stor-
ing the operating parameters according to an embodi-
ment of the present disclosure. As shown in Fig. 5, the
step S223 includes S2231 and S2232.
[0082] In step S2231, when at least one of the tem-
perature parameter, the humidity parameter, and the
vibration parameter is exceptional, the flag bit used to
indicate the exception type in the first register is updated
based on the existing exception. Otherwise, step S2232
may be executed directly.
[0083] In the embodiment of the present disclosure,
reference ranges may be pre-configured for respective
operating parameters, and when the operating para-
meter exceeds its reference range, it may be determined
as an exceptional operating parameter. For example,
after the information processing module 1012 is initia-
lized, preset parameters of W25Q128 may be read
through an SPI interface, and these preset parameters
include an equipment number of the escalator and preset
threshold values used to determine whether the operat-
ing parameters are exceptional.
[0084] For example, a plurality of exception types,
including low-temperature operation, loose handrail, ex-
ceptional vibration, tight handrail, high-humidity opera-
tion, and high-temperature operation, may be configured
in the first register. When the temperature parameter
exceeds a preset temperature threshold value (i.e., the
temperature is too high), it is determined that there is an
exception in the temperature and humidity parameter. In
this case, theflagbit for high-temperatureoperation in the
first register may be set into "1", otherwise, it may be set
into "0".
[0085] For example, a preset temperature threshold
value for themachine roommaybeset into0~50°C,anda
preset temperature threshold value for the outside may
bet set into 0~65 °C.
[0086] For example, a preset humidity threshold value
for the machine roommay be set into 20∼75%RH, and a
preset humidity threshold value for the outside may bet
set into 20~70% RH.
[0087] For example, a preset distance threshold value
may be set into 8∼15 cm.
[0088] For example, the vibration parameter may in-
clude escalator motor acceleration and reduction gear-
box acceleration, a preset motor acceleration threshold
may be set into ‑25‑25 m/s2, and a preset reduction
gearbox acceleration threshold may be set into ‑10~10

m/s2.
[0089] In stepS2232, the read temperature parameter,
humidity parameter, and vibration parameter may be
respectively stored in different second registers.
[0090] For example, the information processing mod-
ules 1012 include a plurality of second registers including
a register for storing temperature parameter, a register
for storing humidity parameter, a register for storing
vibration parameter. In stepS2232, the read temperature
parameter, humidity parameter, and vibration parameter
may be respectively stored in the plurality of second
registers.
[0091] Optionally, a register storage content descrip-
tion, a data type, a coefficient, and an unit may also be
configured for each second register.
[0092] Optionally, the information processing modules
1012 further include a register for storing module loca-
tion, for example, the first information processingmodule
1012 located at the near end of the escalator and the
second information processing module 1012 located in
the escalator machine room.
[0093] In some specific embodiments, the plurality of
information processing modules 1012 include a first in-
formation processing module 1012 and a second infor-
mation processing module 1012. The first information
processing module 1012 includes at least one first reg-
ister and a plurality of second registers. The second
information processing module 1012 is configured with
a third register. At least one operating parameter further
includes the escalator fault code and the distance para-
meter between the escalator handrail and the reference
point.
[0094] In the embodiment of the present disclosure,
the second information processing module also includes
at least one first register and a plurality of second regis-
ters. The plurality of second registers in the first informa-
tion processingmodulemay include a second register for
storing distance parameter, while the second information
processing module 1012 does not provide a second
register for storing distance parameter, instead provides
a third register for storing the escalator fault code.
[0095] Fig. 6 schematically shows another flowchart of
storing operating parameters according to an embodi-
ment of the present disclosure. As shown in Fig. 6, for
step S223, the first information processing module exe-
cutes steps S2233 and S2234 in addition to step S2231,
wherein, the stepS2231maybeexecuted in combination
with the step S2233, and the step S2232 may be exe-
cuted in combination with the step S2234.
[0096] In step S2233, when the distance parameter is
exceptional, the flag bit used to indicate the exception
type in the first register is updated based on the excep-
tion.
[0097] For example, when the distance parameter ex-
ceeds the preset distance threshold, it may be deter-
mined that the handrail belt has become loose (or tight),
and therefore, the flag bit in the first register representing
the loose (or tight) handrail belt may be set into "1".
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[0098] In stepS2234, the read temperature parameter,
humidity parameter, vibration parameter, and distance
parameter are respectively stored into different second
registers.
[0099] For example, a plurality of second registers
include a register for storing a temperature parameter,
a register for storing a humidity parameter, a register for
storing a vibration parameter, and a register for storing a
distance parameter, and the like. In step S2234, the read
temperature parameter, humidity parameter, vibration
parameter, and distance parameter may be stored into
the aforementioned second registers, respectively.
[0100] Fig. 7 schematically shows still another flow-
chart of storing operating parameters according to an
embodiment of the present disclosure. As shown in Fig.
7, for the step S223, the second information processing
module further executes a step S2235 in addition to
executing steps S2231 and S2232.
[0101] In step S2235, the flag bit used to indicate the
type of fault in the third register is updated based on the
escalator fault code.
[0102] In the embodiment of the present disclosure,
the third register is configuredwithaplurality of fault types
and their corresponding flag bits. For example, based on
the operating parameters that may be collected by the
sensors 1011 in the embodiment of the present disclo-
sure, fault types are configured in the third register, in-
cluding SPE (speed exception), CTRE (controller excep-
tion), MO (motor exception), and GE (gearbox excep-
tion). The second information processing module 1012
sets corresponding flag bits into "1" based on the re-
ceived fault codes, otherwise sets it into "0".
[0103] In some specific embodiments, the flag bit used
to indicate the exception type in the first register includes
at least one of a speed exception flag bit, a controller
exception flag bit, a motor exception flag bit, a decelera-
tion gearbox exception flag bit, and a handrail system
exception flag bit.
[0104] When the distance parameter is exceptional,
updating the flag bit used to indicate the exception type in
the first register basedon theexistingexception includes:
when the read operating parameter reaches a preset
threshold, determining that the operating parameter is
exceptional and setting the flag bit in the first register that
matches the exception type into the first value.
[0105] In some specific embodiments, the escalator
monitoring method further includes a step S410.
[0106] In the step S410, when at least one of the
operating parameters is determined to be invalid data,
at least a sensor that collects the operating parameters is
reset.
[0107] In the embodiment of the present disclosure, a
data exception flag bit may be configured in the first
register of the information processing module. When
the monitoring module 1013 finds that the operating
parameter is invalid data, it may modify the data excep-
tion flag bit in the first register into "1" through a write
single register instruction, so as to realize a software

reset for all sensors 1011.
[0108] In the embodiment of the present disclosure, as
the data collected by the sensors 1011 at a high sampling
frequency is transmitted and inevitably subject to inter-
ference, noise may be generated. In order to improve a
sampling accuracy and a data validity of the sensors
1011, digital filteringmaybeused toprocess thecollected
data.
[0109] Digital filtering is a supplement to hardware
filtering. Since there are many types of sensors 1011 in
the escalator, with varying transmission distances and
complicated installation environments, different digital
filtering may be used for different sensors 1011 to avoid
signal distortion caused by environmental interference
during data transmission.
[0110] In somespecificembodiments, themainbodyof
the monitoring module 1013 is a Raspberry Pi 4B, which
uses theModbus-RTUprotocol to poll the registers of the
corresponding slave (such as the information processing
module 1012 or the electronic energy meter 1014) for
data acquisition. If the operating parameters are only
acquired and forwarded, data processing will increase
a lot of computational pressure. Therefore, in the embo-
diment of the present disclosure, the processing on the
operating parameters by the monitoring module 1013
specifically includes: calculating the single exceptional
duration and the accumulated exceptional duration of the
operating parameters to obtain the escalator monitoring
data.
[0111] Optionally, the monitoring module 1013 is set to
automatically start up when the system boots up, for
example, the Python program of the monitoring module
1013 automatically runs after the system starts up.
[0112] Optionally, after polling, the monitoring module
1013 needs to unpack the received data, that is, assign
elements of a tuple to corresponding variables according
to a preset order.
[0113] Fig. 8 schematically shows a flowchart for gen-
erating exception time information according to an em-
bodiment of the present disclosure. As shown in Fig. 8, in
some specific embodiments, the step S230 includes
steps S231 to S235.
[0114] In stepS231,whenat least oneflagbit of thefirst
register in at least one of the information processing
modules 1012 includes a first value, at least one excep-
tion is determined, and whether there is an operating
parameter stored in the second register exceeding a
preset range is determined, otherwise this step is ended.
[0115] In step S232, when the operating parameter in
the second register exceeds the preset range, it is de-
termined that the operating parameters is exceptional,
otherwise this step is ended.
[0116] For the exceptional operating parameters,
steps S233 to S235 are executed.
[0117] In step S233, a duration when the operating
parameters exceed the preset range is calculated to
obtain a single exception duration of the operating para-
meters.
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[0118] In step S234, the single exception duration is
accumulated to obtain an accumulated exception dura-
tion of the operating parameters.
[0119] In step S235, the exception time information of
the operating parameters is determined in such a way
that it includes the single exception duration and the
accumulated exception duration of the operating para-
meters.
[0120] In the embodiment of the present disclosure, for
each operating parameter, an execution logic for calcu-
lating the single exception duration is substantially the
same as that for the accumulated exception duration. A
case of excessively high external ambient temperature
will be taken as an example to explain the embodiment
hereinafter.
[0121] For instance, when the exception flag bit of high
temperature in the first register is "1", and the tempera-
ture parameter in the second register exceeds the high
temperature threshold, a timemodule inPython3maybe
called to complete time statistics. To calculate the single
exception duration, a start time and an end timewhen the
temperature parameter exceeds the high temperature
threshold may be recorded so as to calculate the single
exception duration. After the single exception duration is
calculated for the first time, it may be stored as the
accumulated exception duration. Subsequently, each
time the single exception duration is calculated, it may
be added onto the accumulated exception duration that
was stored for the previous-time calculation to obtain the
latest accumulated exception duration.
[0122] In some specific embodiments, the plurality of
operating parameters further include electrical para-
meters, which are read and stored by the electronic
energy meter 1014. Fig. 9 schematically shows another
flowchart of generating exception time information ac-
cording to an embodiment of the present disclosure. As
shown in Fig. 9, the step S230 also includes steps S236
and S237.
[0123] In step S237, the electrical parameters from the
electronic energy meter 1014 are obtained.
[0124] In an embodiment of the present disclosure, the
electrical parameters may include a main circuit voltage,
a main circuit current, an active power, a power factor, a
total energy consumption, and the like.
[0125] In step S238, when the operating parameters in
the second register exceed the preset range and the
electrical parameters meet effective conditions, the step
of calculating the duration when the operating para-
meters exceed the preset range is executed, otherwise
this step is ended.
[0126] Optionally, the normal value range for main
circuit voltage may be set into 361‑399 V, the normal
value range for main circuit current may be set into 0‑6 A,
the normal value for active powermay be set into 0‑4KW,
the normal value range for reactive powermay be set into
0‑20var, and thenormal value range for power factormay
be set into 0.75‑0.95.
[0127] Taking excessively high external ambient tem-

perature as an example, when the exception flag bit of
high temperature in the first register is "1", and the tem-
perature parameter in the second register exceeds the
high temperature threshold, it is determined whether the
active power is greater than 0. If the active power is
greater than 0, it means that the escalator is in operation,
otherwise it is in standby. Upon the aforementioned
conditions are meet, the time module of Python3 may
be called to complete the time statistics.
[0128] Optionally, the electrical parameters are stored
in a register of electronic energy meter 1014. Moreover,
the resister further includes descriptions, data types,
coefficients, and units.
[0129] In some specific embodiments, the step S240
includes step S241.
[0130] In stepS241, the escalator fault code in the third
register of the second information processing module
1012 is obtained, and the escalator monitoring data
and the escalator fault code are packaged and forwarded
through MQTT.
[0131] In the embodiment of the present disclosure,
the monitoring module 1013 determines to obtain the
escalator fault code by judging that the flag bit of the fault
type in the third register of the second information pro-
cessing module 1012, and then judges whether the es-
calator has a specific fault.
[0132] In the embodiment of the present disclosure,
the server proxy used by MQTT is the cloud-deployed
server of EMQX. After cloud deployment is completed,
when a client initiates a connection, it needs to provide
the deployment name, a connection address, and a port
number. Access control needs to be set for each client,
including client ID, subscription and publishing topics,
and other contents. Optionally, EMQX also provides an
SQL rule engine, which may directly store the contents
forwarded by MQTT to a specified database, with con-
sidering stability and other factors.
[0133] In the embodiment of the present disclosure,
thesamplingspeedof the informationprocessingmodule
1012 is relatively high. Due to the limitation of transmis-
sion bandwidth, the monitoring module 1013 cannot
directly forward the operating parameters from the in-
formationprocessingmodule1012 throughMQTT.More-
over, these operating parameters cannot intuitively re-
flect the operating status of the escalator. Therefore, in
the embodiment of the present disclosure, themonitoring
module 1013 processes these operating parameters, so
as to ensure that the transmitted data can reflect the
operating state of the escalator to the greatest extent
on the basis of no strict time requirement.
[0134] Some embodiments of the present disclosure
also provide an escalator fault predicting method, which
is applied to theescalator fault predicting device 102. Fig.
10 schematically shows a flowchart of the escalator fault
predicting method according to the embodiment of the
present disclosure. As shown in Fig. 10, The escalator
fault predicting method according to the embodiment
includes step S310 and step S320.
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[0135] In step S310, the escalator monitoring data is
consumed from a message forwarding server end,
wherein theescalatormonitoringdata includesexception
time information of at least one operating parameter that
is determined by the escalator monitoring device 101.
[0136] In the embodiment of the present disclosure,
the escalator fault predicting device 102 parses the
MQTT data packets of the subscribed topics and dumps
it into the MySQL database.
[0137] In the embodiment of the present disclosure, a
database is created in MySQL, and the unpacked data
will be dumped into the main table in the database.
[0138] In step S320, an escalator fault is predicted
based on the exception time information of the operating
parameters through a pre-trained support vector ma-
chine model.
[0139] The support vector machine (i.e., SVM) is a
binary classification model and a type of supervised
learning algorithm in the field of artificial intelligence
and machine learning. Its main function is to judge the
possibility of the two possible results in an event, which is
also knownas processing binary classification problems.
This type of problem is a widely existing form of problem
in reality, and it is also one of the main forms of pattern
recognition. The traditional implementation of support
vector machine is to select a hyperplane to segment
the sample data, and to require that thedistancebetween
the nearest sample points to the hyperplane after seg-
mentation needs to be maximized. These points closest
to thehyperplanearecalledsupport vectors,which in turn
define the hyperplane. Support vector machine may be
classified into three types according to their character-
istics, including a hard margin support vector machine, a
softmargin support vectormachine, and a kernelmethod
support vector machine.
[0140] Fig. 11 schematically shows a schematic dia-
gram of determining a hyperplane according to an em-
bodiment of the present disclosure. As shown in Fig. 11,
thedata points are representedbywhite andblack dots in
a two-dimensional plane.Many lines (the lines in the two-
dimensional plane corresponding to the hyperplane in
multi-dimensional space) in the drawing separate these
points, but only separation planes represented by the
dashed lines have the best generalization ability. From a
distance perspective, it means to find a hyperplane that
maximizes a distance from points on both sides of the
hyperplane to the hyperplane, i.e., maximizes an interval
between points and the hyperplane. The stronger the
generalization ability of such a hyperplane, the higher the
confidence of the predicted samples through the model.
[0141] In the embodiment of the present disclosure,
the escalator fault predicting device 102 is designed to
subscribe to the escalator monitoring data published by
the escalator monitoring device 101 and find a matching
type of escalator fault based on the exception time in-
formation (specifically, the single exception duration and
the accumulated exception duration of the operating
parameters mentioned in the above embodiments) of

one or more operating parameters in the escalator mon-
itoring data, so as to predict the escalator fault accord-
ingly.
[0142] Optionally, the embodiments of the present dis-
closure can predict at least five types of fault according to
the escalatormonitoring data, which include an escalator
running speed exception, a damage to the control unit, a
motor exception, a damage to the reduction gear box,
and a handrail belt exception.
[0143] In some specific embodiments, the escalator
fault predicting method further includes a training step of
the support vector machinemodel. Fig. 12 schematically
shows a flowchart of training the support vector machine
according to an embodiment of the present disclosure.
As shown in Fig. 12, the training step includes Step S410
to step S440.
[0144] In step S410, escalator monitoring data sam-
ples and escalator fault code samples forwarded by the
escalator monitoring end are obtained.
[0145] In stepS420, the support vectormachinemodel
to be trained is trained based on the obtained escalator
monitoring data samples and escalator fault code sam-
ples.
[0146] In the embodiment of the present disclosure,
the sensors 1011 collect the operating parameters that
are critical to the operation of the escalator, including the
extent of tightness of the handrail belt, the ambient tem-
perature and humidity of the escalator operation, the
temperatureandhumidityof theescalatormachine room,
the vibration of the deceleration gearbox and motor, and
the real-time power of the escalator main circuit, and the
like. The monitoring module 1013 may poll information
from all the slaves (the information processing modules
1012 and the electronic energy meter 1014). However,
due to the bandwidth limitation of MQTT, the monitoring
module 1013 cannot directly upload the operating para-
meters that are collected in real time to the escalator fault
predicting device 102, so that high-speed transmission of
largedatastreamscannotbe formedbetweenmonitoring
module 1013 and the escalator fault predicting device
102, and the real-time operating parameters of the es-
calator cannot intuitively reflect the operating status of
the escalator. Therefore, in the embodiment of the pre-
sent disclosure, a concept of exception time information
is introduced. When the real-time operating parameters
of the escalator are transferred through the monitoring
module 1013, the single exception duration and the
accumulated exception duration of the currently-excep-
tional operating parameters, that are determined through
thepreset reasonable rangeof theoperatingparameters,
are determined. After subscribing to the relevant topics
through MQTT, the escalator fault predicting device 102
receives themessagespublishedby themonitoringmod-
ule 1013 and then store them into the database. The
sample data, including the exception time information of
the received various types of exception and the corre-
sponding escalator fault codes, are taken as the input
data for training theSVMmodel.After theSVMmodelhas
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been trained, the exception time information of the oper-
ating parameters, that are currently exceptional, of the
escalator is taken as an input for the SVMmodel so as to
obtain a probability at which the predicted fault may
occur.
[0147] In the embodiment of the present disclosure,
the problems of collecting, sorting, and analyzing the
operating parameters of the escalator may be solved,
and a data support for on-demand maintenance may be
provided. In the embodiment of the present disclosure,
the sensors 1011 are reasonably selected, and the in-
formation processing modules network with the monitor-
ing module 1013, so as to process and transmit the
operating parameters collected by the sensors 1011 to
the monitoring module 1013.
[0148] In the embodiment of the present disclosure,
the networking between the informationprocessingmod-
ules and the monitoring module 1013 and the data for-
warding between the monitoring module 1013 and the
escalator fault predicting device 102 through communi-
cation protocols such asModbus andMQTTare realized,
thereby ensuring a stable data transmission.
[0149] In the embodiment of the present disclosure,
the single exception duration and the accumulated ex-
ception duration of the operating parameters are com-
bined with the SVM, and a fault prediction model is
trained through the data with fault flags, thereby realizing
the fault prediction. In the embodiment of the present
disclosure, by analyzing the operating parameters col-
lected by the sensor 1011, the faults such as the operat-
ing speedexception, the control unit exception, themotor
exception, the deceleration gearbox exception and the
handrail belt system exception may be predicted.
[0150] Some embodiments of the present disclosure
also provide an escalator fault predicting method, which
is applied to the escalator fault predicting device. As
shown in Figs. 1, 2 and 10, the escalator fault predicting
device includes an escalator monitoring device 101 and
an escalator fault predicting device 102. The escalator
monitoring device 101 includes a plurality of information
processing modules 1012. The escalator fault predicting
method includes steps S210 to S240 executed by the
escalator monitoring device 101.
[0151] In the step S210, a plurality of operating para-
meters of the escalator are collected.
[0152] In the step S220, a first preset operation by at
least one of the a plurality of information processing
modules 1012 is executed to store the operating para-
meters that are currently collected, wherein there is at
least one different operating parameter that is stored
between any two ones of the information processing
modules.
[0153] In the step S230, the operating parameters
stored in the plurality of information processing modules
arepolled todetermineat least oneexceptional operating
parameter and its exception time information based on
polling results so as to obtain escalator monitoring data.
[0154] In the step S240, the escalator monitoring data

is published to a message forwarding server end.
[0155] The escalator fault predicting method further
includes the following steps performed by the escalator
fault predicting device 102.
[0156] In step S310, the escalator monitoring data is
consumed from the message forwarding server end.
[0157] In step S320, the escalator fault is predicted
based on the exception time information of the operating
parameters through a pre-trained support vector ma-
chine model.
[0158] Based on the above escalatormonitoringmeth-
od, the present disclosure also provides an escalator
monitoring device. The device will be described in detail
below with reference to Fig. 13.
[0159] Fig. 13 schematically shows a structural block
diagram of an escalator monitoring device according to
an embodiment of the present disclosure.
[0160] As shown in Fig. 13, the escalator monitoring
device 101 according to the embodiment includes a
plurality of sensors 1011, a plurality of information pro-
cessing modules 1012 and a monitoring module 1013.
[0161] A plurality of sensors 1011 are used to collect a
plurality of operating parameters of the escalator. In an
embodiment, the sensors 1011 may be used to execute
the step 210 as described above, which will not be
repeated here.
[0162] Theplurality of information processingmodules
1012 are used to execute a first preset operation to store
the currently collected operating parameters, wherein
different information processing modules 1012 store at
least one different operating parameter. In an embodi-
ment, the information processing module 1012 may be
configured to execute the stepS220 as described above,
which will not be repeated here.
[0163] The monitoring module 1013 is used to poll the
operatingparameters stored in thepluralityof information
processing modules 1012 and determine at least one
exceptional operating parameter and its exception time
information based on the polling results so as to obtain
the escalator monitoring data; and to publish the esca-
lator monitoring data to a message forwarding server
end, wherein the escalator monitoring data is configured
to enable the escalator fault predicting device to predict
theescalator fault basedon theescalatormonitoringdata
through the support vector machine. In an embodiment,
the monitoring module 1013 may be configured to exe-
cute the stepsS230andS240asdescribed above,which
will not be repeated here.
[0164] According to an embodiment of the present
disclosure, any number of modules in the information
processing modules 1012 and the monitoring module
1013 may be implemented in one module, or any one
of the modules may be split into a plurality of modules.
Alternatively, at least a part of functions of one or more of
these modules may be combined with at least a part of
functions of other modules and implemented in one
module. According to an embodiment of the present
disclosure, at least one of the information processing

5

10

15

20

25

30

35

40

45

50

55



15

27 EP 4 509 451 A1 28

modules1012and themonitoringmodule1013maybeat
least partially implemented asahardware circuit, such as
a field programmable gate array (FPGA), a programma-
ble logic array (PLA), a system on a chip, a system on a
substrate, asystemonapackage,anapplication-specific
integrated circuit (ASIC), or implemented as a hardware
or firmware formed by any other reasonable means, for
example, integrating or packaging a circuit, or implemen-
ted as any one of software, hardware, and firmware or an
appropriate combination thereof. Alternatively, at least
one of the information processing modules 1012 and the
monitoring module 1013 may be at least partially imple-
mented as a computer program module, and when the
computer program module is executed, corresponding
functions may be performed.
[0165] Based on the above escalator fault predicting
method, the present disclosure also provides an esca-
lator fault predicting device. The device will be described
in detail below with reference to Fig. 14.
[0166] Fig. 14 schematically shows a structural block
diagram of an escalator fault predicting device according
to an embodiment of the present disclosure.
[0167] As shown in Fig. 14, the escalator fault predict-
ing device 102 according to the embodiment includes a
first obtaining module 1021 and a predicting module
1022.
[0168] The first obtaining module 1021 is used to con-
sume the escalator monitoring data from the message
forwarding server end, wherein the escalator monitoring
data includes the exception time information of at least
one operating parameter determined by the escalator
monitoring end. In an embodiment, the first obtaining
module 1021 may be configured to execute the step
S310 as described above, which will not be repeated
here.
[0169] The predicting module 1022 is used to predict
the escalator fault based on the exception time informa-
tion of the operating parameters through a pre-trained
support vector machine model. In an embodiment, the
predicting module 1022may be used to execute the step
S320 as described above, which will not be repeated
here.
[0170] According to an embodiment of the present
disclosure, any number of modules in the first obtaining
module 1021 and the predicting module 1022 may be
implemented in one module, or any one of the modules
may be split into a plurality of modules. Alternatively, at
least a part of functions of one or more of these modules
may be combined with at least a part of functions of other
modules and implemented in one module. According to
an embodiment of the present disclosure, at least one of
thefirst obtainingmodule1021and thepredictingmodule
1022maybeat least partially implementedasahardware
circuit, such as a field programmable gate array (FPGA),
a programmable logic array (PLA), a system on a chip, a
system on a substrate, a system on a package, an
application-specific integrated circuit (ASIC), or imple-
mented as a hardware or firmware formed by any other

reasonable means, for example, integrating or packa-
ging a circuit, or implemented as any one of software,
hardware, and firmware or an appropriate combination
thereof. Alternatively, at least one of the first obtaining
module 1021 and the predicting module 1022 may be at
least partially implemented as a computer programmod-
ule, and when the computer program module is exe-
cuted, corresponding functions may be performed.
[0171] The present disclosure also provides an esca-
lator fault predicting device. As shown in Figs. 1, 13 and
14, the escalator fault predicting device 100 includes an
escalator monitoring device 101 and an escalator fault
predicting device 102. The escalator monitoring device
101 includes a plurality of sensors 1011, a plurality of
information processing modules 1012, and a monitoring
module 1013. The escalator fault predicting device 102
includes a first obtaining module 1021 and a predicting
module 1022.
[0172] The plurality of sensors 1011 are used to collect
a plurality of operating parameters of the escalator.
[0173] Theplurality of information processingmodules
1012 are used to execute a first preset operation to store
the currently collected operating parameters, wherein
different information processing modules 1012 store at
least one different the operating parameters.
[0174] The monitoring module 1013 is used to poll the
operatingparameters stored in thepluralityof information
processing modules 1012 and determine at least one
exceptional operating parameter and its exception time
information based on the polling results so as to obtain
the escalator monitoring data.
[0175] The forwarding module publishes the escalator
monitoring data to a message forwarding server end.
[0176] The first obtaining module is used to consume
the escalatormonitoring data from themessage forward-
ing server end.
[0177] The predicting module is used to predict the
escalator fault based on the exception time information
of the operating parameters through the pre-trained sup-
port vector machine model.
[0178] Fig. 15 schematically shows a block diagram of
an electronic device suitable for implementing an esca-
lator monitoring method or an escalator fault predicting
method according to embodiments of the present dis-
closure.
[0179] As shown in Fig. 15, an electronic device 200
according to embodiments of the present disclosure in-
cludes a processor 201 that may perform various appro-
priate actions and processes according to programs
stored in a read-only memory (ROM) 202 or programs
loaded from a storage portion 208 into a random-access
memory (RAM) 203. The processor 201 may include, for
example, a general-purpose microprocessor (e.g., a
CPU), an instruction set processor and/or a related chip-
set and/or a special-purpose microprocessor (e.g., an
application-specific integrated circuit (ASIC)). The pro-
cessor 201 may also include an on-board memory for
caching purposes. The processor 201 may include a
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single processing unit or a plurality of processing units for
performing different actions of the method according to
embodiments of the present disclosure.
[0180] In the RAM 203, various programs and data
required for the operation of the electronic device 200
are stored. The processor 201, the ROM 202 and the
RAM203 are connected to eachother through a bus 204.
The processor 201 performs various operations of the
method according to embodiments of the present dis-
closure by executing the programs in the ROM 202
and/or theRAM203. It should benoted that the programs
may also be stored in one or more memories other than
the ROM 202 and the RAM 203. The processor 201 may
also perform various operations of themethod according
to embodiments of the present disclosure by executing
the programs stored in the one or more memories.
[0181] According to embodiments of the present dis-
closure, the electronic device 200 may also include an
input/output (I/O) interface205, and the input/output (I/O)
interface 205 is also connected to the bus 204. The
electronic device 200 may also include one or more of
the following components connected to the I/O interface
205: an input portion 206 including a keyboard, amouse;
anoutput portion207 including a cathode ray tube (CRT),
a liquid crystal display (LCD) and a speaker; a storage
portion 208 including a hard disk; and a communication
portion 209 including a network interface card such as a
LAN card, a modem. The communication portion 209
performs communication processing via a network such
as the Internet. A driver 210 is also connected to the I/O
interface 205 as required. A removable medium 211,
such as a magnetic disk, an optical disk, a magneto-
optical disk, a semiconductor memory, etc., is mounted
on the driver 210 as required so that a computer program
read therefrom is installed into the storage portion 208 as
required.
[0182] The present disclosure further provides a com-
puter-readable storagemedium.The computer-readable
storage medium may be included in the device/appara-
tus/system described in the above-mentioned embodi-
ments, and may also exist alone without being as-
sembled into the device/apparatus/system. The compu-
ter-readable storage medium described above carries
one or more programs, and when the one or more pro-
grams are executed, the method according to embodi-
ments of the present disclosure may be implemented.
[0183] According to embodiments of the present dis-
closure, the computer-readable storagemediummay be
a computer nonvolatile computer-readable storagemed-
ium. For example, the computer-readable storage med-
ium may include but not limited to: a portable computer
disk, a hard disk, a random-access memory (RAM), a
read only memory (ROM), an erasable programmable
read only memory (EPROMor flashmemory), a portable
compact disk read only memory (CD-ROM), an optical
storage device, a magnetic storage device, or any sui-
table combination thereof. In the present disclosure, the
computer-readable storagemediummaybeany tangible

medium that contains or stores a program, wherein the
program may be used by or in conjunction with an in-
struction execution system, apparatus, or device. For
example, according to embodiments of the present dis-
closure, the computer-readable storage medium may
include the ROM 202 and/or the RAM 203 as described
above, and/or oneormorememoriesother than theROM
202 and the RAM 203.
[0184] In the embodiments of the present disclosure
also provides a computer program product including a
computer program carried on a computer-readable sto-
rage medium, and the computer program contains pro-
gram codes for performing the method illustrated in the
embodiments of the present disclosure.
[0185] The computer program, when executed by the
processor 201, performs the functions described above
defined in the system/device of embodiments of the
present disclosure. According to embodiments of the
present disclosure, the system, device, apparatus, mod-
ule, unit as described above may be implemented by the
computer program module.
[0186] In oneembodiment, the computer programmay
rely on tangible storage medium such as optical storage
devices and magnetic storage devices. In another em-
bodiment, the computer program can also be transmitted
and distributed in the form of a signal on a network
medium, downloaded and installed through the commu-
nication portion 209, and/or installed from the removable
medium 211. The program codes contained in the com-
puter program may be transmitted by any appropriate
network medium, including but not limited to: wireless,
wired, or any appropriate combination thereof.
[0187] In such an embodiment, the computer program
may be downloaded and installed from a network via
communication portion 209 and/or installed from remo-
vable medium 211. The computer program, when exe-
cuted by the processor 201, performs the functions as
described above defined in the system of embodiments
of the present disclosure. According to embodiments of
the present disclosure, the system, device, apparatus,
module, unit as described abovemay be implemented by
the computer program module.
[0188] According to the embodiments of the present
disclosure, the program codes for executing the compu-
ter programsprovidedby theembodimentsof thepresent
disclosure may be written in any combination of one or
more programming languages, specifically, high-level
procedural and/or object-oriented programming lan-
guage, and/or assembly/machine language to imple-
ment these computing programs. Programming lan-
guages include, but are not limited to, programming
languages such as Java, C++, python, "C" or similar
programming languages. The program codes may be
executed entirely on the user’s computing device, partly
on the user’s device, partly on the remote computing
device, or entirely on the remote computing device or
server. In cases involvinga remote computingdevice, the
remote computing devicemaybeconnected to theuser’s
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computing device through any kind of network, including
a local areanetwork (LAN)orawideareanetwork (WAN),
ormaybe connected to anexternal computingdevice (for
example, by using an Internet service provided by the
Internet service provider).
[0189] The flowcharts and block diagrams in the draw-
ings illustrate the architecture, functionality, and opera-
tion of possible implementations of systems, methods
and computer program products according to various
embodiments of the present disclosure. In this regard,
each block in the flowcharts or block diagrams may
represent a module, a program segment, or a portion
of codes, which contains one ormore executable instruc-
tions for implementing the specified logical function. It
should also be noted that, in some alternative implemen-
tations, the functions noted in the blocksmay occur out of
the order noted in the drawings. For example, two blocks
shown in succession may, in fact, be executed substan-
tially concurrently, or the two blocks may sometimes be
executed in a reverse order, which depends upon the
functions. It should also be noted that each block of the
block diagrams or flowcharts, and combinations of the
blocks in the block diagrams or flowcharts, may be im-
plemented by using a special purpose hardware-based
system that performs the specified functions or opera-
tions, or may be implemented using a combination of a
special purpose hardware and computer instructions.
[0190] Those skilled in the art may be understood that
features recited in the various embodiments and/or the
claims of the present disclosuremay be combined and/or
incorporated in a variety of ways, even if such combina-
tions or incorporations are not clearly recited in the pre-
sent disclosure. In particular, the features recited in the
various embodiments and/or the claims of the present
disclosuremay be combined and/or incorporatedwithout
departing from the spirit and teachings of the present
disclosure, and all such combinations and/or incorpora-
tions fall within the scope of the present disclosure.
[0191] Embodiments of the present disclosure have
been described above. However, these embodiments
are only for illustrative purposes, and are not intended
to limit the scope of the present disclosure. Although the
various embodiments are described above separately, it
does not mean that the measures in the various embodi-
ments may not be advantageously used in combination.
The scope of the present disclosure is defined by the
appended claims and their equivalents. Without depart-
ing from the scopeof the present disclosure, those skilled
in the art may make various substitutions and modifica-
tions, and these substitutions and modifications shall all
fall within the scope of the present disclosure.

Claims

1. Amonitoring method for a passenger transportation
system,which is embodied as an elevator, escalator,
or moving walk, the method being applied in a mon-

itoring device (100), wherein the monitoring device
(100) comprises a plurality of information processing
modules (1012), and the monitoring method com-
prises:

collecting (S210) a plurality of operating para-
meters of the system;
Executing (S220) a first preset operation by at
least one of the plurality of information proces-
singmodules (1012) to store the operating para-
meters that are currently collected, wherein
there is at least one different operating para-
meter that is stored between any two ones of the
information processing modules;
polling (S230) the operating parameters stored
in the plurality of information processing mod-
ules (1012) and determining at least one excep-
tional operating parameter and its exception
time information based on polling results to ob-
tain system monitoring data; and
publishing (S240) the systemmonitoring data to
a message forwarding server end, wherein the
systemmonitoringdata is configured toenablea
system fault predicting device (100) to predict a
system fault according to the systemmonitoring
data based on a support vector machine.

2. Themonitoring method according to claim 1, where-
in the first preset operation comprises:

creating (S221)at least one read thread for at
least one of the operating parameters;
reading (S222) the operating parameters from
sensors (1011) that collect the operating para-
meters through the at least one read thread; and
storing (S223) the read operating parameters
into different registers through a main thread
respectively.

3. Themonitoring method according to claim 2, where-
in at least one of the information processingmodules
(1012) comprises at least one first register and a
plurality of second registers, and at least one of the
operating parameters comprises a temperature
parameter, a humidity parameter, and a vibration
parameter;
the storing (S223) the read operating parameters
into different registers through the main thread re-
spectively comprises:

when at least one of the temperature parameter,
the humidity parameter, and the vibration para-
meter is exceptional, updating (S2231) a flag bit
used to indicate an exception type in the first
register based on an existing exception; and
storing (S2232) the read temperature para-
meter, humidity parameter, and vibration para-
meter into different second registers respec-
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tively.

4. The monitoring method according to one of the
claims 1‑3, wherein the system is an escalator or
moving walk, wherein a plurality of information pro-
cessing modules (1012) comprise a first information
processingmodule (1012) and a second information
processing module (1012), the first information pro-
cessing module (1012) comprises at least one first
registers and a plurality of second registers, the
second information processing module (1012) com-
prises a third register, and at least one of the operat-
ing parameters further comprises a system fault
code and a distance parameter between a handrail
belt of the system and a reference point;
the storing the read operating parameters into dif-
ferent registers through themain thread respectively
further comprises executing the following steps by
the first information processing module:

when the distance parameter is exceptional,
updating (S2235) the flag bit used to indicate
the exception type in the first register based on
the existing exception;
storing (S2232) )the read temperature para-
meter, humidity parameter, vibration parameter,
and distance parameter into different second
registers respectively; and
the storing the read operating parameter into
different registers through the main thread re-
spectively further comprises executing the fol-
lowing steps by the second information proces-
sing module (1012):
updating a flag bit used to indicate a fault type in
the third register basedon the system fault code.

5. The monitoring method according to one of the
claims claim 1‑4, wherein the system is an escalator
or moving walk, wherein the flag bit used to indicate
the exception type in the first register comprises at
least one of a speed exception flag bit, a controller
exception flag bit, amotor exception flag bit, a decel-
eration gearbox exception flag bit, and a handrail
system exception flag bit; and
the updating the flag bit used to indicate the excep-
tion type in the first register based on the existing
exception when the distance parameter is excep-
tional comprises:
when the read operating parameters reach a pre-
determined threshold, determining that the operat-
ing parameters are exceptional and setting the flag
bit in thefirst register thatmatches theexception type
into a first value.

6. The monitoring method according to one of the
claims 1‑5, wherein the monitoring method further
comprises:
when at least one of the operating parameters is

determined to be invalid data, resetting at least the
sensor that collects the at least one of the operating
parameters.

7. Themonitoring method according to claim 2, where-
in at least one read thread comprises a read thread
for a vibration sensor (1011) and a read thread for a
temperature and humidity sensor (1011), the read
thread for the vibration sensor (1011) has a higher
priority than the read thread for the temperature and
humidity sensor (1011), and the main thread has a
higher priority than the read thread for the vibration
sensor (1011).

8. Themonitoring method according to claim 7, where-
in at least one read thread further comprises a read
thread for a fault code, and the read thread for the
fault code has a priority between the read thread for
the vibration sensor (1011) and the read thread for
the temperature and humidity sensor (1011); and/or
at least one read thread further comprises a data
read thread for a distance sensor (1011), and the
data read thread for the distance sensor (1011) has a
priority between the read thread for the vibration
sensor (1011) and the read thread for the tempera-
ture and humidity sensor (1011).

9. Themonitoring method according to claim 2, where-
in the first preset operation further comprises:

sending a pointer to the main thread by the read
thread through a mailbox, wherein the pointer
points to a temporary storage address of the
operating parameters read by the read thread;
and
obtaining the operating parameters, read by the
read thread, by themain thread, according to the
temporary storage address, and storing the op-
erating parameters into a register.

10. Themonitoring method according to claim 7, where-
in the polling the operating parameters stored in the
plurality of information processing modules and de-
termining at least one exceptional operating para-
meter and its exception time information based on
the polling results to obtain the monitoring data,
comprises:

when at least one flag bit of the first register in at
least one of the information processingmodules
comprises the first value, determining at least
one exception, and determining whether the
operating parameters stored in the second reg-
ister exceed a preset range;
when the operating parameters stored in the
second register exceed the preset range, deter-
mining that the operating parameters are excep-
tional;
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for the exceptional operating parameters, calcu-
lating a duration of the operating parameters
exceeding the preset range to obtain a single
exception duration of the operating parameters;
summarizing the single exception duration to
obtain an accumulated exception duration of
the operating parameters; and obtaining the
exception time information of the operating
parameters from the single exception duration
and the accumulated exception of the operating
parameters.

11. The monitoring method according to claim 10,
wherein the plurality of operating parameters further
comprise electrical parameters which are read and
stored by an electronic energy meter (1014); and
the polling the operating parameters stored in the
plurality of information processing modules (1012)
and determining at least one exceptional operating
parameter and its exception time information based
on the polling results to obtain the systemmonitoring
data, further comprises:

obtaining (S237) the electrical parameters from
the electronic energy meter; and
when the operating parameters stored in the
second register exceed the preset range and
the electrical parameters meet an effective con-
dition, executing (S238) the step of calculating
the duration of the operating parameters ex-
ceeding the preset range.

12. Themonitoring method according to claim 4, where-
in the publishing the system monitoring data to a
message forwarding server end, comprises:
obtaining the system fault code in the third register of
the second information processing module (1012),
packaging and forwarding the system monitoring
data and the system fault code through MQTT.

13. An fault predictingmethod for a passenger transpor-
tation system embodied as an elevator, escalator, or
moving walk, applied in a system fault predicting
device, comprising:

consuming (S310) systemmonitoring data from
a message forwarding server end, wherein the
system monitoring data comprises exception
time information of at least one of operating
parameters determined by an system monitor-
ing end; and
predicting (S320) an system fault based on the
exception time information of the at least one of
the operating parameters through a support
vector machine model that has been trained in
advance.

14. The fault predicting method according to claim 13,

wherein themethod further comprises a training step
for the support vector machine model, and the train-
ing step comprises:

obtaining (S410) system monitoring data sam-
ples and system fault code samples forwarded
by the system monitoring end; and
training (S420) thesupport vectormachinemod-
el to be trained based on the obtained system
monitoring data samples and system fault code
samples.

15. A fault predicting method for a passenger transpor-
tation system embodied as an elevator, escalator, or
moving walk, applied in a system fault predicting
device (102), wherein the system fault predicting
device (102) comprises a monitoring device (100)
and a system fault predicting device (102), and the
monitoring device comprises a plurality of informa-
tion processing modules (1012), wherein the fault
predicting method comprises the following steps
executed by the monitoring device comprising a
plurality of information processing modules:

collecting (S210) a plurality of operating para-
meters of the system;
executing (S220) a first preset operation by at
least one of the plurality of information proces-
sing modules to store the operating parameters
that are currently collected, wherein there is at
least one different operating parameter that is
stored between any two ones of the information
processing modules;
polling (S230) the operating parameters stored
in the plurality of information processing mod-
ules and determining at least one exceptional
operating parameter and its exception time in-
formation based on the polling results to obtain
system monitoring data; and
publishing (S240) the systemmonitoring data to
a message forwarding server end;
wherein the fault predictingmethod further com-
prises the following steps executed by the sys-
tem fault predicting device:

consuming (S310) the system monitoring
data from the message forwarding server
end; and
predicting (s320) the system fault based on
the exception time information of the oper-
atingparameters throughapre-trainedsup-
port vector machine model.

16. A monitoring device for a passenger transportation
system embodied as an elevator, escalator, or mov-
ing walk, wherein the monitoring device (100) com-
prises a plurality of sensors (1011), a plurality of
information processing modules (1012) , a monitor-
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ingmodule (1013), and a forwardingmodule, where-
in:

the plurality of sensors (1011) are configured to
collect a plurality of operating parameters of the
system;
the plurality of information processing modules
(1012) are configured to execute a first preset
operation to store the operating parameters that
are currently collected, wherein there is at least
one different operating parameter that is stored
between any two ones of the information pro-
cessing modules;
the monitoring module (1013) is configured to
poll the operating parameters stored in the plur-
ality of information processing modules and de-
termine at least one exceptional operating para-
meter and its exception time information based
on polling results to obtain system monitoring
data; and
the forwarding module is configured to publish
the system monitoring data to a message for-
warding server end, wherein the system mon-
itoring data is configured to enable a system
fault predicting device to predict a system fault
according to the system monitoring data based
on a support vector machine.

17. An fault predicting device (102) for a passenger
transportation system embodied as an elevator, es-
calator, or moving walk, wherein the fault predicting
device (102) comprises a first obtaining module
(1021) and a predicting module (1022), wherein:

the first obtainingmodule (1021) is configured to
consume system monitoring data from a mes-
sage forwarding server end,wherein the system
monitoring data comprises exception time infor-
mation of at least one operating parameter de-
termined by a monitoring device; and
the predicting module (1022) is configured to
predict a system fault based on the exception
time information of the operating parameters
through a pre-trained support vector machine
model.

18. An fault predicting equipment for a passenger trans-
portation system embodied as an elevator, escala-
tor, or moving walk, wherein the fault predicting
equipment comprises a monitoring device (101)
and a system fault predicting device (102), the mon-
itoring device comprises a plurality of sensors
(1011), a plurality of information processingmodules
(1012), a monitoring module (1013), and a forward-
ing module, and the system fault predicting device
(102) comprises a first obtaining module (1021) and
a predicting module (1022), wherein:

the plurality of sensors (1011) are configured to
collect a plurality of operating parameters of the
system;
the plurality of information processing modules
(1012) are configured to execute a first preset
operation to store the operating parameters that
are currently collected, wherein there is at least
one different operating parameter that is stored
between any two ones of the information pro-
cessing modules (1012);
the monitoring module (1013) is configured to
poll the operating parameters stored in the plur-
ality of information processing modules (1012)
and determine at least one exceptional operat-
ing parameter and its exception time information
based on polling results to obtain system mon-
itoring data;
the forwarding module is configured to publish
the system monitoring data to a message for-
warding server end;
the first obtainingmodule (1021) is configured to
consume the system monitoring data from a
message forwarding server end; and
the predicting module (1022) is configured to
predict a system fault based on the exception
time information of the operating parameters
through a pre-trained support vector machine
model.

19. A computer-readable storage medium on which ex-
ecutable instructions are stored, wherein the instruc-
tions, when executed by a processor, cause the
processor to perform the method according to any
one of claims 1 to 12 or the method according to any
one of claims 13 to 15.

20. A computer programproduct comprising a computer
program, wherein the computer program, when exe-
cuted by a processor, implements the monitoring
method according to any one of claims 1 to 12 or
the method according to any one of claims 13 to 15.
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