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Abstract. Due to the defects of its own components and the influence of external
factors, the metro electromechanical equipment is prone to leakage and discharge
faults, threatening the operation safety of the metro. Therefore, the leakage and
discharge fault detection technology of metro electromechanical equipment based
on big data analysis is proposed. Select appropriate sensors to integrate the opera-
tion signals of electromechanical equipment, explore the causes and specific types
of leakage and discharge faults of subway electromechanical equipment, and on
this basis, apply big data analysis technology, use wavelet transform algorithm to
extract the operation signal characteristics and leakage and discharge fault signal
characteristics of subway electromechanical equipment, combine support vector
machine (SVM) algorithm, select appropriate kernel function, and obtain the opti-
mal classification hyperplane, So as to realize the accurate detection of leakage
anddischarge faults of electromechanical equipment. The experimental data shows
that the maximum success rate of leakage and discharge fault detection using this
technology is 95.10%, which fully proves that the leakage and discharge detection
performance of this technology is better.

Keywords: Big Data Analytics · Mechanical And Electrical Equipment · The
Subway · Leakage Discharge Fault · Feature Extraction · Fault Detection

1 Introduction

The subway is composed of a variety of electromechanical equipment. Electromechan-
ical equipment refers to the general term for electrical and mechanical equipment that
includes themutual conversionof electricity andother energies.Metro electromechanical
equipment mainly includes escalators, AFC (automatic fare collection) systems, screen
doors, automatic doors, vehicle air conditioners, central air conditioners, ventilation
equipment, water supply and drainage equipment, fire sprinkler systems, power control
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systems, etc. [1]. Electromechanical equipment is spread all over the various systems
of the subway, and the safe operation of the subway is completed through cooperation.
Among all subway installations, electromechanical equipment is one of the key com-
ponents. The stable operation of electromechanical equipment is of great significance
to the safe and economical operation of the subway. Insulation in electromechanical
equipment is one of the important conditions to indicate whether it can operate stably.
As one of the factors that make the insulation structure of electromechanical equipment
age is leakage and discharge faults, it is of great significance and value to complete the
accurate monitoring of leakage and discharge faults of electromechanical equipment to
improve the economical and reliable operation of subways. Statistical data show that the
metro electromechanical equipment is still dominated by insulation failure. The con-
tinuation of leakage and discharge faults will not only lead to the burning and damage
of the insulation area, but also cause the circuit short circuit between turns and layers.
In some metro electromechanical equipment tests, it can be found that rapid detection
of leakage and discharge faults of electromechanical equipment can reflect the insula-
tion resistance of electromechanical equipment in advance, and can quickly detect the
insulation fault of electromechanical equipment to prevent accidents. Therefore, it is an
urgent problem to study the leakage and discharge fault detection technology of metro
electromechanical equipment.

At present, researchers in related fields have made research on the leakage and
discharge fault detection technology of subway electromechanical equipment. Reference
[2] proposes a non-contact detection terminal design scheme based on transient voltage
method for the partial leakage and discharge fault of subway underground power supply
and distribution equipment. The transient ground voltage method has the advantages of
simple and reliable structure, high operating speed and strong anti-interference ability. At
the same time, it cooperates with the second-order digital filter to suppress circuit clutter
and realizes accurate detection of partial leakage discharge. Reference [3] proposes to
start from the measured data at the station site, combined with the power supply mode of
each load and the internal power distribution mode of the equipment, analyze the main
reasons for the leakage current, and propose corresponding improvement measures, in
order to fundamentally solve the leakage current bias of the station power distribution
system. It is a major problem to ensure the safe, green and efficient operation of the
subway electrical system.

It can be seen that the leakage and discharge fault detection is very important to
the safe operation of the subway. Therefore, a research on leakage and discharge fault
detection technology of subway electromechanical equipment based on big data analy-
sis is proposed. Firstly, the causes and specific types of leakage and discharge faults of
metro electromechanical equipment are analyzed, and appropriate sensors are selected
to collect the operation signals of electromechanical equipment. The wavelet transform
algorithm is used to extract the operation signal characteristics and leakage and discharge
fault signal characteristics of metro electromechanical equipment, and the support vec-
tor machine (SVM) algorithm is used to obtain the optimal classification hyperplane to
accurately classify the leakage and discharge fault characteristics of metro electrome-
chanical equipment, so as to realize the accurate detection of leakage and discharge
faults of electromechanical equipment.
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2 Research on Leakage and Discharge Fault Detection Technology
of Subway Electromechanical Equipment

The overall model of leakage and discharge fault detection technology for metro
electromechanical equipment is shown in Fig. 1.

Fig. 1. Overall model diagram of leakage and discharge fault detection technology for metro
electromechanical equipment

2.1 Acquisition of Running Signals of Subway Electromechanical Equipment

In order to accurately detect leakage and discharge faults of subway electromechanical
equipment, the first step is to use appropriate sensors to obtain complete and accurate
operating signals of electromechanical equipment, which will lay a solid foundation for
the subsequent screening of operating signal characteristics of subway electromechanical
equipment.

In the process of acquiring the operating signal of the subway electromechanical
equipment, the performance of the sensor receiving antenna is the key to affecting the
integrity of the operating signal transmission. Therefore, the Archimedes helical antenna
is used in this study. The Archimedes helix antenna is a planar ultra-wideband antenna
made of PCB. The signal attenuation on the helix is not obvious in the effective radiation
area, and it does not become significantly smaller outside the effective radiation area,
resulting in the terminal truncating the antenna structure., its performance deteriorates, so
the Archimedes antenna is not a frequency-invariant antenna. By appropriately changing
the termination structure or adding resistance at the termination, the termination effect
can be reduced to approximate a frequency-invariant antenna [4]. The polar coordinate
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formula of the double-armed helix of the Archimedes helix antenna is expressed as:

R = R0 + α(φ − φ0) (1)

In formula (1), R represents the distance from any point of the spiral to the polar
coordinate center O; R0 represents the distance from the start point A of the spiral coil
to the polar coordinate origin O; α represents the growth rate of the spiral; φ Represents
the rotation azimuth; φ0 represents the rotation starting azimuth.

The Archimedes helix antenna is a flat-printed structure, and the width of the spiral
metal wire is equal to the distance between the wires, forming a self-complementary
structure, which enables better impedance matching. In the area outside the effective
radiation area, the main electromagnetic radiation has been radiated into the space, and
the area outside the main radiation area will not have a major impact on the antenna.
Since part of the current still passes through the effective radiation area along the helical
coil, reflection will occur according to the principle of terminal effect and affect the
performance of the antenna part.

The Archimedes helix antenna designed above is installed on the sensor, and it
is effectively connected to provide effective support for the complete acquisition of
the operating signal of the subway electromechanical equipment. The obtained oper-
ating signals of subway electromechanical equipment are integrated into set X =
{x1, x2, · · · , xn}, which provides a basis for the screening of subsequent operating signal
characteristics.

2.2 Research on Leakage and Discharge Faults of Subway Electromechanical
Equipment

Based on the causes of leakage and discharge faults, the types of leakage and discharge
faults of electromechanical equipment are divided, as follows:

(1) Suspension leakage discharge fault

In electromechanical devices, the factors that cause levitating leakage discharges are
often because air gaps exist in solid insulators or because there are some air bubbles
suspended in liquid insulators. The local leakage discharge phenomenon caused by the
existence of an air gap in the center of the insulation changes with the change of the gas
pressure and the electrodes in the system. The pulse of the partial leakage discharge will
occur before the maximum value of the positive and negative half cycles. The amplitude
and orientation of such a pulse are roughly the same, and the repeatability is also the
same. In addition, the upper and lower amplitudes will be asymmetrical., but this is
normal. When the voltage of the equipment rises to a fixed value, the floating leakage
discharge of the electromechanical equipment will occur, and its leakage discharge will
be larger than the minimum detectable range when it occurs. As the voltage in the
follower experiment increases, its leakage discharge capacity is generally constant, but
the repetition rate of the leakage discharge pulse will gradually increase. The voltage at
the time of extinction is about the same as the voltage that appeared at the beginning.
However, the length of time that the voltage is applied has little effect on the leakage
and discharge capacity. If there are second or more small bubbles, and leakage discharge
occurs, then there will be a higher pulse amplitude when there is a higher voltage.
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(2) Corona leakage discharge failure

Corona leakage discharges often occur on high voltage electrical conductors sur-
rounded by gas. In the case of non-uniform electric field, local leakage discharges occur
on the surface of the charged conductor in the gas or liquid, where the field strength
is high. Corona leakage discharge basically includes two kinds of leakage discharge of
metal conductor in liquid insulating medium and leakage discharge in gas. The volt-
age value of the leakage discharge signal is symmetrical in its positive and negative
half cycles. And no matter which half cycle it is in, its leakage discharge duration and
interval are the same. In any half cycle, the amplitude of the leakage discharge signal
is the same, or distributed regularly. When the leakage discharge position of the elec-
tromechanical equipment is very close to the ground, the large pulse of the signal is
displayed in the negative half cycle; when the leakage discharge position is close to the
high voltage, the displayed pulse appears in the positive half cycle. The initial leakage
discharge capacity is greater than the lowest value that can be measured. In the initial
period, a large leakage discharge pulse will be generated, and then it will increase with
the increase of the voltage. The repetition rate that changes with it also increases. In the
case of very high voltage, smaller pulses will be generated in the other half cycle. The
small pulse will keep the leakage discharge unchanged as the voltage increases. The
extinction voltage coincides with the starting voltage. Because partial leakage discharge
will corrode the conductor electrode. Therefore, the amplitude of the leakage discharge
signal will change with the change of time.

(3) Leakage discharge failure along the dielectric surface

The occurrence of creepage discharge is due to the existence of dirt and dust on the
surface of the insulating medium, which is caused by leakage discharge. Generally, this
kind of leakage discharge phenomenon mostly exists on the surface of the outer metal
conductor to the medium, but if there are conductive impurity holes of different sizes
in the medium, the leakage discharge pattern is almost unchanged. Because of this, it
cannot be easily judged whether the waveform is a leakage discharge on the surface
of the dielectric. However, if the leakage discharge terminal is a high-voltage electrode
and the non-leakage discharge terminal is grounded, the leakage discharge pulse in the
positive half cycle will be large and thin, and the negative half cycle will be small and
dense; in the symmetrical electrode, this phenomenon does not occur. The phenomenon
of leakage discharge is almost the same in the positive and negative half cycles, and the
leakage discharge pattern is also almost symmetrical [5].

(4) Internal leakage discharge fault

Some sharp corners and burrs in the metal parts and insulating parts inside the elec-
tromechanical equipment are internal leakage discharges. In the electric field, because
the dielectric constant of water is much higher than that of electromechanical equipment
oil, the impurities are first polarized and attracted to the vicinity of the electrode with
the strongest electric field strength, and are gradually arranged along the direction of
the electric force line, which produces impurities “small bridge”. When the impurities
between the two poles are small enough and the distance is large enough, the “small
bridge” formed is intermittent. According to the electric field principle, the electric field
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in the oil will be distorted due to the existence of “small bridges”. This is because the
dielectric constant of the fiber is relatively large, which strengthens the electric field
of the oil at the fiber end, so that leakage discharge occurs from this part, and gas is
decomposed. Spark leakage discharge. When the distance between the two poles is
small enough and there are enough impurities, the two electrodes may be connected by
a “small bridge”; at this time, because the “small bridge” has a large conductance, the
current flowing through the “small bridge” will be If it is very large, the “small bridge”
will heat up violently, the oil and water near the “small bridge” will gradually boil and
vaporize, and finally a gas channel will be generated, that is, the “bubble bridge”, which
will generate sparks for leakage discharge. If the fiber is not damp, because the “small
bridge” has a small conductance, the impact of the spark leakage discharge voltage on
the oil will be relatively small; on the contrary, the impact will be relatively large. There-
fore, the heating process of the “small bridge” is closely related to the spark leakage
discharge of electromechanical equipment caused by impurities.

The above process completes the in-depth exploration of the causes and specific types
of leakage and discharge faults of subway electromechanical equipment, and makes
sufficient preparations for the subsequent feature extraction of leakage and discharge
faults of electromechanical equipment.

2.3 Feature Extraction of Operating Signal of Electromechanical Equipment

Based on the obtained subway electromechanical equipment operating signal set 1,
the big data analysis technology-wavelet transform algorithm is applied to scientifi-
cally extract the operating signal characteristics of subway electromechanical equip-
ment, which provides a basis for subsequent electromechanical equipment leakage and
discharge fault detection.

Singular spectral entropy is one of the many methods for analyzing one-dimensional
time series in time domain, and it is a good tool to study noise-containing signals. The
basis of singular spectral entropy analysis is the singular value decomposition theorem
in matrix analysis. Singular values are commonly used in matrix analysis. Because of
their good stability, singular values have important applications in signal processing.
Singular value decomposition is an important matrix decomposition method in linear
algebra and matrix theory.

The steps to perform singular spectrum analysis on operating signals of subway
electromechanical equipment are:

Choose a length of L for the analysis window. L is also known as the embedding
dimension in embedded analysis. In order to make full use of the information of the
signal, the time delay constant of 1 is selected. Therefore, the pattern data in the signal is
intercepted and analyzed with a window order of (L, 1). Construct a pattern data matrix
or a trajectorymatrix in embedding space. TheX = {x1, x2, · · · , xn} sequence is divided
into n − L segment pattern data in a pattern window of (L, 1), and these data form a
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pattern matrix, which is expressed as:

Y =

⎡
⎢⎢⎢⎣

x1 x2 · · · xL
x2 x3 · · · xL+1
...

...
. . .

...

xn−L+1 xn−L+2 · · · xn

⎤
⎥⎥⎥⎦ (2)

Perform matrix singular value decomposition on pattern data matrix Y . Assuming
that the calculated singular value is β1 ≥ β2 ≥ · · · ≥ βL, then βi constitutes the singular
value spectrum of the operating signal of the electromechanical device. The number
of non-zero singular values reflects the number of different patterns included in each
column of the datamatrix, and the value of the singular valueβi represents the percentage
of the corresponding pattern in the total pattern [6]. The eigenvector corresponding to
the largest eigenvalue is regarded as the first-order mode, the eigenvector corresponding
to the second largest eigenvalue is regarded as the second-order mode, and so on.

Through the corresponding relationship between the singular value and the mode
in the mode matrix, we can think that the singular value spectrum {βi} is a division
of the operating signal of the electromechanical device in the time domain. Therefore,
the singular spectral entropy of the operating signal of the subway electromechanical
equipment in the time domain can be defined as:

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

Gs = −
L∑

i=1
χi log2 χi

χi = βi
L∑

i=1
βi

(3)

In formula (3),Gs represents the singular spectrum entropy of the operating signal of
the subway electromechanical equipment in the time domain; χi represents the percent-
age of the i singular value in the entire singular spectrum, or the imode in the percentage
of the entire pattern.

In the operation process, in order to facilitate the comparison, we generally normalize
the singular spectral entropy of the operating signal of the subway electromechanical
equipment.After processing, the influence of the selectedwindow length on the operation
can be reduced. The expression is:

Ĝs =
−

L∑
i=1

χi log2 χi

log2 L
(4)

By analyzing the operating signal of subway electromechanical equipment in the
frequency domain, its information entropy characteristics, that is, the power spectrum
of the operating signal, can also be obtained. Suppose the discrete Fourier transform of
running signal {xi} is:

x(δ) = 1

2πn

n∑
i=1

xie
−δ (5)
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In formula (5), x(δ) represents the discrete Fourier transform result of the operating
signal; δ represents the discrete Fourier transform factor, which ranges from 0 to 1.

Based on the result of formula (5), the power spectrum of the operating signal of the
electromechanical equipment is obtained, and the expression is:

H (δ) = 1

2πn
|x(δ)|2 (6)

In formula (6), H (δ) represents the power spectrum of the operating signal of the
electromechanical equipment.

The power spectrumH = {H1,H2, · · · ,Hn} of each frequency can also be regarded
as a distinction for equipment operating signals. Then the power spectrum entropy
calculation formula is:

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

Fa = −
L∑

i=1
γi log2 γi

γi = Hi
L∑

i=1
Hi

(7)

In formula (7), Fa represents the power spectrum entropy of the operating signal
of the subway electromechanical equipment in the frequency domain; γi represents the
difference measure value of the operating signal.

Obviously, the power spectrum entropy is also the highest value when the signal
is white noise, so the operation result of formula (7) can still be normalized, and the
expression is:

F̂a =
−

n∑
i=1

γi log2 γi

log2 L
(8)

The above research obtains the information entropy characteristics of the electrome-
chanical equipment operating signal in the time domain and frequency domain. The two
study the operating signal characteristics from different perspectives, which makes the
operating signal feature larger and increases the amount of calculation for leakage and
discharge fault detection. Therefore, this research applies the big data analysis tech-
nology - wavelet transform algorithm to effectively combine the analysis results in the
time and frequency domains, and obtain the information entropy characteristics of the
time-frequency joint domain [7].

The singular spectral entropy and power spectral entropy of the operating signal
of subway electromechanical equipment are mapped into the wavelet space, and the
information entropy characteristics of the time-frequency joint domain are obtained by
adding weight coefficients. The expression is:

Ki = τ1Ĝs(i) + τ2F̂a(i)

5υ0
(9)

In formula (9), Ki represents the information entropy feature of the time-frequency
joint domain of the operating signal of subway electromechanical equipment; τ1 and



256 W. Wang and X. Ma

τ2 represent the weight coefficients corresponding to the singular spectrum entropy and
power spectrum entropy; υ0 represents the wavelet transform coefficient.

In the above process, the extraction of information entropy in the time-frequency joint
domain, which is the characteristic of the operating signal of subway electromechanical
equipment, is completed, which lays a solid foundation for subsequent leakage and
discharge fault detection.

2.4 Leakage and Discharge Fault Detection of Electromechanical Equipment

The leakage and discharge fault signals of subway electromechanical equipment are
obtained, and the process shown in the previous section is used to extract the information
entropyK∗ of the joint time-frequency domain. Based on this, combinedwith the support
vector machine algorithm, the accurate detection of leakage and discharge faults of
electromechanical equipment is realized.

Support vectormachine is a binary classificationmodel. Its purpose is to find a hyper-
plane to accurately and perfectly segment the sample. The principle of segmentation is to
maximize the interval. Before dividing the sample, the data vector in the low-dimensional
space is divided. Map to high-dimensional space, establish a maximum interval hyper-
plane in the high-dimensional space, and completely classify the original data into two
independent hyperplanes, that is, realize the binary classification of data [8]. Support
vector machines can solve overfitting and local optimal problems very well, and are
especially suitable for solving high-dimensional and nonlinear problems.

If a linear function can separate the samples, the data samples are said to be linearly
separable. In other words, a linear function in a two-dimensional space is a straight line,
a linear function in a three-dimensional space is a plane, and so on. If the dimension of
the space is not considered, such linear functions are collectively called a hyperplane.
Linearly separable SVMs deal with strictly linearly separable data sets, and all points in
the data setmust strictly satisfy the linearly separable constraints in order to apply linearly
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separable SVMs.An example of a linear function in a linearly separable two-dimensional
space is shown in Fig. 2.

As shown in Fig. 1, interval calculation is very important in the application of SVM
algorithm. The essence of the interval is equal to the projection of the difference between
two heterogeneous support vectors on the support vector space. The calculation formula
is:

ζ = (Ki − K∗) · �

V ′ · ‖�‖ (10)

In formula (10), ζ represents the interval; � represents the support vector space; V ′
represents the interval calculation parameter; ‖�‖ represents the range of the support
vector space.

In addition, to construct an SVM with good performance, the choice of kernel func-
tion is the key [9]. However, different types of kernel functions correspond to different
mapping spaces, thus showing different properties, which in turn determine different
nonlinear problem solving capabilities, as well as different applicable scopes and envi-
ronments. Therefore, it is necessary to select the appropriate kernel function according
to the specific data. The four commonly used kernel function types are as follows:

(1) Linear kernel function, which is the most basic kernel function, suitable for dealing
with the situation when the number of features is much larger than the number of
samples, the expression is:



(
Ki · Kj

) = Ki · Kj (11)

In formula (11), Ki and Kj represent the operating signal characteristics of any two
electromechanical devices.

(2) Polynomial kernel function, which is a global kernel function. The higher the data
dimension, the easier it is to classify, and the generalization ability is strong, but its
learning ability is weak. The expression is:


d
(
Ki · Kj

) = (
Ki · Kj + 1

)d (12)

In formula (12), d represents the total number of terms contained in the polynomial.

(3) RBFkernel function,which is suitable for dealingwith the situationwhen the number
of features is much smaller than the number of samples. In the absence of prior
knowledge of the samples, the RBF kernel functionwill always achieve good results.
Therefore, the RBF kernel support vector machine learning It has strong ability and
is the most widely used kernel function at present. The expression is:


r
(
Ki · Kj

) = exp

(
−∥∥Ki · Kj

∥∥2
σ 2

)
(13)

In formula (13), σ represents the radial basis variance of the operating signal
characteristics of the electromechanical equipment.
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(4) The sigmoid kernel function, which is also a global kernel function, has strong
generalization ability and weak learning ability. It is relatively limited in application
and must meet certain conditions to apply. The expression is:


g
(
Ki · Kj

) = tanh
(
ϑ

〈
Ki,Kj

〉 + μ
)

(14)

In formula (14),ϑ andμ represent the auxiliary factors of the sigmoidkernel function.
According to the operating signal characteristics of subway electromechanical equip-

ment, the RBF kernel function is selected as the kernel function for leakage and dis-
charge fault detection of electromechanical equipment [10]. By introducing the RBF
kernel function into the support vector machine algorithm to obtain the optimal classifi-
cation hyperplane, the operating signals of subway electromechanical equipment can be
quickly and accurately divided into normal signals and leakage discharge fault signals,
thus realizing the leakage and discharge fault detection of subway electromechanical
equipment. Effective detection.

3 Experiment and Result Analysis

3.1 Experiment Preparation Stage

In order to verify the application performance of the proposed technology, the subway
electromechanical equipment room is selected as the experimental object. The selected
experimental object subway electromechanical equipment room contains a variety of
electromechanical equipment, which can include all types of leakage discharge faults,
and meet the technical testing requirements of leakage discharge fault detection.

At the same time, the big data analysis technology - wavelet transform algorithm is
applied in the proposed technology, which involves the wavelet transform coefficient υ0,
which directly determines the accuracy of the feature extraction of electromechanical
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equipment operating signals. Therefore, before the experiment is carried out, the optimal
value of the wavelet transform coefficient υ0 needs to be determined.

The relationship between the wavelet transform coefficient υ0 obtained through
testing and the accuracy of feature extraction of electromechanical equipment operating
signals is shown in Fig. 3.

As shown in Fig. 3, when the value of wavelet transform coefficient υ0 is 0.3, the
feature extraction accuracy of electromechanical equipment operating signal reaches the
maximum value of 85.5%. Therefore, the optimal value of wavelet transform coefficient
υ0 is determined to be 0.3.

3.2 Analysis of Experimental Results

Based on the selected experimental objects and the determined experimental parame-
ters, the leakage and discharge fault detection experiment of subway electromechanical
equipment is carried out. In order to improve the accuracy of the experimental con-
clusions, the method of Reference [2] and the method of Reference [3] are used as
experimental comparison methods, and 10 different experimental conditions are set, as
shown in Table 1.

Table 1. Setting table of experimental conditions

Experimental condition
number

Electromechanical equipment
operating time/d

Leakage discharge fault
occurrence times/time

1 30 1

2 60 6

3 90 10

4 120 12

5 150 15

6 180 18

7 210 20

8 240 23

9 270 29

10 300 30

Taking the experimental conditions shown in Table 1 as the background conditions,
and the success rate of leakage and discharge fault detection as the evaluation index,
the effectiveness and feasibility of the proposed technology are verified. The success
rate data of leakage discharge fault detection obtained through experiments are shown
in Table 2.

As shown in the data inTable 2, the leakage anddischarge fault detection success rates
obtained by applying the proposed technology are all greater than the given minimum
limit, and themaximum value reaches 95.10%, theminimumvalue also reached 84.12%,
which fully confirms the effectiveness and feasibility of the proposed technology.
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Table 2. Leakage discharge fault detection success rate data table

Experimental
condition number

Leakage discharge fault detection success rate Minimum limit

The method of
this paper

Reference [2]
method

Reference [3]
method

1 90.12% 85.02% 80.10% 65.00%

2 95.10% 78.23% 79.80% 75.41%

3 89.25% 70.06% 72.77% 61.02%

4 84.12% 64.02% 78.05% 54.12%

5 86.59% 67.95% 76.19% 75.30%

6 88.01% 63.50% 65.92% 61.48%

7 87.52% 64.58% 63.51% 58.49%

8 90.15% 62.85% 50.95% 52.10%

9 91.40% 59.14% 56.80% 48.62%

10 90.06% 60.12% 65.34% 62.78%

4 Conclusion

The subway is composed of a variety of electromechanical equipment. With the upgrad-
ing and development of electromechanical equipment, its internal structure has become
more and more complex, resulting in a sharp increase in the frequency of leakage and
discharge failures, which restricts the development and application of subways. There-
fore, a method based on big data analysis is proposed. Leakage and discharge fault
detection technology of subway electromechanical equipment. The experimental results
show that the technology greatly improves the success rate of leakage and discharge fault
detection, provides an effective basis for the handling of leakage and discharge faults
of electromechanical equipment, and also provides a guarantee for the safety of subway
operation.
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