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Abstract: Chinese With the continuous progress of science and technology and the rapid development of information
technology, big data has become a hot topic in today's society. The application of big data has penetrated into various fields,
among which electronic engineering is one of the important application fields. This thesis focuses on the application of big data
in electronic engineering and analyses its specific applications in data acquisition and processing, model building and
optimization, fault diagnosis and prediction, and intelligent decision-making and control. The study elaborates on the application
of big data in electronic engineering. In terms of data acquisition and processing, the applications of sensor data acquisition and
processing and signal processing and analysis are highlighted. In the area of model building and optimisation, the paper explores
methods for model building and optimisation of electronic devices based on big data. In the area of fault diagnosis and prediction,
the paper proposes a fault diagnosis and prediction method based on big data. Finally, in the area of intelligent decision-making
and control, the paper discusses intelligent decision-making and control methods based on big data.
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1. Introduction

With the rapid development of information technology and
the popularity of the Internet, big data has become a hot topic
in today's society. The concept of big data refers to the
massive, high-speed and diverse data collection, which is
characterised by  high-speed growth, multi-source
heterogeneity and low value density. The application of big
data has penetrated into various fields, including finance,
medical care, logistics and so on. In the field of electronic
engineering, the application of big data has also attracted
much attention and has played an important role in various
aspects of electronic engineering. As an applied discipline,
electronic engineering involves the research and application
of electronic devices, circuits, communications, control and
other aspects. With the progress of science and technology
and the development of society, electronic engineering is
facing more and more challenges and needs. The traditional
methods of electronic engineering can no longer meet these
needs, so it is necessary to solve the problem with the help of
big data technology.

2. The application of big data in
electronic engineering

2.1. Data Acquisition and Processing in
Electronic Engineering

Sensors are a commonly used device in electronic
engineering for sensing and measuring various physical
quantities in the environment. With the continuous
development of science and technology, the types and
numbers of sensors are increasing, which leads to the
generation of a large amount of data. These data contain a
wealth of information, and if they can be effectively collected
and processed, they will give a great impetus to the field of
electronic engineering.

In terms of sensor data acquisition, the sensor converts the
changes in physical quantities it senses into electrical signals
and connects to the data acquisition device through an
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interface to transmit the acquired data to the computer or other
devices. In order to ensure the accuracy and reliability of data,
the selection and arrangement of sensors need to be carefully
designed and optimised. At the same time, the acquisition
frequency and sampling rate of the sensor data need to be
adjusted according to the actual demand in order to avoid data
redundancy and loss.

In terms of sensor data processing, due to the huge amount
of data collected by the sensors, the traditional data
processing methods can no longer meet the demand. The
application of big data technology provides a new solution for
sensor data processing. Big data technology can store,
manage and analyse sensor data in real time to extract useful
information and knowledge. For example, by performing
cluster analysis and pattern recognition on sensor data, the
laws and trends implicit in the data can be discovered,
providing guidance for the design and optimisation of
electronic engineering.

In addition, the processing of sensor data can incorporate
knowledge from other fields, such as machine learning and
artificial intelligence. By training models and algorithms,
intelligent analysis and prediction of sensor data can be
achieved. This will provide more accurate and efficient
solutions for electronic engineering and improve the
performance and reliability of the system.

In summary, sensor data acquisition and processing is an
important part of electronic engineering. The application of
big data technology provides new ideas and methods for the
processing of sensor data, which brings more opportunities
and challenges for electronic engineering. With the
continuous progress of technology, sensor data acquisition
and processing will become more efficient and intelligent,
providing more possibilities for the development of electronic
engineering.

Signal processing and analysis is one of the important
application areas of big data in electronic engineering. With
the continuous development of science and technology,
electronic devices and systems produce more and more data,
which contains rich signal information. By processing and
analysing these signals, useful information can be extracted



from them to support the design, optimisation and fault
diagnosis of electronic engineering.

In terms of signal processing, big data technology can be
applied to signal filtering, denoising and noise reduction.
Traditional signal processing methods can often only handle
a small amount of data, while big data technology can handle
larger scale signal data and improve the efficiency and
accuracy of signal processing. Through big data technology,
the signal can be analysed and processed to extract the
characteristics and laws of the signal.

In terms of signal analysis, big data technology can be
applied to signal spectrum analysis, time-frequency analysis,
correlation analysis and so on. Big data technology can
process massive signal data and mine the frequency,
amplitude, phase and other characteristics of the signal. By
analysing the signal, the characteristics and changing law of
the signal can be understood, providing reference for the
design and optimization of electronic engineering.

The application of signal processing and analysis is not
only limited to the field of electronic engineering, but also can
be extended to other fields, such as communication, medical,
environment and so on. Through the processing and analysis
of signals, intelligent processing and control of signals can be
achieved to improve the performance and reliability of the
system.

However, big data also faces some challenges in signal
processing and analysis. Firstly, the huge amount of data of
signals requires efficient storage and processing techniques.
Second, the features and patterns of signals can be very
complex, requiring the development of more advanced
algorithms and models for processing and analysis. In
addition, the quality and accuracy of the data is also an
important issue, requiring data cleaning and correction.

In conclusion, signal processing and analysis is an

important application area of big data in electrical engineering.

Through big data technology, massive signal data can be
processed and analysed to extract useful information and
features. This will support the design, optimisation and
troubleshooting aspects of electronic engineering and
promote the development and innovation of electronic
engineering.

2.2. Model Building and Optimisation in
Electronic Engineering

Electronic device models are an important part of
electronic engineering, which can be used to describe the
characteristics and behaviour of electronic devices.
Traditional model building of electronic devices often relies
on theoretical and experimental data, but there are some
limitations in this method, such as the accuracy and scope of
application of the model are restricted. With the development
of big data technology, electronic device model building
based on big data has become a new approach.

The core idea of electronic equipment model building
based on big data is to use a large amount of data to train and
optimise the model, so as to improve the accuracy and
applicability of the model. Firstly, by collecting and
processing data from a large number of electronic devices, it
is possible to obtain various characteristic data of the devices
under different working conditions, such as voltage, current,
power, and so on. Then, using techniques such as machine
learning and data mining, these data can be analysed and
modelled to obtain models of electronic devices. These
models can be used to predict the performance of the
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equipment under different working conditions, optimise the
design of the equipment, and improve the reliability of the
equipment.

Electronic equipment modelling based on big data has
some advantages. Firstly, by using a large amount of data,
more accurate and comprehensive information about the
characteristics of the equipment can be obtained, thus
improving the accuracy and applicability of the model.
Second, big data-based model building can be automated and
efficient, greatly reducing the workload and time cost of
manual modelling. In addition, big data-based model building
can also achieve real-time updating and optimisation of the
model, thus adapting to changing working conditions and
requirements.

However, big data-based modelling of electronic
equipment also faces some challenges. Firstly, the quality and
reliability of the data have a great impact on the accuracy and
reliability of the model, and therefore the data need to be
processed and screened effectively. Secondly, data collection
and storage require significant resources and costs, especially
for complex and large-scale electronic device systems. In
addition, model building and optimisation require
professional knowledge and technical support.

In conclusion, model building of electronic devices based
on big data is an important research direction in the field of
electronic engineering. By using big data technology, more
accurate and comprehensive electronic equipment models can
be established, thus improving the performance and reliability
of the equipment. However, the method still needs to
overcome some challenges, such as data quality and resource
cost, in order to be better applied in practical engineering.

With the rapid development of big data technology, its
application in the field of electronic engineering has become
more and more extensive. Among them, the optimisation of
electronic devices based on big data is an important research
direction. By collecting, analysing and mining a large amount
of equipment data, the performance optimization, fault
prediction and intelligent maintenance management of
electronic equipment can be achieved.

First, big data-based electronic equipment optimisation can
improve the performance and reliability of equipment. By
monitoring the operating status and performance indicators of
the equipment, collecting a large amount of data, and using
data analysis and mining techniques, the performance
bottlenecks and potential failures of the equipment can be
identified. Based on the results of these analyses,
corresponding measures can be taken to optimize the
operating parameters of the equipment and improve its
performance and reliability.

Secondly, the optimisation of electronic equipment based
on big data can achieve intelligent fault prediction and
maintenance management. By monitoring and analysing the
operating data of the equipment, failure prediction models of
the equipment can be established. These models can predict
possible equipment failures based on the operating status and
historical data of the equipment, and take maintenance
measures in advance to avoid the losses caused by equipment
failures on production. In addition, a big data-based
maintenance management system can optimise the
maintenance schedule of the equipment to improve
maintenance efficiency and reduce maintenance costs.

Finally, big data-based electronic equipment optimisation
can also provide decision support and intelligent control. By
analysing the equipment data, it can provide comprehensive



information and data support for decision makers and help
them make more accurate decisions. At the same time, the
intelligent control technology based on big data can achieve
automatic adjustment and control of the equipment according
to real-time equipment data and environmental information,
and improve the operational efficiency and stability of the
equipment.

2.3. Fault diagnosis and prediction in
electronic engineering

As the complexity and intelligence of electronic equipment
increases, fault diagnosis becomes more and more important.
Traditional fault diagnosis methods often rely on expert
experience and manual analysis, but this method is subjective,
time-consuming and inefficient. And the emergence of big
data technology brings new opportunities for fault diagnosis.

Fault diagnosis methods based on big data mainly use the
processing and analysis capabilities of big data to achieve
automatic diagnosis of equipment faults through in-depth
mining and analysis of multi-source data, such as equipment
sensor data, historical maintenance records, and equipment
operation status, from which the characteristics and laws of
relevant equipment faults are extracted.

Firstly, the fault diagnosis method based on big data
requires data acquisition and processing of equipment. Sensor
data is an important data source for fault diagnosis, and the
data collected through the sensors can reflect the operating
status and performance indicators of the equipment. Then, the
collected data are processed using big data analysis
technology, including data cleaning, feature extraction, data
modelling and other steps, in order to better mine the fault
characteristics.

Secondly, the fault diagnosis method based on big data
needs to establish a fault prediction model. By analysing
historical fault data and equipment operation data, a fault
prediction model can be established to predict the type and
time of faults that may occur in the equipment. In this way,
appropriate maintenance measures can be taken in advance
before equipment failure occurs to avoid equipment
downtime and production loss.

Finally, big data-based fault diagnosis methods need to
visualise and monitor fault diagnosis results. Through data
visualisation technology, the fault diagnosis results are
presented in the form of charts, reports, etc., which is
convenient for engineers and operators to view and monitor
the equipment operation status and fault conditions.

In electronic engineering, the occurrence of faults often
leads to equipment damage and production line downtime,
bringing huge economic losses to enterprises. Therefore,
accurately predicting the time and location of equipment
failures is very important for improving productivity and
reducing maintenance costs. And the emergence of big data
technology provides a new solution for fault prediction.

The failure prediction method based on big data is mainly
divided into the following steps. First, a large amount of
equipment operation data needs to be collected, including
real-time monitoring data of temperature, vibration, current
and other parameters. These data can be collected through
sensors and other devices, and the real-time transmission and
storage of data can be achieved through IoT technology.

Next, the collected data need to be preprocessed and
cleaned. This includes steps such as data denoising, data
interpolation and outlier detection to ensure the quality and
accuracy of the data. Also, feature extraction and selection of
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the data is required to extract features that have a significant
impact on equipment failure prediction.

After the completion of feature extraction and selection, a
fault prediction model needs to be established. Commonly
used methods include statistical-based methods, machine
learning methods and deep learning methods. Statistical
methods are mainly used to predict future fault occurrences
by statistically analysing historical data. Machine learning
methods, on the other hand, construct prediction models by
training datasets and make predictions on new data through
the models. Deep learning methods, on the other hand, are
based on neural network models that learn the representation
and distribution of data through multilevel nonlinear
transformations.

Finally, the prediction results need to be evaluated and
optimised. Evaluation metrics including accuracy, recall and
F1 value are used to assess the prediction performance of the
model. If the prediction performance of the model does not
meet the requirements, it can be optimised by adjusting the
parameters of the model or adding more training data.

2.4. Intelligent Decision Making and Control in
Electronic Engineering

With the rapid development of big data technology, more
and more industries are beginning to use big data to assist
decision-making. In the field of electronic engineering, the
application of big data is also gradually gaining attention. By
collecting, processing and analysing a large amount of data,
big data-based intelligent decision-making methods can
provide electronic engineers with more accurate and
comprehensive information, thus assisting them in making
more informed decisions.

First, big data-based intelligent decision-making methods
can help electronic engineers better understand and analyse
market demand. By collecting and analysing large amounts of
market data, it is possible to understand consumer needs and
preferences, thereby providing guidance for product design
and development. For example, by analysing sales data and
user feedback, it is possible to understand which functions
and features are favoured by users, so that product design can
be adjusted and product quality improved.

Second, intelligent decision-making methods based on big
data can help electronics engineers with supply chain
management. By collecting and analysing supply chain data,
it is possible to understand in real time the supply of raw
materials, logistics and transportation, as well as production
progress and other information, so as to optimise the
operation of the supply chain. For example, bottlenecks and
problems in the supply chain can be identified in a timely
manner through big data analysis, and corresponding
measures can be taken to solve them, thus improving
production efficiency and reducing costs.

In addition, intelligent decision-making methods based on
big data can help electronic engineers manage risk. By
collecting and analysing a large amount of data, potential
risks and problems can be identified, and appropriate
measures can be taken to reduce risks. For example, by
analysing product quality data and customer complaint data,
product quality problems can be identified in a timely manner
and appropriate measures can be taken to improve product
quality, thereby reducing the cost of after-sales maintenance
and returns.

With the rapid development of big data technology, more
and more fields are exploring how to use big data for



intelligent control. In the field of electronic engineering, the
application of big data is also gradually becoming a trend.
Intelligent control methods based on big data can improve the
performance and efficiency of electronic equipment and
achieve a higher level of automation and intelligence.

First of all, the intelligent control method based on big data
can establish a model of electronic equipment by analysing
and learning from a large amount of data. Accurate equipment
models can be established by monitoring and analysing data
such as the characteristics of the equipment, its operating state
and environmental variables. These models can help
electronic engineers better understand the working principle
and characteristics of the equipment, thus providing a more
accurate basis for the control and optimisation of the
equipment.

Secondly, intelligent control methods based on big data can
achieve automated control of electronic equipment by
analysing a large amount of data. Through real-time
monitoring and analysis of data such as the working state of
the equipment and environmental variables, automatic
adjustment and control of the equipment can be achieved. For
example, in the power system, through real-time monitoring
and analysis of grid data, automatic regulation and
optimisation of power equipment can be achieved to improve
the efficiency and stability of the power system.

In addition, the intelligent control method based on big data
can also achieve intelligent decision-making for electronic
equipment by analysing a large amount of data. By analysing
and learning from the historical and real-time data of the
equipment, intelligent decision-making for the equipment can
be achieved. For example, in a smart home system, intelligent
control and scheduling of home devices can be achieved by
analysing and learning from the behavioural data of family
members to provide a more comfortable and convenient
living experience.

However, intelligent control methods based on big data
also face some challenges. The first is the issue of data
privacy and security. The application of big data requires a
large amount of data, which involves sensitive information
such as users' privacy and business secrets. Therefore, how to
protect data privacy and security becomes an important issue.
The second is data processing and analysis capabilities.
Processing and analysing big data requires strong computing
power and algorithm support, and for some large-scale data
sets, more advanced technologies and equipment may be
needed to support them. The last is data standards and sharing.
The application of big data requires unified data standards and
sharing platforms so that different systems and devices can
share data and perform collaborative control.

3. Challenges and Prospects of Big
Data in EE

3.1. Data Privacy and Security Issues

With the rapid development of big data technology, data
collection and processing in electronic engineering have
become smarter and more efficient. However, the ensuing
data privacy and security issues are becoming more and more
concerned. In electronic engineering, a large amount of
sensitive data is collected and processed, including personal
identity information, business secrets, etc. If these data are
leaked or abused, it will bring huge losses to individuals and
enterprises.

Firstly, data privacy issue is an important challenge in big
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data application. In electronic engineering, data collected
from sensors may contain personally identifiable information,
such as location, health status, etc. The leakage of these
personal privacy information may lead to the violation of
personal privacy or even be used for illegal purposes.
Therefore, protecting data privacy becomes an important task
for big data applications in electronic engineering.

Secondly, the issue of data security is also an aspect that
needs attention. In electronic engineering, a large amount of
data needs to be transmitted and stored in the network. These
data may face security threats such as being hacked and data
tampering. In order to protect the security of data, a series of
security measures, such as data encryption and access control,
are needed. It is also necessary to establish a sound security
monitoring and emergency response mechanism to detect and
respond to security incidents in a timely manner.

In response to data privacy and security issues, some
measures can be taken to protect data privacy and security.
Firstly, access control of data should be strengthened so that
only authorised personnel can access and handle sensitive
data. Secondly, encrypt data to ensure that they are not stolen
or tampered with during transmission and storage. In addition,
an audit mechanism for data use is established to detect and
track data misuse in a timely manner.

3.2. Data Processing and Analysis Capability

With the arrival of the big data era, the field of electronic
engineering also faces the challenge of data processing and
analysis capabilities. One of the characteristics of big data is
the huge amount of data, and traditional data processing
methods can no longer meet the demand for processing
massive data. Therefore, efficient data processing and
analysis techniques need to be developed in electronic
engineering to meet the challenges of big data.

Firstly, data processing capability is an important part of
electronic engineering. In the era of big data, electronic
devices and sensors constantly generate huge amounts of data,
including temperature, pressure, humidity and many other
parameters. This data needs to be processed to extract useful
information. Traditional data processing methods are often
inefficient and cannot meet real-time requirements. Therefore,
efficient data processing algorithms and techniques need to be
developed in electronic engineering to improve the speed and
efficiency of data processing.

Secondly, data analysis capability is also key in electronic
engineering. Big data contains a large amount of information
and value, and by analysing the data, it can help engineers
better understand and grasp the working status and
performance of electronic devices. Traditional data analysis
methods often rely on manual experience and statistical
methods, which are subjective and uncertain. Therefore,
intelligent data analysis techniques need to be developed in
electronic engineering to automate the analysis and mining of
big data.

In addition, data processing and analysis capabilities need
to be combined with hardware devices. Data processing and
analysis in electronic engineering often requires the use of
high-performance computing platforms and storage devices.
Therefore, hardware devices adapted to the needs of big data
processing and analysis need to be developed in electronic
engineering to provide sufficient computing and storage
capacity.



3.3. Data Standards and Sharing

Data standards and sharing play an important role in big
data applications. With the rapid development of big data,
different data sources and data formats make data integration
and analysis difficult. Therefore, the development of data
standards has become a necessary measure. Data standards
refer to the definition and normalisation of data in a specific
domain to ensure data consistency, accuracy and repeatability.

Firstly, data standards can improve the comparability and
repeatability of data. In the field of electrical engineering,
data generated by different devices and sensors may have
inconsistent formats and use different units and data
structures. By developing uniform data standards, these data
can be processed and analysed in a uniform manner, thus
improving the comparability and repeatability of the data. For
example, in the power system, the development of uniform
data standards can ensure that data from different power
plants and distribution stations can be compared and analysed,
thereby improving the operational efficiency of the entire
system.

Second, data standards can promote the sharing and
exchange of data. In the era of big data, the value of data is
that it can be fully utilised and shared. By formulating data
standards, different organisations and institutions can share
data more easily and promote data exchange and cooperation.
For example, in an intelligent transport system, various traffic
management authorities can share data on traffic flow and
road conditions through the development of unified data
standards, thereby enabling the prediction and management
of traffic congestion.

However, there are some challenges to data standards and
sharing. Firstly, there are differences in data standards in
different fields and it is not easy to develop unified data
standards. Different industries and domains have different
definitions and specifications for data, and the development
of unified data standards requires communication and
coordination of the interests and needs of all parties. Second,
data sharing involves data privacy and security issues. In the
process of sharing data, data privacy and security need to be
ensured to prevent data abuse and leakage.

3.4. Integration of Big Data and Artificial
Intelligence

With the rapid development of big data and artificial
intelligence technology, the integration between them has
become a hot topic in the field of electronic engineering. Big
data provides rich data resources, while artificial intelligence
is able to process and analyse these data through algorithms
and models, so as to achieve intelligent decision-making and
control. The integration of big data and artificial intelligence
brings many new opportunities and challenges for electronic
engineering.

First, big data provides more training and learning data for
Al The performance of Al algorithms and models often relies
on a large amount of data for training, and the emergence of
big data has made it easier to access and process this data. By
utilising big data, Al can more accurately understand and
predict complex problems in electronic engineering, thereby
improving system performance and efficiency.

Secondly, Al can help with the processing and analysis of
big data. Big data often contains huge amounts of information,
and it is a challenge to extract useful knowledge and patterns
from it. Artificial intelligence technology can help engineers
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better understand and utilise big data by automatically
discovering patterns and associations in the data through
machine learning and data mining methods. For example, in
electronic engineering, Al can automatically identify patterns
and trends in equipment failures by analysing equipment
operation data in big data, thus enabling failure prediction and
prevention.

In addition, the convergence of big data and Al poses some
challenges. The first is the issue of data privacy and security.
The use of big data involves a large amount of personal and
sensitive information, and how to protect the privacy and
security of this data is an important issue. The second is the
improvement of data processing and analysis capabilities. As
the size of data increases, it becomes a challenge to process
and analyse big data efficiently. In addition, data standards
and sharing is also an important issue, as there may be
differences in different data sources and formats, and how to
integrate and share data is a problem that needs to be solved.

3.5. Future Direction of Big Data in EE

With the rapid development of big data technology, the
field of electronic engineering will also usher in more
applications and innovations. In the future, the development
direction of big data in electronic engineering will have the
following aspects:

First, the application of big data in electronic engineering
will be more extensive. With the popularity and development
of the Internet of Things (IoT), the interconnection between
electronic devices will become more and more close, and
huge amounts of data will be constantly generated and
transmitted. Big data technology will be widely used in data
acquisition, processing and analysis to extract valuable
information and knowledge, providing electronic engineers
with more decision-making basis and technical support.

Secondly, big data will be further enhanced in model
building and optimisation in electronic engineering. Through
big data analysis and mining, models of electronic devices can
be built more accurately and optimised and improved. This
will help improve the performance and reliability of
electronic devices and reduce failures and losses.

Third, big data will make greater breakthroughs in fault
diagnosis and prediction in electronic engineering. By
analysing a large amount of equipment data and historical
failure data, it is possible to build more accurate fault
diagnosis models and predict possible future failures of
equipment. This will help to take measures in advance to
avoid losses and downtime caused by equipment failures.

In addition, the integration of big data and artificial
intelligence will further advance the development of
electronic engineering. By combining big data technologies
with artificial intelligence technologies such as machine
learning and deep learning, smarter electronic devices and
systems can be realised. For example, a smart home system
can provide a more comfortable and convenient living
experience by analysing residents' habits and preferences and
automatically adjusting home equipment.

Finally, the issue of data privacy and security in electronic
engineering of big data will also become an important
development direction. With the continuous increase and
transmission of data, how to protect data privacy and security
will become a challenge. The future development needs more
perfect data encryption and privacy protection technology to
ensure the security and trustworthiness of data.



4. Conclusion

The application of big data in electronic engineering has
important significance and potential. By making full use of
the features and advantages of big data, electronic
engineering can achieve more efficient, intelligent and
reliable functions, bringing more convenience and value to
people's life and work. We look forward to further exploring
and applying the potential of big data in electronic
engineering 1in future research and making greater
contributions to the development of the field of electronic
engineering.
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