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Abstract: Artificial intelligence(Al) has gradually penetrated into the field of education and
teaching, is profoundly changing classroom teaching methods, and has become the core
power of classroom revolution. How to conform to the requirements of the times, promote
the integration of Al and teaching, properly understand the key technologies of Al, and
effectively apply them to teaching is an urgent need of teaching reform. However, from the
present situation of Al applied to the teaching of power mechanical engineering(PME),
there are some problems such as teachers' lack of general knowledge of Al technology and
low functional utilization rate. Therefore, this paper takes Al as a breakthrough, establishes
a teaching platform for the integration of Al and PME teaching, and analyzes teachers'
cognition of Al and the teaching application of Al products, which has far-reaching
theoretical significance for promoting the integration of Al and teaching.

1. Introduction

Compared with the traditional field, the development of engineering in the computer field is
relatively changing with each passing day. For the increasingly complex technology and sustainable
development, the education and teaching of PME is also facing unprecedented challenges. If the
past theoretical education mode continues to be used, it will inevitably lead to the decline of
students' comprehensive application ability of power mechanical system. In addition, the demand of
enterprises for mechanical engineering application talents is increasing, so we urgently need to
improve the quality and connotation of engineering education.

The interpretation of Al teaching ideas at home and abroad has been deeply and
comprehensively studied, and the implementation of Al teaching ideas in today's information-based
teaching is ensured through appropriate ways. Some researches think that the key technologies of
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Al include data mining and learning, expert system, and human-computer interaction, and their key
technologies are different in composition or representation in different fields. The key technology
based on the factors such as teaching tasks and needs is the foundation and core function
embodiment of the application of Al in teaching [1]. From the role of Al in teaching, the key
technologies are summarized. Some scholars think that the key components of Al in teaching
application are machine learning and deep learning as the underlying technologies, speech
recognition and affective computing technology serving individual characteristics, natural language
processing technology serving content and adaptive learning technology serving behavior [2]. Other
researchers believe that machine learning and deep learning, through data mining and analysis,
make the core algorithm and data guarantee of intelligent teaching [3]. In recent years, the research
on the application of Al in teaching is hot, but there are not many applied research results with high
quality, reference and convenient operation. Although there are a lot of researches on Al teaching,
most of them are based on the concept of Al, and there are few systematic researches that can
effectively guide teachers' behavior and apply Al to teaching.

In this paper, several key technologies of Al are introduced, and the teaching significance of
these technologies is analyzed. Then, an experimental platform suitable for the teaching of PME is
built with the help of Al. Finally, by investigating the present situation of teachers' application of Al
teaching products in the teaching of related courses of PME, the research and analysis of Al
promoting teaching reform are carried out.

2. Key Technologies of Al and its Teaching Significance

(1) Machine learning and deep learning and their teaching significance

Machine learning is a process that allows machines to mine and analyze a large number of data
acquisition rules through algorithms, and to predict behaviors and patterns [4]. Deep learning is to
improve the accuracy of classification or prediction on the role of machine learning. Applying
machine learning and deep learning to teaching, analyzing teaching-related data, obtaining complex
and abstract teaching information from it, so as to predict students' performance and behavior, help
educators master students' learning situation, intelligently obtain accurate teaching feedback,
discover teaching rules, provide adaptive content, realize personalized and accurate teaching,
promote teaching reflection and improve teaching representation [5]. At the same time, the huge
and complex teaching data is difficult to collect and store, so it is necessary to ensure the
truthfulness, integrity, sharing and standardization of the data in the process of technology
application, and to ensure the effectiveness of data analysis [6].

Machine learning includes SVM, KNN, decision tree and other algorithms, while deep learning
includes neural network, transfer learning and other methods. KNN is a common weight increasing
method in machine learning, and Euclidean distance or Manhattan distance is used to measure the
distance between objects [7]. The calculation formula is as follows:

= 3 (Y ®

n

d2=>

k=1

XY, 2)

Where d1 represents Euclidean distance and d2 represents Manhattan distance. X, y represent
objects.
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(2) Natural language processing and its teaching significance

Natural language processing is the input, output, recognition, understanding and processing of
information such as form, sound and meaning, which completes man-machine interaction. Such
technologies as speech recognition and synthesis system, concept visualization, corpus and its
retrieval tools, automatic test question generation tools, e-book bags, etc [8]. The application of this
technology can improve the speed and accuracy of teaching detection, reduce the burden of teachers
from repetitive work, and promote the improvement of teachers' professional ability. Break through
the virtual space barrier and realize the dialogue between teachers and students. However, the
application of natural treatment technology in teaching can only assist teachers to complete teaching
tasks, but can not completely replace teachers [9].

(3) Emotional calculation and its teaching significance.

Get people's emotional information through emotional calculation, and realize visualization of
emotional state. Emotional computing is applied in teaching, which can intelligently identify
students' facial expressions, and judge and analyze students' implicit emotional information, so as to
obtain and understand students' emotions. On the one hand, it can judge students' concentration,
monitor and warn students' learning behaviors, and provide reliable basis for teachers' teaching
strategy adjustment; on the other hand, it can provide students with emotional incentives in time,
realize emotional interaction and care in virtual space, and stimulate students' learning enthusiasm
[10-11]. However, emotional information is rich, subtle and complex, so teachers need to make
judgments based on technology and students' characteristics before making decisions.

3. Teaching Platform of PME Based on Al
3.1. Development Technology and Related Tools

The development language is C#. # C language is simple and easy to learn, with low basic
requirements for users and powerful functions. # C language is developed from C language and
C++ language, so on the one hand, it has object-oriented advantages such as polymorphism and
inheritance, on the other hand, it is improved on the basis of them, and the grammar becomes
simple and direct [12-13]. Therefore, programming in C# language is more efficient.

The user interface framework adopts WPF form. WPF is a new generation graphic display
system, which provides a common description and operation method for user interface, documents,
2D/3D graphic animation and media, and designs a unified solution for application development. At
the same time, WPF forms can meet the basic engineering software development of
three-dimensional display, text, controls and other functions [14].

The system is applied to 3ds MAX modeling tool, and the basic 3D model is established, so that
students can observe from multiple angles and study deeply. Expression Blend design tool, which
renders the 3D model established by 3ds MAX and imports it into WPF form [15].

3.2. The Overall Structure Design of the Test Bench

The mechanical engineering test bench is mainly composed of three different modules: signal
generator, data acquisition device and data analysis and display device. According to the common
requirements of existing equipment and power machinery system engineering practice, three
physical quantities (sound, force and temperature) commonly used in engineering are selected as
experimental objects, and the signals generated by these three physical quantities (acoustic emission
signal, force signal and temperature signal) are collected, analyzed and processed [16]. The data
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acquisition module mainly consists of acoustic emission acquisition unit (AE sensor, preamplifier,
data acquisition card), force acquisition unit (force sensor, data acquisition card) and temperature
acquisition unit (thermocouple, temperature acquisition module). The data analysis and display
module is based on Labview software, and uses the abundant signal processing tools provided by
the software to realize high-pass and low-pass filtering of signals, so as to obtain accurate signals
and display all kinds of signals. The mechanical device module is mainly composed of acoustic
emission signal source device, pressure signal source device and temperature signal source device
[17-18]. Detailed information flow of mechanical engineering test bench is shown in Figure 1.
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Figure 1. Test bench for PME
3.3. New Module Design

In order to increase the use function of the platform, some teaching-related contents, such as
question bank exercises, examination system and virtual practice, have been added to the system,
thus making the teaching function of the platform stronger. The new module focuses on the training
of homework in the course teaching process, and increases the resources of students' independent
practice, so as to digest classroom knowledge. Mechanical engineering is an applied course.
Generally, a one-week course design should be arranged for this course, and the corresponding field
practice should be arranged for the course design. However, due to the influence of class hours, this
link can hardly be realized. Most students only stay at the level of theoretical knowledge and have
no field experience. In order to fill this gap, virtual practice is set up, so that students can
understand the basic content of mechanical engineering application and the corresponding
engineering technology.

4. Application Analysis of Al Products in PME Teaching
4.1. The Status Quo of Teaching Application of Al Technology

Al is the bottom technology to realize intelligent products, and intelligent products are the
realistic carriers of Al. A full understanding of Al will help teachers fully understand the functions
of intelligent products and guide teachers to apply intelligent teaching products. At present, many
concepts of Al are professional concepts, such as deep learning. These concepts are clearly defined,
and understanding them clearly is to guide the actual operation.

In this paper, 342 teachers who teach courses related to PME are investigated to find out their
cognition of Al technology and the application of Al products. On this basis, the application of Al
technology in PME teaching is explored and analyzed.
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Table 1. Cognition of the composition of Al technology

frequency Percentage(%)
knowledge representation 72 21.05
Machine learning, deep learning 168 49.12
natural language processing 124 36.25
Emotional calculation 61 17.84
Don't understand 25 7.31

According to the survey results in Table 1, the number of teachers who know machine learning,
deep learning, and natural language processing technology is large, with 49.12% and 36.25%
respectively. Their cognitive level of Al technologies such as knowledge representation and
emotion calculation is low, and 7.31% of teachers don't know the key technologies of Al.

Table 2. Usage of Al teaching products

frequency
Percentage(%)
Intelligent teaching system 213 62.28
Smart campus platform 189 55.26
Intelligent correction 175 51.17
Intelligent answering 62 18.13
Educational robot 33 9.65
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Figure 2. Teachers' use of Al teaching products

According to the survey results in Table 2 and Figure 2, most teachers often use intelligent
products for teaching. In the survey of the use of intelligent products, only intelligent question
answering and educational robot intelligent assistants have a low application rate. From the above
results, it is known that intelligent teaching products have been widely used in the teaching of PME,
and it will be an inevitable trend for teachers to use Al technology for teaching in modern teaching.
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However, teachers' cognition of Al technology has not been popularized, and their cognitive level is
at the level of only being familiar with intelligent products.

4.2. Application of Al in the Teaching Evaluation of PME

The key technology of Al is applied to the teaching evaluation of PME, which starts from data,
goes deep into people’'s cognition, consciousness and emotion, revolves around classroom and
evaluation, and extends to extracurricular activities and life, so as to realize digital, intelligent,
accurate and systematic scientific and comprehensive teaching evaluation. Based on the
investigation of the effect and behavior of teachers' teaching evaluation under the application of
intelligent products, the present situation of the application of Al technology in the teaching
evaluation of this course is known. The investigation results are as follows: 3.

Table 3. Application of Al in teaching evaluation reform

Conformity General conformity Inconformity
Improve the accuracy 61.42% 32.24% 6.34%
of teaching evaluation

Realize teaching 54.86% 36.73% 8.41%
evaluation

Achieve personalized 45.30% 37.12% 17.58%
evaluation

Pay attention to data 52.61% 41.47% 5.92%
evaluation

As shown in Table 3, in terms of teaching evaluation, teachers apply key technologies of Al to
make teaching evaluation tend to be scientific, accurate, comprehensive and efficient, which is
embodied in collecting and analyzing teaching data through machine learning and deep learning
technology, and improving the accuracy of teaching evaluation by quantifying data. In terms of
comprehensiveness of teaching evaluation, besides data evaluation, natural language processing
technology provides intelligent evaluation and standard consideration, and emotional computing
technology realizes comprehensive evaluation of emotional attitude.

5. Conclusion

The teaching application of Al technology is a scientific revolution that reshapes teaching form
and stimulates teaching vitality. Al permeates into the teaching field and teaching integration, goes
deep into people's brain, mind and life growth, observes the occurrence of teaching and learning
from a microscopic perspective, realizes precise teaching, empowers education, stimulates teachers
to release energy, returns to people-oriented teaching, and realizes individualized education. The
PME teaching platform based on Al in this paper can provide students with more flexible,
convenient, diverse and efficient teaching forms, show realistic experimental processes and
phenomena, and better meet the real-time and off-site teaching needs. Therefore, Al teaching is not
only the development direction of teaching technology, but also the inevitable trend of teaching
reform.
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