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Abstract: This paper explores key issues in teaching "Linear System Theory" within the context of 
artificial intelligence. As AI technology continues to advance, traditional linear system theory courses 
are increasingly inadequate for modern educational needs. This paper examines the limitations of these 
courses, such as insufficient teaching resources, outdated methods, and ineffective teaching practices. 
It proposes a reform plan that incorporates AI, including the development of online learning resources, 
interactive teaching methods, and the integration of AI technology. These reforms aim to enhance 
students' learning outcomes, boost their interest, and improve their independence and innovative 
capabilities. 
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1. Introduction  

Artificial Intelligence (AI) is a branch of computer science capable of performing tasks and solving 
problems akin to human thinking. Recently, AI technology has rapidly developed and become widely 
applicable across various fields, including education. Linear system theory, essential in electronic 
engineering and control science, is increasingly challenged by traditional teaching methods. These 
courses often rely on lectures and textbooks, offering limited resources and monotonous methods that 
fail to address students' diverse learning needs. Moreover, while linear system theory has broad 
applications, the focus of traditional courses often lies in abstract theoretical concepts, which struggle 
to engage students' interest in learning [1, 2]. 

To improve students' learning outcomes and interest, and to enhance their autonomy and creativity 
in learning, it is necessary to explore and research the reform of linear system theory courses. The 
application of AI technology provides new ideas and methods for reforming linear system theory 
course teaching. This paper aims to explore the teaching reform of the "Linear System Theory" course 
in the context of AI, proposing an AI-based reform plan for the course, in the hope of providing a 
reference for the reform of linear system theory courses[3]. 

2. Overall Approach to Course Teaching Reform 

In the context of artificial intelligence, the teaching reform of the Linear System Theory course 
should follow a comprehensive approach, which mainly includes the following aspects [4, 5]: 

(1) Introduction of AI Technology: Incorporating AI technology into the teaching of the Linear 
System Theory course can involve using algorithms like machine learning and neural networks to guide 
and inspire students' cognitive and thinking processes, thereby enhancing their learning outcomes and 
practical abilities. 

(2) Integration of Ideological and Political Education: Integrating ideological and political 
education into the teaching of Linear System Theory can help cultivate students' overall qualities and 
sense of social responsibility, thereby increasing their social responsibility and contribution to society. 

(3) Innovation in Teaching Methods: Utilizing methods like project-driven learning, case-based 
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teaching, and inquiry-based learning can provide students with more practical opportunities and 
communication platforms, improving their learning outcomes and practical abilities. 

(4) Optimization of Teaching Resources: Leveraging digital and visualization technologies can 
offer students better learning resources and experiences, thereby improving their learning outcomes and 
practical abilities. 

(5) Strengthening Teaching Evaluation: Employing various evaluation methods, such as exams, 
assignments, and oral presentations, can assess students' learning outcomes and practical abilities, 
allowing for timely correction and improvement of teaching effectiveness. 

The overall approach to teaching reform for the "Linear System Theory" course in the context of AI 
is to introduce AI technology, integrate ideological and political education, innovate teaching methods, 
optimize teaching resources, and strengthen teaching evaluation, to enhance students' learning 
outcomes and practical abilities while cultivating high-quality talents with a strong sense of social 
responsibility. The teaching reform of linear system theory in the context of artificial intelligence is 
shown in Figure 1. 
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Figure 1: Teaching reform of linear system theory in the context of artificial intelligence. 

3. Updating the Teaching Content of the Linear System Theory Course 

3.1. Integration of AI into Linear System Theory Teaching 

Artificial intelligence can be integrated into the teaching of the Linear System Theory course to 
help students better understand and apply the concepts of linear systems. The following are some 
possible methods: 

(1) Introduction of Machine Learning Algorithms: In teaching Linear System Theory, machine 
learning algorithms such as linear regression, decision trees, and neural networks can be introduced. 
These algorithms can be used to analyze and predict the behavior of linear systems, helping students to 
better understand the dynamic characteristics of these systems. 

(2) Application of AI Tools: AI tools such as Python programming language, TensorFlow, and 
PyTorch can be used to build and train linear system models. These tools allow students to gain a 
deeper understanding of linear system theory and enhance their programming and data analysis skills. 

(3) Designing AI Problems: AI-related problems, such as linear system simulation, signal 
processing, and image processing, can be designed to help students better understand linear system 
theory. These problems can guide students in exploring the properties and behavior of linear systems, 
thereby improving their practical abilities. 

(4) Utilization of AI Resources: AI resources such as online courses, academic papers, and 
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open-source software can be utilized to help students learn linear system theory more effectively. These 
resources provide students with additional learning opportunities and tools to better master the concepts 
of linear system theory. 

Integrating AI into the teaching of the Linear System Theory course can help students better 
understand and apply the theory, enhancing their practical and innovative abilities. 

3.2. Integration of Ideological and Political Education into Linear System Theory Teaching 

Integrating ideological and political education into the teaching of the Linear System Theory course 
aims to cultivate students' overall qualities and sense of social responsibility. The following are some 
possible methods: 

(1) Incorporating Ideological and Political Content: Ideological and political content such as 
patriotism, collectivism, social justice, and the core values of socialism can be introduced into the 
teaching of the Linear System Theory course. This content helps students establish correct life values 
and increase their sense of social responsibility. 

(2) Emphasizing the Significance of Ideological and Political Education: During the teaching of 
Linear System Theory, students can be made aware of the importance and significance of linear system 
theory in society and human life, such as its applications in energy, communication, and control. This 
helps students appreciate the contributions of linear system theory to society, thereby enhancing their 
sense of social responsibility. 

(3) Utilizing Ideological and Political Education Resources: Resources such as textbooks, lectures, 
seminars, and cultural activities can be used to help students better understand linear system theory. 
These resources provide additional learning opportunities and tools to help students more effectively 
grasp the concepts of linear system theory. 

(4) Conducting Ideological and Political Education Activities: Activities such as group discussions, 
speech contests, and social practices can be organized to help students better understand linear system 
theory and enhance their sense of social responsibility and practical abilities. 

Incorporating ideological and political education into the teaching of Linear System Theory can 
cultivate students' overall qualities and sense of social responsibility, thereby enhancing their social 
responsibility and practical abilities. 

4. Exploration of Teaching Methods and Approaches for the Linear System Theory Course 

4.1. Project-Driven Teaching for Systematic Learning of AI and Linear System Theory 

Project-driven teaching can be employed to systematically learn AI and Linear System Theory. The 
following are some possible methods: 

(1) Designing AI Projects: AI projects, such as linear system simulation, image processing, and 
speech recognition, can be designed. These projects can cover numerous knowledge points in AI and 
Linear System Theory, including machine learning, neural networks, linear systems, and control 
systems. 

(2) Implementing Linear System Projects: Linear system projects, such as control system design, 
signal processing, and communication systems, can be implemented. These projects can cover many 
knowledge points in Linear System Theory, such as linear system analysis, stability analysis, and 
control system design. 

(3) Designing Ideological and Political Education Projects: Ideological and political education 
projects, such as social practice, public service, and innovation and entrepreneurship, can be designed. 
These projects can help students better understand the application and significance of AI and Linear 
System Theory in society, thereby enhancing their social responsibility and practical abilities. 

Through project-driven teaching, students can systematically learn AI and Linear System Theory. 
This method also cultivates students' practical and innovative abilities while increasing their social 
responsibility and contributions to society. 
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4.2. The Role of Digital Twins in Learning Linear System Theory 

Digital twins can play a significant role in learning the Linear System Theory course. The following 
are some possible roles: 

(1) Aiding Understanding of Linear Systems: Digital twins can visualize the real-world scenarios of 
linear systems, helping students better understand them. For example, digital twins can be used to 
simulate and visualize the operational states and behaviors of linear systems, assisting students in 
comprehending the characteristics and properties of these systems. 

(2) Enhancing Practical Skills: Digital twins can provide students with more practical opportunities, 
helping them better master the theory and application of linear systems. For example, digital twins can 
be used to design control systems, signal processing systems, and communication systems, thereby 
improving students' practical abilities. 

(3) Deepening Understanding of Stability Analysis: Digital twins can help students better grasp the 
concepts and methods of stability analysis, deepening their understanding and application. For instance, 
digital twins can be used to simulate and visualize the stability of linear systems, aiding students in 
understanding the importance of stability analysis and control system design. 

(4) Exploring Applications of Linear Systems: Digital twins can offer students more opportunities 
to explore the applications of linear systems. For example, digital twins can simulate and visualize the 
applications of linear systems in energy systems, transportation systems, and industrial production 
systems, helping students better understand the relevance and significance of linear systems in society. 

Digital twins can provide students with an enhanced learning experience and practical skills, 
helping them better master the theory and application of linear systems. Additionally, digital twins can 
facilitate a deeper understanding of the nature and behavior of linear systems, reinforcing their grasp of 
stability analysis and its applications. 

4.3. The Role of AI and Digital Twins in Practical Teaching of Linear System Theory 

AI and digital twins can play an important role in the practical teaching of the Linear System 
Theory course. The following are some possible roles: 

(1) Enhancing Practical Skills: AI and digital twins can provide students with more practical 
opportunities, helping them better master the theory and application of linear systems. For example, AI 
and digital twins can be used to design control systems, signal processing systems, and communication 
systems, thereby improving students' practical abilities. 

(2) Deepening Understanding of Linear Systems: AI and digital twins can help students better 
understand the properties and behavior of linear systems, deepening their comprehension and 
application. For instance, AI and digital twins can be used to simulate and visualize the operational 
states and behaviors of linear systems, aiding students in understanding the characteristics and 
properties of these systems. 

(3) Exploring Applications of Linear Systems: AI and digital twins can offer students more 
opportunities to explore the applications of linear systems. For example, AI and digital twins can 
simulate and visualize the applications of linear systems in energy systems, transportation systems, and 
industrial production systems, helping students better understand the relevance and significance of 
linear systems in society. 

(4) Supporting Teaching: AI and digital twins can provide better learning experiences and teaching 
resources, assisting teachers in the effective instruction of Linear System Theory. For instance, AI and 
digital twins can be used to create instructional videos, courseware, and case studies, offering students 
improved learning resources. 

AI and digital twins can provide students with enhanced practical opportunities and teaching 
resources, helping them better master the theory and application of linear systems. Moreover, AI and 
digital twins can assist students in better understanding the properties and behavior of linear systems, 
deepening their grasp and application of these concepts. 
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5. Conclusion 

In the context of artificial intelligence, the teaching reform of the Linear System Theory course 
faces new opportunities and challenges. This paper discusses how to integrate artificial intelligence 
with Linear System Theory to enhance students' learning outcomes and practical abilities. It proposes 
the incorporation of ideological and political education into the teaching of the Linear System Theory 
course to cultivate students' overall qualities and sense of social responsibility. 

The teaching reform combining AI with Linear System Theory can provide students with better 
learning resources and practical opportunities, thereby improving their learning outcomes and practical 
skills. Integrating ideological and political education into the course can foster students' comprehensive 
qualities and social responsibility, enhancing their contribution to society. 

This paper presents a new approach and method for the teaching reform of the Linear System 
Theory course, which is of significant importance for improving students' learning outcomes, and 
practical abilities, and for cultivating high-quality talents with a strong sense of social responsibility. 
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