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0010094 Discrete Mathematics

Course Number: 0010094

Course Title: Discrete Mathematics

Course Type: Fundamental and compulsory course for subject
Credit: 3 Total Credit Hours: 56

Students: Undergraduate students majoring in Artificial intelligence
Prerequisites: Advanced Mathematics, Linear Algebra
Evaluation Method: Course participation + written exams

Writer: Sun Yanfeng

Course Description:

Discrete Mathematics is one of the basis courses of compulsory subjects for undergraduate
students Major in Al. The main target of this course is to clarify the theories related to the discrete
topologies and discrete quantitative relationship. Focus of this course is that on the one hand, the
mathematical structure of discrete objects and its proof, calculus and reasoning theory, which is
the theoretical research basis of computer related disciplines based on binary coding; on the other
hand, integrating with many different branches of basic mathematics and applied mathematics, as
a result undertaking the link function of transforming theoretical model into practical model,
which plays an important role in cultivating students' ability of analysis, modeling and problem
solving. The teaching contents are mainly covered by the following aspects: set and relation, graph
theory, mathematical logic, algebraic structure. For the undergraduates majoring in Al, the study
of this course will help them to have a deep insight into the essential attributes of application
problems, and further select the appropriate discrete structure to model and solve the problems.

Recommended Textbooks/References:

1. Shao Xuecai, Deng Mike, Discrete Mathematics. China Railway Press, August 2012 (in
chinese)

2. Geng Suyun, Qu Wanling, Zhang Liang. Discrete Mathematics (Fifth Edition). Tsinghua
University Press, July 2013 (in chinese)

3. Niu Liangiang. Discrete mathematics of engineering. Electronic Industry Press, February
2017 (in chinese)

4. Kenneth h. Rosen, translated by Xu Liutong, et al. Discrete mathematics and its application,
China Machine Press, January 2021 (in chinese)
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0008390 The Electronic Technology

Course Number: 0008390
Course Title: The Electronic Technology

Course Type: Compulsory course for subject foundation

Credit: 3 Total Credit Hours:48

Students: Undergraduate students majoring in Artificial Intelligence
Prerequisites: Advanced mathematics. General Physics. Circuit analysis element-I
Evaluation Method: Course participation + Program design reports+written exams

Writer: Ao Dun
Course Description:

This course is one of the compulsory course for undergraduate students Major in artificial
intelligence . The main target of this course is to clarify the basic theories, knowledge, and skills
of electronic technology, and make students to understand the application and development of
electronic technology, and lay a certain foundation for students to learn subsequent courses and
engaging in engineering and technical work related to this major. This course is focus on
semiconductor devices, basic amplification circuits, integrated operational amplification circuits,
negative feedback amplification circuits, DC stabilized power supplies, gate circuits and
combinational logic circuits, triggers and sequential logic circuits, etc. The difficulties of teaching
contents are described as followings: basic amplification circuits, integrated operational
amplification circuits, triggers, and sequential logic circuits.

This course is rigorous in theory, systematic, and logical. It plays an important role in
cultivating students' dialectical thinking ability, establishing a scientific perspective of integrating
theory with practice, and improving their ability to analyze and solve problems. It is an important
component of cultivating versatile talents.

Recommended Textbooks/References:
5. Qin Zenghuang, Electrical Engineering (Molume 2) (Seventh Edition), Higher Education

Press, June 2009
6. Yang Fusheng, Electronic Technology (Electrical Engineering I1), Higher Education Press,

May 1989
7. Qang Hongming, Electrical and Electronic Technology (Volume 2), Tsinghua University

Press, September 2000
8. Yao Haibin, Electronic Technology (Electrical Engineering Il1), Higher Education Press,

September 1999
9. Sun Jingqi, Lei Fei, Yan Huilan, Fundamentals of Analog Electronic Technology, Higher

Education Press, July 2016Yan Shi, Fundamentals of Digital Electronic Technology (Fifth


http://www.baidu.com/link?url=nbQq3iPUWtyv0kWZ5CWhPE8ng51NmX5jSKHiR7Vwpf-ZQBWB_0_mqKsCQe9TGUCF9UTMozu0vgGKYy65_AG7Nub2c-nEdp34jEbhofF87eFZDjqi_M13gm6Cj9-FF_cj

Edition), Higher Education Press, May 2006
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[1] Amir Beck. Introduction to Nonlinear Optimization: Theory, Algorithms, and Applications
with MATLAB. SIAM, 2014

[2] Zooht. TR BT (5 2 k). 55 RS 1k, 2019
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Edwin K. P. Chong, Stanislaw H. Zak. An Introduction to Optimization (Fourth edition)
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2018
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0010722 Optimization Theory and Methods

Course Number: 0010722

Course Title: Optimization Theory and Methods

Course Type: Required course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: Advanced Mathematics, Linear Algebra

Evaluation Method: Course participation + Final grade

Writer: Wang Ding

Course Description:

The course “Optimization Theory and Methods”, which includes the design bases and
implementation approaches of optimization, is one of the required courses for undergraduate
students major in Artificial Intelligence. The main target of this course is to clarify the basic
optimization theory, computational methods, and MATLAB examples, involving the classical
optimization theory and schemes, such as optimality conditions, the gradient method, the Newton
method, the least square method, linear programming, constrained optimization, etc. and several
advanced intelligent optimization strategies, such as artificial neural networks and neural dynamic
programming, etc. This course focuses on introducing the basic methods of optimization, while
the main difficulties are optimization theory and algorithm property analysis. In addition, the basic
idea, design steps, and MATLAB examples are displayed, respectively. By studying this course, it
is helpful to provide guides for solving complex science and technology problems in artificial
intelligence and automation. In addition, it can be regarded as a core of conducting information
science research and technology development.

Recommended Textbooks/References:

[1] Amir Beck. Introduction to Nonlinear Optimization: Theory, Algorithms, and Applications
with MATLAB. SIAM, 2014

[2] Yuanke Li. Optimization Principles and Techniques for Engineering Design (Second edition).
Tsinghua University Press, 2019

[3] Zhigiang Sun, Shengjian Bai, Yongbin Zheng, Wei Liu. An Introduction to Optimization
(Fourth edition). Publishing House of Electronics Industry, 2015. Translate from: Edwin K. P.
Chong, Stanislaw H. Zak. An Introduction to Optimization (Fourth edition)

[4] Guogen Xu, Housui Zhao, Zhiyong Huang. Optimization Methods with MATLAB
Implementation. Beihang University Press, 2018

[5] Ding Wang. Intelligent Critic Learning and Control for Uncertain Dynamic Systems. Science

Press, January 2020
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0010089 Function of the Complex Variable

Course Number: 0010089

Course Title: Function of the Complex Variable

Course Type: Compulsory Common Basic Course

Credit: 2.0 Total Credit Hours: 36

Students: Undergraduate students majoring in Artificial Intelligence.
Prerequisites: Advanced mathematics, Linear algebra

Evaluation Method: Course participation + exam

Course Description:

Function of the Complex Variable is a basic course for undergraduate majoring in Artificial
Intelligence in the College of artificial intelligence and automation. The theory and method of
complex function is widely used in mathematics, natural science and engineering technology. It is
a powerful tool to solve plane problems such as electromagnetics, fluid mechanics and elastic
theory. Its basic content has become a compulsory course for many majors of science and
engineering. The main task of the course is to adopt heuristic and practical teaching methods
during the teaching process, so that students can master the basic theory of complex variable
functions and master the main properties of Fourier transform. At the same time, through the
teaching of this course, students' mathematical abstract thinking, logical reasoning ability, and
computational ability will be improved. The course focuses on complex humbers and functions of
complex variables, analytical functions, series, residues, Fourier transform. The challenges of the
course: Analytic functions, residues, and Fourier transforms.

Recommended Textbooks/References:
1. Department of advanced mathematics, Xi'an Jiaotong University. Engineering mathematics
complex variable function (Fourth Edition). Higher education press, May 1996
2. Zhong Yuquan. Theory of complex function (5th Edition). Higher education press, March
2021
3. Sun Yan, Liu Xiangli, Xie Wenlong, Huang Jingjing. Complex variable function and

integral transformation. China Machine Press, January 2016
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0010686 Computer Principles and Interface technology

Course Number: 0010686

Course Title: Computer Principles and Interface Technology

Credit: 3.5 Total Credit Hours: 56

Students: Undergraduate students Major in Artificial Intelligence

Prerequisites: Electronic Technique, Fundamentals of Circuit Analysis, High Level Language
Programming

Evaluation Method: Written Exam

Writer: Xv Hongxia

Course Description:

It is one of the important components of the development of computer technology. Understanding
how microcomputer principles are implemented and mastering the methods of optimizing
interface technology can better understand and apply computer technology, and improve the level
of computer technology. This course is a fundamental course for the undergraduates major in Al.
It is an introductory course for the undergraduates to learn and master the knowledge of computer
hardware as well as assembler language design. The students will master the related knowledge of
computer principles by means of learning the computer internal structure and working principles.
The corresponding topics include the basic principles and components of computer, the structure
and working principles of the microprocessor, the instruction set, the assembler language design,
the memory and its interface circuit design, the concept of computer interface, data transmission,
and some simple intelligent interface circuit design and software programming.

Recommended Textbooks/References:

1. YU Chunxuan, ZUO Guoyu etc,80X86/Pentium Microcomputer Principle and Interface
Technology (Third Edition). Machinery Industry Press, 2015

2.Peng hu, Zhou Peiling etc, Microcomputer Principle and Interface Technology (Four Edition).

Electronic Industry Press, 2016
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0010723 Data Structure

Course Number: 0009352

Course Title: Data Structure

Course Type: Basic compulsory courses
Credit: 3 Total Credit Hours: 48

Students: Undergraduate students majoring in Engineering majors
Prerequisites: Discrete mathematics,
Evaluation Method: Course participation + exam

#5 A: Mou Luntian
Course Description:

This course is an essential professional foundation course for computer and other related
majors. This course mainly introduces and discusses the logical structure of data and the
realization and analysis of various operations on structure-based data. The data structure is the
basis of program design and an essential foundation for designing and implementing compilers,
operating systems, data systems, other system programs, and various large-scale applications. This
course uses C language as the algorithm description tool to correctly analyze the structure of the
data, choose the storage method of the data reasonably, and design the scientific operation
algorithm during the software design process, thereby improving the overall quality of the data
software. The study of this course will lay a good foundation for the study of subsequent courses
and the improvement of software design level.

Recommended Textbooks/References:

[1] Yan Weimin, Li Dongmei, Wu Weimin. Data structure (C language edition). Tsinghua
University Press. 2018.6

[2] Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed. Data structure (C language edition).

Machinery Industry Press. 2006.7
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0010724 Principles of Database System

Course Number: 0010724

Course Title: Principles of Database System
Course Type: Compulsory Common Basic Courses
Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in artificial intelligence
Prerequisites: Advanced Language Programming (Python, or Java, or C++)
Evaluation Method: Course participation + written exams

Writer: Ma Nan
Course Description:

Principles of Database System is a course for data management, which is an important branch
of information science. It provides basic principles of data management empowered by computing
technologies for many disciplines such as information, engineering and management. This course
will introduce systematically the basic concepts, methods, and techniques of database system,
from the four aspects of basic concepts, design and application development, system, and new
techniques. The teaching contents are mainly covered by the following topics: basic concepts of
database system, data model, relational database and SQL, database security and integrity,
relational normalization theory, database design methods and processes, database programming,
relational query processing and query optimization, database recovery and concurrency control,
database management system, new database technologies, etc.

Recommended Textbooks/References:

10. Wang Shan, Sa Shixuan, Introduction to Database System, Higher Education Press, Version 5,
2014.

11. Abraham Silberschatz, Henry F. Korth, S. Sudarshan, Database System Concepts) ,
Mechanical Industry Press, Version 6, 2012.

12. MySQL 8 Reference Manual, https://dev.mysgl.com/doc/refman/8.0/en/.
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0002610 Automatic Control Theory

Course Number: 0002610

Course Title: Principles of Automatic Control |
Course Type: Discipline-based compulsory course
Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: Complex Functions and Integral Transformation, Circuit Theory, Electronics
Technique

Evaluation Method: Course participation + written exams
Writer: Yang Jinfu
Course Description:

Automatic Control Theory is one of the discipline-based compulsory courses for undergraduate
students Major in Artificial Intelligence. The main target of this course is to clarify the knowledge
of automatic control theory by the discussion of automatic control system mathematical
description, time domain analysis, frequency analysis and correction methods, such that the
students are able to solve engineering problem and design model. This course is focus on the basic
concepts of control theory and closed-loop control; the transfer function and dynamic structure
diagram of typical object systems; the analytical methods of stability criterion, the steady-state
error and dynamic property in the time domain; the frequency domain stability criterion and
open-loop frequency characteristic analysis; the correction of controlled networks by advance and
lag network and reference model method; the discrete control system analysis. The difficulties of
teaching contents are described as followings: the application of feedback control methods, the
performing of transfer functions of general physical systems, the analysis of linear high-order
stationary systems, the relationship between time and frequency domains, as well as the
characteristics of inherent system and correction device.

Recommended Textbooks/References:

1. Sun Liang, Automatic Control Theory 3™, Beijing: Higher Education Press, June-2011
2. Hu Shousong, The Principles of Automatic Control 7. Beijing: Science Press, January-2019

3. Richard C, Robert H. Modern Control Systems 13™, Prentice Hall, July-2018
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0010725 Image Processing

Course Number: 0010725

Course Title: Image Processing

Course Type: fundamental and compulsory course for subject

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in artificial intelligence

Prerequisites: Advanced mathematics, Linear algebra, Advanced Language Programming, data

structure

Evaluation Method: Course participation + written exams

Writer: Li Jinghua

Course Description:

Image processing is one of the fundamental and compulsory course for subject for undergraduate

students Major in artificial intelligence. The main target of this course is to clarify basic concept,

basic principle and basic method of digital image processing, and enables the students to

implement the basic algorithms. This course also aims to cultivate the creative and design ability

for solving the practical problems, which are the foundations of the future work and research.

The teaching contents are mainly covered by the following aspects: the basic of digital image

processing (image digitization, image basic computation, image processing system), image

transformation (Fourier transformation), image enhancement (spatial and frequency domain),

image segmentation and feature extraction, image coding. The difficulties of teaching contents are

described as followings: the idea, mathematical modeling process, factors analysis influencing

performance and practical application for each method.

Recommended Textbooks/References:

[1]. Rafael C.Gonzalez et al, Digital image processing (third edition), Electronics industry Press,
2017.05.

[2]. Zhang yujin, image processing and analysis (micro lecture, third edition), Posts and

Telecommunications Press, 2020.09.
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[1] FAR%E, (ANLFRRS®R) CGESHO , @S E B, 2020.11.
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R Rk, 2011.7.
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0008336 Introduction to Artificial Intelligence

Course Number: 0008336

Course Title: Introduction to Artificial Intelligence

Course Type: Compulsory Common Basic Course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: Advanced Mathematics, Probability Theory and Mathematical Statistics,
Discrete Mathematics, Programming with Advanced Language

Evaluation Method: Course participation + written exams

Writer: Wang Lichun

Course Description:

Introduction to Artificial Intelligence Technology is a compulsory common basic course for the undergraduate
students majored in artificial intelligence, which is offered by the faculty of information technology. The main
target of this course is to clarify general principles and important techniques of artificial intelligence, including
knowledge representation, searching, inference and distributed intelligence, which helps to provide basis for
designing and implementing intelligent application system. The teaching contents are mainly covered by the
following aspects: definition and major technical schools of artificial intelligence, Turing test, state space
representation, problem reduction representation, predicate logical representation, A* algorithm, AO* algorithm,
a-B pruning searching, local first search algorithm, concept and method of resolution principle, translating first
order predicate logical formulas into a set of clauses, substitution and union, elements and characteristics of Agent,
structure of Agent, Multiple Agent System. The difficulties of teaching contents are described as followings:
Turing test, predicate logical representation, A* algorithm, a-f pruning searching, local first search algorithm,
substitution and union, structure of Agent.

Recommended Textbooks/References:

1.Wang Wanliang, Introduction to Artificial Intelligence (Fifth Edition), High Education Press,
2020.11.

2.Ma Shaoping, Zhu Xiaoyan, Artificial Intelligence: Principles & Applications (Fifth Edition),
Tsinghua University Press, 2004.8.

3.Stuart Russel, Peter Norvig, Artificial Intelligence: a Modern Approach (Third Edition),
translated by Yin Jianping, Zhu En, and Liu Yue etc., Tsinghua University Press, 2013.11.
4.Stephen Lucci, Danny Kopec, Artificial Intelligence (Second Edition), translated by Lin Ci,
China Industry and Information Publishing Group, People's Post and Telecommunications
Press, 2018.10.
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002368 Pattern Recognition 11

Course Number: 002368

Course Title: Pattern Recognitionl|

Course Type: Mandatory Module

Credit: 3 Total Credit Hours: 46

Students: Undergraduate students majoring in automation

Prerequisites: Advanced mathematics, Linear algebra, Probability and statistics, Advanced
Language Programming

Evaluation Method: Course participation + experiments + closed exams
Writer: Pang Junbiao
Course Description:

Pattern recognition is a compulsory course for the undergraduates majoring in artificial
intelligence. The task of this course is to take theory as the basis and engineering application as
the goal, fully cultivate students' ability of combining theory with practice, analyzing problems,
solving problems and programming practice. Through the study of this course, students will
master the basic concepts, principles and methods of pattern recognition, especially the main ideas
and application methods of common algorithms such as classification, clustering and feature
representation. Teaching content: Bayesian classifier, boosting. The difficulties of teaching content
are: the understanding of algorithm thought, mathematical model modeling, parameter solving and
performance analysis.

Recommended Textbooks/References:

[1] Statistical learning elements: data mining, inference and prediction in machine learning (2nd
Edition), written by Trevor hasty, Robert tibushra, translated by Zhang Junping, 2020

[2] Christopher M. bishop, pattern recognition and machine learning, Springer, 2006

[3] Aurelian Geron. Hands on machine learning with science learning & tensorflow, oreilly,
September 2019
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0010726 Machine Learning

Course Number: 0010726

Course Title: Machine Learning

Course Type: Basic required courses

Credit: 3.5 Total Credit Hours: 56

Students: Undergraduate students majoring in artificial intelligence

Prerequisites: Advanced mathematics, Linear algebra, Probability and statistics, Advanced
Language Programming

Evaluation Method: Course participation + written exams
Writer: Shi Yunhui
Course Description:

Machine Learning is one of the basic required courses for undergraduate students major in
artificial intelligence. The main target of this course is to clarify basic concept, basic foundation
and basic method of Machine Learning for engineering application, especially the main idea and
applications of commonly used methods including regression, classification, and clustering
which are useful for cultivating the students' ability of analyzing and solving problems for
engineering application. The teaching contents are mainly covered by the following aspects: linear
regression, clustering, neural network, Bayes classifier, support vector machine, dimension
reduction, and sparse representation. The difficulties of teaching contents are described as
followings: the idea, mathematical modeling process, parameters solution and performance
analysis for each method.

Recommended Textbooks/References:

1.Zhou zhihua, Machine Learning, Tsinghua University Press, 1-2016.

2.Cristopher M. Bishop, Pattern Recognition and Machine Learning, Springer, 2006.

3.Aurelien Geron. Hands-On Machine Learning with Scikit-Learn & TensorFlow, Oreilly, 2017.



0003484 HIEF2 4

TRFESAG: 0003484

WA Bz

P4 HFR:  Data Mining

WRIEERA: R ETR

4 20 BER: 32

WX R: N TEE AR

SBRIE: R 5EE M, Hldsyeol, MRS5S
ERIER:  TH SR

BEAN: THEE

BRI (250-300 )

Bl 29 & 12 N EEEE TP RIAMER AR, BiE T gt lass o) Hdla e
AECHE 73 735 22 A QU RTR AR, 245 B i O N T BE T AR A T3 i S R Atk 4
BURME . AR EEN AR BRI B Hb ., B GaE . RGN, 73 2RRIA
IAALEE o U T ZAT S H A AT A BOIR R A A s, DUAC I Rl e JH o A
o RIS, AT SCHF R SR e AT o I A URAR (1 2% S FIAH OGS 50 Il 25, 2 AR mT B
B 2 B UL PR AN HE G P 5 AR MU 0BRSS BN R, 3 5 22 AR 2 A L A
f R R RE ) BB TR AR EEAER], 9N NTTWT SO R HIAT 2tk
HEEMREESEH:

[1] &4, Hldzde: RS CGE 2 O 3R, 2022,

[2] Jiawei Han, Micheline Kamber. ##iiZ 8BS SHOR. /g, ¥ 2 i dbat: ALkl
AL, 2012

[3] Aggarwal, Charu C. Data Mining: The Textbook [M]. Springer, 2015.



0003484 Data Mining

Course Number: 0003484

Course Title: Data Mining

Course Type: Subject Foundation Compulsory Course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in artificial intelligence, Machine learning,

Probability and Mathematical Statistics
Prerequisites: Data Structures and Algorithm Analysis, probability and stochastic process
Evaluation Method: Course participation + written exams

Writer: Wang Boyue
Course Description:

Data mining aims to discover the valuable knowledge from massive datasets, integrating the
knowledge from various fields, including statistics, machine learning, database management and
data analysis. It is a basic compulsory course for undergraduate students Major in Artificial
Intelligence. The main topics covered in this course include data acquisition, data preprocessing,
data warehousing, association rules, classification, clustering, and visualization. The primary goal
of this course is to teach students how to effectively explore and analyze data, uncover hidden
patterns, associations, and trends, thus supporting decision-making and prediction. Through the
study of this course and related laboratory exercises, students can gain a comprehensive
understanding of principles and algorithms in data preprocessing, data warehousing, and data
analysis. This course plays a significant role in nurturing students' analytical, modeling, and
problem-solving abilities, laying the foundation for their future research and applications in the

field of artificial intelligence.

Recommended Textbooks/References:

1.Jiawei Han, Micheline Kamber. Data mining concepts and techniques [J]. The Morgan
Kaufmann Series in Data Management Systems, 2011, 5(4): 83-124.

2.Aggarwal, Charu C. Data Mining: The Textbook [M]. Springer, 2015.
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0010727 Technology foundation of Internet of things

Course Number: 0010727
Course Title: Technology foundation of Internet of things
Course Type: Basic required courses
Credit: 2 Total Credit Hours: 32
Students: Undergraduates majoring in artificial intelligence, electronic information engineering,
computer science and technology, automation and related majors
Prerequisites: Python language programming, introduction to artificial intelligence, Internet
foundation
Evaluation Method: Usual results + exams
Writer: Chang Peng
Course Description:

This course is an important professional compulsory course for artificial intelligence,
electronic information engineering, computer science and technology, automation and related
majors, and also an important technical basic course in the field of artificial intelligence and
machine learning. This course focuses on cultivating students' basic knowledge of the Internet of
things, object-oriented programming ideas, and mastering the mathematics (especially Discrete
Mathematics), natural science knowledge, discipline basis and professional knowledge required
for their professional work, which can be used to solve the problems in the design, development
and application of complex artificial intelligence system. The main task is to learn that the Internet
of things is the information transmission and control between things, people and things, and to be
able to apply these basic methods to design and implement simple application cases of the Internet
of things, master the basic thinking methods and research methods including computational
thinking to solve artificial intelligence engineering problems, and have good discipline literacy
and engineering consciousness, It can identify and express the problems in the design,
development and application of complex artificial intelligence system.

Recommended Textbooks/References:

[1] Li lianning, basic course of Internet of things, Tsinghua University Press, November 1, 2019

[2] Ma Sasa, Wang Weiming, Zhang Lei, Zhang Yong, Yuan Guozhong, basic technology and
application of Internet of things, Xi‘an University of Electronic Science and Technology Press,
January 1, 2018

[3] Zhang Ji, Wang Xiaoxia, song Yaqi, Pang Chunjiang, Li Tian, Internet of things technology
and application, Tsinghua University Press, August 1, 2017
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0010728 Python Programming

Course Number: 0010728

Course Title: Python Programming

Course Type: Practical Compulsory Courses
Credit: 1.0 Total Credit Hours: 30

Students: Undergraduate students majoring in artificial intelligence
Prerequisites: advanced language programming
Evaluation Method: Course participation + written exams

Writer: Wang Boyue

Course Description:

Python Programming is one of the practical compulsory courses for undergraduate students major
in artificial intelligence. The objective of this course is to equip students with the coding skills and
establish a strong foundation in Python programming. This foundation will serve as a solid basis
for in-depth learning in subsequent areas such as data mining, machine learning, pattern
recognition, and computational intelligence. Building upon a grasp of Python's basic syntax, this
course is taught in a case-driven approach based on topics that interest the students. The lab
exercises range from simple to complex and cover various aspects, including installation of
development environments, data structure and guessing word game, functions and perpetual
calendar, graphical user interface-based perpetual calendar, distribution bar chart, file and bus
inquiry system, object-oriented programming and student management system, databases and
intelligent Q&A system, API calls and online translator, movie recommendation system, data
cleaning and quantitative stock trading, image scraping, and search engine implementation.
Recommended Textbooks/References:

1.Song tian et al., Python programming language foundation (second edition), Higher Education
Press, 2-2017.

2.Eric Matthes, Python programming: from introduction to practice, the Posts and

Telecommunications Press, 7-2016.
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0010729 Basic Practice of Database System

Course Number: 0010729

Course Title: Basic Practice of Database System
Course Type: Compulsory Common Basic Courses
Credit: 1 Total Credit Hours: 30

Students: Undergraduate students majoring in artificial intelligence
Prerequisites: Advanced Language Programming (Python, or Java, or C++)
Evaluation Method: Source code demonstration + Defense + Written report

Writer: Ma Nan

Course Description:

This course is the last phase for improving the mastering of database, and verifying the
overall ability of students. The problems to solve rise from the requirements of real application
scenarios. The students must have a sound understanding of the requirements, the meaning of the
data, and then design databases to solve problems of data management. Meanwhile, students need
to teamwork with other students, testing their cooperation and communication ability. The
students need to accomplish the tasks of requirement analysis, conceptual structure design, logic
structure design, and database programming. They will acquire the ability of solving practical
problems directly. The experimental contents are as follows:

Recommended Textbooks/References:
None.
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0010730 Practice of Pattern Recognition and Image Processing

Course Number: 0010730

Course Title: Practice of Pattern Recognition and Image Processing
Course Type: Mandatory Module

Credit: 1.5 Total Credit Hours: 48

Students: Undergraduate students majoring in automation

Prerequisites: Advanced mathematics, Linear algebra, Probability and statistics, Advanced
Language Programming

Evaluation Method: Reports + Demos
Writer: LiJinghua
Course Description:

This course is an independent compulsory practical course that is paired with the theoretical
courses of image processing and pattern recognition. It is a basic practical course for students
majoring in artificial intelligence to learn and master image processing and pattern recognition
methods. This experimental course is based on the basic theories and knowledge of image
processing and pattern recognition, with the goal of cultivating students' understanding, mastery,
and application of classic methods of image processing and pattern recognition. Through specific
application examples, it helps students consolidate their theoretical knowledge of image
processing and pattern recognition during practice, and cultivates their abilities in system analysis,
algorithm design, and program design, Furthermore, it aims to cultivate students' practical ability
to apply what they have learned to solve complex engineering problems, as well as their practical
and innovative abilities to discover, analyze, and solve problems.

Recommended Textbooks/References:
[1]. Gonzalez, translated by Ruan Qiugi et al., Digital Image Processing (Third Edition),

Publishing House of Electronics Industry, May 2017
[2]. Zhang Yujin, Image Processing and Analysis Tutorial (3rd Edition of Microcourse Edition),

People's Posts and Telecommunications Press, September 2020

[3]. Statistical Learning Elements: Data Mining, Inference, and Prediction in Machine Learning
(2nd Edition), Trevor Hasti, Robert Tibschla, translated by Zhang Junping, 2020.

[4]. Cristopher M. Bishop, Pattern Recognition and Machine Learning, Springer, 2006 4F.
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0010731 Machine learning basic experiment

Course Number: 0010731

Course Title: Machine learning basic experiment
Course Type: compulsory practice

Credit: 1.0 Total Credit Hours: 32

Students: Undergraduate students majoring in artificial intelligence
Prerequisites: Advanced mathematics, Probability and statistics, Advanced Language

Programming, Python programming
Evaluation Method: Reports + Demos
Writer: Piao Xinglin

Course Description:

Machine learning basic experiment is one of the compulsory courses for undergraduate students
Major in artificial intelligence. The main target of this course is to enable the students to
understand the principal and method of machine learning technology, and apply the methods to
practical problems. This course focuses on designing and implementing the core algorithms of
machine learning technology. The teaching contents are mainly covered by the following aspects:
coding the algorithms including classification, regression, clustering and dimension reduction, and
implementing special machine learning task based on the algorithms. The difficulties of teaching
contents are described as followings: deep understanding the machine learning technology and the
function of key parameters.

Recommended Textbooks/References:
1.Zhou zhihua, Machine Learning, Tsinghua University Press, 1-2016.
2.Peter Harrington (writter) , Li rui, li peng, qu yadong, wang bin (translateor), machine learning

in action, posts & telecom press, 2-2021..
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0007260 Cognitive Practice

Course Number: 0007260

Course Title: Cognitive Practice

Course Type: Practice compulsory course

Credit: 1.0 Total Credit Hours: 30

Students: Undergraduate students majoring in Automation, Robotic Engineering and Atrtificial
Intelligence

Prerequisites: Freshman Seminar

Evaluation Method: Course participation + report paper

Writer: Ao Dun

Course Description:

Cognition practice is a compulsory practical course for automation, robotic engineering and
Artificial intelligence undergraduates in the College of artificial intelligence and automation. It
aims to enable students to preliminarily understand the characteristics of relevant industries and
their needs for professional knowledge before learning professional courses, stimulate students'
interest in learning professional courses and enhance students' subjective initiative in learning. It is
that students can contact the practical application of the industry in the study of professional
courses, so as to lay the foundation for the study of professional knowledge. Through reports,
visits and other activities, students can understand the working environment and work connotation
of companies and enterprises related to their majors, understand the market situation of relevant
enterprises and their competitiveness with similar enterprises at home and abroad, and understand
the development trend of industries at home and abroad, so as to cultivate students' sense of social
responsibility, professional ethics and international vision. Enhance students' perception of
professional prospects and lay a foundation for future generations to better plan their studies and
life.

Recommended Textbooks/References:

1.Dai Xianzhong, Zhao Guangzhou, Introduction to automation (Second Edition). Higher
education press, June 2016

2.China Association for science and technology, Road map of automation discipline. China

Science and Technology Press, October 2020
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0007256 Professional Practice

Course Number: 0007256

Course Title: Professional Practice

Course Type: Practice compulsory course

Credit: 4.0 Total Credit Hours: 120

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: Freshman Seminar, Cognitive Practice, fundamentals of circuit analysis, Digital
electronic technology, Computer Principle and Interface Technology, High Level Language
Programming, Automatic control principle

Evaluation Method: Course participation + report paper

Writer: Ao Dun

Course Description:

Work practice is a compulsory practical course for Artificial intelligence undergraduates in the
College of artificial intelligence and automation. Through a four week enterprise internship,
students are familiar with the enterprise culture, rules and regulations, strengthen interpersonal
communication ability and labor discipline, understand the enterprise operation mode, and
experience the cost, quality, brand or legal issues that need to be considered in the process of
product design, production or promotion. Be familiar with the demand for talent knowledge
framework in the field of automation, so as to lay a foundation for better adapting to society and
work in the future.

Recommended Textbooks/References:

Textbooks/Reference selected based on the actual practice content
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0008111 Graduation Design

Course Number: 0008111

Course Title: Graduation Design

Course Type: Practice compulsory course

Credit: 8.0 Total Credit Hours: 480

Students: Undergraduate students majoring in Artificial intelligence

Prerequisites: Freshman Seminar, Electronic technology, Fundamentals of circuit analysis,
Computer Principle and Interface Technology, High Level Language Programming, Automatic
control principle, Cognitive Practice, Professional Practice

Evaluation Method: Course participation + report paper

Writer: Ao Dun

Course Description:

Graduation design is a practical compulsory course set up by the College of artificial intelligence
and automation for undergraduates majoring in artificial intelligence. It is the last but also one of
the most important links in the undergraduate education stage. It completes the training of
students' professional related engineering project ability on the basis of comprehensive assessment
of students' professional knowledge and practical ability through the project establishment,
investigation, implementation, summary (graduation thesis) and report (graduation defense) of a
real or virtual subject. Through the solution of practical problems in automation engineering with
certain complexity, cultivate students' ability to comprehensively use their learned knowledge,
theory and skills and abstract, model, analyze and solve problems. The scheme is designed by
considering the constraints in engineering practice to cultivate students' ability of independent
thinking, teamwork, social responsibility and innovation. Through the writing of graduation thesis,
students can master the writing standard of scientific and technological thesis and strengthen their
ability of induction, summary and written expression.

Recommended Textbooks/References:

Textbooks/References selected according to specific topics
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0010747 Comprehensive Experiments of Computer Vision

Course Number: 0010747

Course Title: Comprehensive Experiments of Computer Vision
Course Type: Practice elective course

Credit: 2.0 Total Credit Hours: 64

Students: Undergraduate students majoring in artificial intelligence
Prerequisites: Linear algebra, pattern recognition
Evaluation Method: Course participation + written exams

Writer: Wang Shaofan
Course Description:

"Comprehensive Experiments of Computer Vision" is a practical elective course for
undergraduates majoring in artificial intelligence. With the development of computer and artificial
intelligence technology, the application of computer vision comprehensive experiment presents a
trend of rapid development. It has been widely used in many fields, such as natural science,
engineering technology, management science, military science and so on. This course is an
important course for undergraduates, postgraduates and engineers engaged in the research field of
pattern recognition. The purpose of this course is to teach the experiment and application of
computer vision. Through the study of this course, we are required to have the preliminary skills
of applying the knowledge of computer vision to solve some practical problems, and make
necessary preparations for future study and work.

Recommended Textbooks/References:
[1] Yujin Zhang. A course of computer vision, 215t Century University Planned Textbooks of
Computer Science, Post and Telecom Press, March, 2011

[2] Wesley, E., Snyder, Hairong Qi. Fundamentals of Computer Vision, China Machine Press,
September, 2020
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0010748 Comprehensive Practice of Natural Language Processing

Course Number: 0010748

Course Title: Comprehensive Practice of Natural Language Processing
Course Type: Professional elective course

Credit: 2 Total Credit Hours: 64

Students: Undergraduate students majoring in artificial intelligence
Prerequisites: Linear Algebra and Analytic Geometry, Probability Statistics and Stochastic
Processes

Evaluation Method: Course participation + final project

Writer: Li Xiaoyan

Course Description:

This course is a practical training course for artificial intelligence major, which has the strong

practicality. This course builds a bridge between the theoretical teaching and the practical

application, and is an important part in training the artificial intelligence talents. Through the

study and the practice of the key technologies of natural language processing, it helps

students to understand the basic knowledge frameworks of the natural language processing.

The data used in the practice comes from the real world scenarios, and the questions are the

real requirements. Students need to work in groups to test their teamwork and

communication skills. This course enables students to face the practical applications, and

they exploit the learned theoretical knowledge to achieve the complete practical training

procedure of the problem analysis, the algorithm design, the model construction and the

result analysis. Through this course, students is still able to solve the practical problems in the

field of natural language processing directly.

Recommended Textbooks/References:

1. Chris Manning, Hinrich Schiitze. Foundations of Statistical Natural Language Processing
[M]. MIT Press, 1999

2. Zong chengging. Statistical Natural Language Processing, Tsinghua University Press, 2013.

3. Jurafsky D, James H Martin. Speech and Language Processing: An Introduction to Natural
Language Processing, Computational Linguistics, and Speech Recognition. Feng zhiwei,

translated. Publishing House of Electronics Industry, 2018.
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0010749 Comprehensive practice of intelligent control systems

Course Title: Comprehensive practice of intelligent control systems
Students: Undergraduate students majoring in artificial intelligence
Course Number: 0010749

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 64

Writer: Du Shengli

Course Description:

This course is a course for the improvement of the automatic control principle course. It is a
design course that cultivates students' innovative and practical ability. It is the core practice course
of automatic control courses. It aims to cultivate students' hands-on ability and cultivate
comprehensive, innovative and abilities. This course will apply the knowledge of control theory to
real controlled objects in a laboratory environment, so that students can better understand the
combination and transformation of theoretical knowledge and practical processes, and improve
students' practical application ability and innovative consciousness. At the same time, students
need to work in groups to improve teamwork and communication and collaboration skills. This
course will allow students to face practical applications and combine the theoretical knowledge
they have learned to complete practical training in all aspects of demand analysis, system design,
model construction, and result analysis. Through this course, students will have the practical
ability to directly solve practical problems.

Recommended Textbooks/References:

1.Honggui Han, Cuili Yang, Xi Meng and Jianjun Yu. Design and Realization of Automatic

Control System, Science Press, 2020.
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0010735 Comprehensive Practice of Big Data Analysis

Course Number: 0010735

Course Title: Comprehensive Practice of Big Data Analysis

Course Type: Compulsory course for the major

Credit: 2 Total Credit Hours: 60

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: Python Programming Practice

Evaluation Method: Regular performance + Course Design

Writer: Zhang Yong

Course Description:

Comprehensive Practice of Big Data Analysis is the final course for improving big data
capabilities and assessing students’ comprehensive qualities. The practice uses data from real
scenarios and addresses actual demands. Students need to communicate fully to understand the
requirements and the underlying implications of the data. They are required to use data thinking to
solve problems. Meanwhile, in addition to completing individual comprehensive practices,
students need to work in groups to complete innovative practical tasks, thereby enhancing their
teamwork and communication skills. This course enables students to apply theoretical knowledge
and relevant technologies to complete practical training in various aspects such as demand
analysis, model construction, model optimization and refinement, and result analysis. Through this
course, students will acquire the hands-on ability to directly solve practical problems.
Recommended Textbooks/References:

None
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0010736 Information and Decision

Course Number: Information and Decision
Course Title: 0010736

Course Type: Professional elective course
Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in artificial intelligence

Prerequisites: Linear algebra, advanced mathematics, discrete mathematics

Evaluation Method: Course participation + final project or report

Writer: Wang Zipeng

Course Description:

Information and Decision is one of the practical elective courses for undergraduate students Major
in artificial intelligence. The main target of this course is to clarify the concepts and basic
principles of information theory and the decision theories and methods, and develop students'
ability to comprehensively apply information and decision theories and methods to analyze and
solve practical problems. The teaching contents are mainly covered by the following aspects: basic
information theory, basic decision theory (certainty type decision, risk type decision, and
uncertainty type decision), multi-objective decision, and intelligent decision and control. The
teaching contents are combined with case analyses. Through case analyses, students can
understand and master the theories and methods of information and decision, so as to develop
students' ability to analyze and solve problems. Learn to use information scientifically and apply
some basic softwares such as Excel and Matlab to make scientific decisions to strengthen students'

practical ability of computer simulation.

Recommended Textbooks/References:

13. Xuehong Cao, Zongcheng Zhang, Information Theory and Coding, Tsinghua University
Press, 2020

14. Wengiang Guo et al., Decision Theory and Method, Higher Education Press, 2020
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0010737 Big Data Processing Technology

Course Number: 0010737

Course Title: Big Data Processing Technology

Course Type: Elective course for the major

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Artificial Intelligence
Prerequisites: Principles of Databases, Python Programming
Evaluation Method: Regular performance + Examination

Writer: Zhang Yong

Course Description:

The main task of this course is to teach the methods and mainstream technologies of big data
processing, emphasizing the cultivation of students' comprehensive analytical ability and practical
hands-on ability for big data analysis tasks. Through the teaching of this course, students will
master the process of big data processing, common processing methods, and tools, and be able to
use real datasets to complete specific big data analysis tasks. The main contents of the course
include: an overview of big data, big data processing flow, big data technologies (data collection
and preprocessing, data storage and management, data processing and analysis, data visualization),
big data open platforms and tools, big data applications, as well as big data security and ethics.
Through the study of this course, students will have the relevant knowledge of various stages of
big data processing and will use related theories and technologies to complete tasks in each stage,
ultimately achieving the goal of big data analysis.

Recommended Textbooks/References:

None
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0010738 Machine Vision
Course Number: 0010738

Course Title: Machine Vision
Course Type: Professional elective course
Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in Al
Prerequisites: Advanced mathematics, Linear algebra, Image Processing

Evaluation Method: Course participation + written exams
Writer: Hu Yongli
Course Description:

Vision is the most important way for humans to perceive the world. It has reported that more
than 70% of human perception information comes from vision. Machine vision or computer vision
aims to make machines have human vision capabilities, which takes images or videos as input,
represents its feature and understands its scene or recognize its classification. Machine vision is a
hot research topic in the field of Al, so machine vision course is also the core course for Al major.
Based on the introduction of classic machine vision theory, this course narrates in detail the basic
theories and methods covering primary vision, intermediate vision and advanced vision, and
carries out practical projects in some typical machine vision application scenarios. Through this
course, students will be able to master the basic concepts, principles and methods of machine
vision, and develop their ability to combine theory with practice, analyze problems, solve
problems, and develop Al applications.

Recommended Textbooks/References:

1. E. R. Davies. Computer Vision Principles, Algorithms, Applications, Learning, Academic Press,
Nov. 2017

2. Forsyth and J. Ponce. Computer Vision: A Modern Approach, 2nd edition, Pearson Education,
Nov. 2011

3. M. Sonka, V. Hlavac, and R. Boyle. Image Processing, Analysis, and Machine Vision, 4th
edition, Cengage Learning, Jan 21, 2014

4. Richard Szeliski. Computer Vision: Algorithms and Applications, 2nd ed, Springer Cham, Jan.
2022



0010738 Machine Vision

Course Number: 0010738

Course Title: Machine Vision

Course Type: Professional elective course
Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in Al
Prerequisites: Advanced mathematics, Linear algebra, Image Processing
Evaluation Method: Course participation + written exams

Course Description:

Vision is the most important way for humans to perceive the world. It has reported that more
than 70% of human perception information comes from vision. Machine vision or computer vision
aims to make machines have human vision capabilities, which takes images or videos as input,
represents its feature and understands its scene or recognize its classification. Machine vision is a
hot research topic in the field of Al, so machine vision course is also the core course for Al major.
Based on the introduction of classic machine vision theory, this course narrates in detail the basic
theories and methods covering primary vision, intermediate vision and advanced vision, and
carries out practical projects in some typical computer vision application scenarios. Through this
course, students will be able to master the basic concepts, principles and methods of machine
vision, and develop their ability to combine theory with practice, analyze problems, solve
problems, and develop Al applications.

Recommended Textbooks/References:

1. E. R. Davies. Computer Vision Principles, Algorithms, Applications, Learning, Academic Press,
Nov. 2017

2. Forsyth and J. Ponce. Computer Vision: A Modern Approach, 2nd edition, Pearson Education,
Nov. 2011

3. M. Sonka, V. Hlavac, and R. Boyle. Image Processing, Analysis, and Machine Vision, 4th
edition, Cengage Learning, Jan 21, 2014
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0009028 Human Computer Interaction Technology

Course Number: 0009028

Course Title: Human Computer Interaction Technology
Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in artificial intelligence
Prerequisites: Natural Language Process
Evaluation Method: Course participation

Writer: Su Tingting
Course Description:

"Human computer interaction technology™ is a technology to study human, computer and
their interaction. With the increasingly close relationship between human beings and machines,
human-computer interaction also has wider applications. The significance of its technology
research is not only reflected in providing intuitive, convenient and efficient interaction mode, but
also promotes the development and growth of a series of emerging industries, which has a
profound impact on the development of information technology. This course focuses on the goal in
the field of human-computer interaction: natural and intelligent interaction, so that students can
master the cutting-edge research trends such as interaction mode and interaction concept, as well
as the cognitive process, model building and system design of human-computer interaction, so that
students can understand the latest human-computer interaction equipment and software.
Recommended Textbooks/References:

[1] Yadong Wu. Human Computer Interaction Technology and Application. China Machine Press.
August, 2020
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0009352 Data Visualization

Course Number: 0009352

Course Title: Data visualization

Course Type: Elective Courset

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Artificial intelligence
Prerequisites: Principles of Databases, Python Programming
Evaluation Method: Regular Performance + Course Design
Writer: Zhang Yong

Course Description:

The main task of this course is to teach methods and basic implementations of data visualization, with a focus
on strengthening students’ hands-on abilities. The primary goal of this course is to cultivate students’ data
processing and visualization skills. Through the teaching of this course, students will understand the
significance and development history of data visualization, master related theories of data visualization,
become familiar with the overall process and design principles of data visualization, and be able to use data
visualization tools for data visualization. The main content includes: introducing the basic theories and
concepts of data visualization, introducing corresponding visualization methods for different types of data
encountered in practical applications, introducing web-based visualization implementations with specific
examples, and introducing the overall process through actual data visualization systems. Through the study of
this course, students will have the hands-on ability to use advanced visualization methods for data
visualization analysis, and possess a certain ability to innovate visualization methods.

Recommended Textbooks/References:

[1] Chen, W.. Basic Principles and Methods of Data Visualization. Science Press. June 2013 (in
chinese)



0010739 fE EMHRGEEGHE

TRAEmAG: 0010739
WRELR: EREVHERGEE S &
L FR: Cyber-Physical Systems: Modeling and Simulation
TR LlkEiR
¥4 20 HER 32
HEEXR: AN LR LARE
SBRE: TR S R . BRI . THENLMN S 5 R
RN PG+ KA
BEAN: BRI
WSS (250-300 7

(ERYERGERSHE) REEFHIALERTLAREFRNETWIEER. 5
BYERGREEARMYEERTrmE ERENENFT—RNELEERS, BRI 2
MR AR, ARERGHEEEYIERGNERSHENEARRIE. TTAENA, ¥4
ERRAGEMERMR, BERFEGECAERSTEANEEYEN BRGHITER. 247
S5EHRITHEN, AERXRTIENEMNRIT. ARSXHEERM. BFNETEASTEYE
WEER, RS, HE. MESEEXTEZHNEHR. HFNE. RIFEFIRITEE
MR HFEABTNERERRAGEENEARESTRENAERES, FFRERBRITE
. BESEH—FNXREEMERS.
HEHEEMREESE:
[1] Danda B. Rawat, Joel J.P.C. Rodrigues, lvan Stojmenovic. Cyber-Physical Systems: From
Theory to Practice. CRC Press, 2016.
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[3] Rajeev Alur. Principles of Cyber-Physical Systems. MIT Press, 2015.



0010739 Cyber-Physical Systems: Modeling and Analysis

Course Number: 0010739
Course Title: Cyber-Physical Systems: Modeling and Simulation

Course Type: Professional selective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: Intelligent Detection and Networking Technology, Modern Control Theory,
Computer Network and Application

Evaluation Method: Course participation + Project

Writer: Zhan Jingyuan

Course Description:

Cyber-Physical Systems: Modeling and Simulation is one of the professional elective courses
for undergraduate students majoring in Artificial Intelligence. Cyber-physical system (CPS for
short) is a new generation of networked intelligent system based on the integration and
deep cooperation between information resources and the physical world, which has wide
application prospects. This course systematically introduces the basic principles, methods,
and applications of CPSs, and thus to make students master the relevant theoretical
knowledge of CPSs, and to train students to be capable of modelling, analyzing, and control
design of CPSs, so as to lay a foundation for the design, development and implementation of
complex engineering projects. The teaching contents are mainly covered by the following
aspects: models of physical process, finite state machines, computation, converters between
physical and cyber variables, digital networks, and feedback control design. The difficulties of
teaching contents are to combine the basic principles of CPSs with engineering applications,
so as to make students be capable of designing practical CPSs that integrate computing,
communication and control.

Recommended Textbooks/References:

1.Danda B. Rawat, Joel J.P.C. Rodrigues, Ivan Stojmenovic. Cyber-Physical Systems: From
Theory to Practice. CRC Press, 2016.

2.Houbing Song, Danda B. Rawat, Sabina Jeschke, Christian Brecher. Cyber-Physical Systems:
Foundations, Principles and Applications. Academic Press, 2017.

3.Rajeev Alur. Principles of Cyber-Physical Systems. MIT Press, 2015.
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0001997 Digital Signal Processing Il

Course Number: 0001997

Course Title: Digital Signal Processing |l

Course Type: Professional Elective Courses
Credit: 3 Total Credit Hours: 48

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: Linear Algebra, Probability and Statistics, Signals and Systems, Advanced
Language Programming

Evaluation Method: Course participation + written exams
Writer: Shi Yunhui, Piao Xinglin

Course Description:

With the development of information technology and artificial intelligent, digital signal
processing has became an independent disciplinary system which has been widely applied in
many fields such as communication, mechanical manufacturing, and artificial intelligence.
Digital signal processing is a synthetic technology based on multiple disciplines such as
mathematics, communication, control, and computer science. It utilizes computers or
specialized processing equipment to collect, transform, analyze, filter, enhance, compress,
and recognize signals in digital form, in order to extract useful information from the original
signals and refer it to the practical application. The task of this course is to cultivate the
ability of students for practicing, analyzing, solving problems, and programming practical
skills based on theories and engineering. This course also try to make students firmly
grasping the basic principles and analysis methods of discrete time signals, systems analysis.
The key points of this course includes: the basic concept of discrete time signal and discrete
time system, Z-transform, the analysis of discrete time system, discrete fourier transform and
its fast algorithm, the phase of discrete-time systems, basic structure of filters, and design of
digital filters. Difficulties in this course includes the discrete time fourier transform, fast
fourier transform, and the design of digital filter.

Recommended Textbooks/References:

1.  Hu, Guangshu. Introduction to Digital Signal Processing, 7singhua University Press,
January-2015.

2. Hu, Guangshu. Digital Signal Processing, 7singhua University Press, August-2003.

3. Sanjit K. Mitra. Digital Signal Processing: A Computer based Approach. Publishing
House of Electronics Industry, January-2006.

4. John G. Proakis and Dimitris G. Manolakis. Digital Signal Processing. Publishing House of
Electronics Industry, June-2007.
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[1] fEZE B, Mg, X005, REY ). USR], HH R L, 2017,
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[8] R A AUt Rk, 2019.
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0010740 Deep Learning

Course Number: 0010740

Course Title: Deep Learning

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: Advanced mathematics, Pattern Recognition, Machine Learning
Evaluation Method: In-Class Participation + Homework + Experiment + Written Exam

Writer: Sun Mengshu

Course Description:

Deep learning is an important branch of machine learning, with the ultimate goal as enabling
machines to perform analytical learning like humans, recognizing information such as text, image,
and audio data. This course is an elective course established by the College of Artificial
Intelligence and Automation according to the characteristics and requirements of the Artificial
Intelligence major. Its goal is to make students cultivate interest in knowledge in the field of
artificial intelligence through learning and practical application, as well as mastering the basic
theory, classical algorithms and cutting-edge technologies. This course mainly introduces the
basics of neural networks, as well as specific deep learning algorithms and applications through
typical convolutional neural networks, recurrent neural networks, neural networks based on
attention mechanisms, etc. Focus: gradient descent, convolution operations, activation functions,
batch normalization, various typical neural network structures, etc. Difficulties: gradient descent,
Transformer model, generative adversarial network, reinforcement learning, etc.

Recommended Textbooks/References:

[1] Licheng Jiao, Jin Zhao, Shuyuan Yang, Fang Liu. Deep Learning, Optimization and
Recognition. Tsinghua University Press, 2017.

[2] lan Goodfellow, Yoshua Bengio, Aaron Courville. Deep Learning. MIT Press, 2016.

[3] Jianxin Wu. Pattern Recognition. China Machine Press, 2019.

[4] Christopher Bishop. Pattern Recognition and Machine Learning. Springer, 2007.


https://www.amazon.com/Aaron-Courville/e/B01N8XGWRL/ref=dp_byline_cont_book_3
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HEEBMREESES:

[1] Chris Manning, Hinrich Schiitze. Foundations of Statistical Natural Language Processing [M].
MIT Press, 1999.

[2] ZRRUR. Guit HARE S LB, Jbnt: JEE R ARAE, 2013
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#t, 2018



0000635 Natural Language Processing

Course Number: 0000635

Course Title: Natural Language Processing
Course Type: Professional elective course
Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in artificial intelligence
Prerequisites: Linear Algebra and Analytic Geometry, Probability Statistics and Stochastic
Processes

Evaluation Method: Course participation + written exams
Writer: Li Xiaoyan
Course Description:

Natural Language Processing is one of the professional elective course for
undergraduate students Major in Artificial Intelligence. This course focuses on the basic
knowledge and techniques of natural language processing. Moreover, it introduces the
language model, lexical and syntax analysis, and discusses the NLP applications such as
machine translation, text classification and finally introduces the most prevalent applications
for example intelligent question-answering and dialogue system. Through the study of this
course and related experimental training, students can master the related technologies of
natural language processing and lay a foundation for the research and application of
artificial intelligence. The teaching contents are mainly covered by the following aspects: the
language model, lexical and syntax analysis, text classification and clustering, machine
translation. The difficulties of teaching contents are described as followings: the neural
network analysis, the recommend system, intelligent question-answering and dialogue

system.

Recommended Textbooks/References:

1. Chris Manning, Hinrich Schiitze. Foundations of Statistical Natural Language Processing
[M]. MIT Press, 1999

2. Zong chengging. Statistical Natural Language Processing, Tsinghua University Press, 2013.

3. Jurafsky D, James H Martin. Speech and Language Processing: An Introduction to Natural
Language Processing, Computational Linguistics, and Speech Recognition. Feng zhiwei,
translated. Publishing House of Electronics Industry, 2018.
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0010741 Advanced 3D Graphics

Course Number: 0010741

Course Title: Advanced 3D Graphics
Course Type: Professional elective course
Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Al

Prerequisites: Advanced Mathematics, Linear Algebra, Advanced Programming Language

Evaluation Method: Course participation + written exams
Writer: Kong Dehui, Li Jinghua

Course Description:

Advanced 3D graphics is an elective course for Al majors. This course aims at the realization of
real-time and high realistic human-computer interaction function and interface of graphics related
application system. It is the basic technology to develop computer application system in different
fields. It is widely used in various intelligent information processing and management systems,
military and civil control systems, scientific computing, virtual reality and other application
systems. The main contents of the course include: introduction to the course, basic graphics
generation algorithm, graphic display, 3D object representation and geometry modeling,
illumination model, texture, deep-learning based modeling and rendering etc., through the study of
this course, students should have a more comprehensive understanding of the hardware equipment
and software algorithm of the graphics system, so as to have the ability to design and develop the
human-computer graphical interface and quickly to master various application systems. This
course plays an important role in the cultivation of research and application-types professionals.

Recommended Textbooks/References:

1. Huang Hua, Zhang Lei. Fundamentals of modern computer graphics. Tsinghua University
Press, June 2020. (in chinese)

2. Sun Jiaguang, Hu Shimin. Basic tutorial of computer graphics. Tsinghua University Press,
2008. (in chinese)

3. Su Xiaohong, Li Dong, Tang haoxuan, Zhao Lingling, Guo Yong, et al. Practical tutorial of
computer graphics (4th Edition). People's Posts and Telecommunications Press, may 2020 (in
chinese)

4. Lu feng, He yunfeng. computer graphics foundation(3rd Edition), Publishing House of
Electronics Industry, July 2018 (in chinese)

5. Steven gottler. Translated by Xia Shihong and Gao lin. Fundamentals of 3D computer
graphics. Tsinghua University Press, October 2020 (in chinese)
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0010742 Process Control Systems

Course Number: 0010742

Course Title: Process Control Systems

Course Type: Subject Elective

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students automation major in artificial intelligence class

Prerequisites: Principle of Automation control

Evaluation Method: Course participation + written exams

Writer: Li Fangyu

Course Description:

Process Control Systems is one of the subject elective courses for undergraduate students
Automation in artificial intelligence class. The main target of this course is to introduce the
composition, characteristics and development of the process control system. It discusses the
mathematical modeling method of the controlled object in the industrial production process and
presents the design, selection and parameter tuning methods of PID controller; the control valve
flow characteristics, design and selection are discussed; the structure, analysis and design methods
of the system such as cascade control, compensation control, ratio control, homogeneous control,
sequence control, selective control and decoupling control are also discussed; then several typical
advanced control methods are introduced; moreover, the composition and types of computer
process control system are discussed; at the end of the paper, some applied examples of artificial
intelligence in process control are introduced. Through the study of this course and related
experimental training, students will learn the design steps and related contents of process control
systems, understand the potential advantages and challenges of Al in control systems, and apply
Al techniques to improve the performance and robustness of process control systems. The
teaching contents are mainly covered by the following aspects: process modeling, simple control
systems, and complex control systems. The difficulties of teaching contents are described as
followings: process modeling by mechanism, simple control system design, and cascade control
system design.

Recommended Textbooks/References:

[1] Yan Aijun, Zhang Yating, Gao Xuejin. Process Control System. Beijing: Beijing Industrial
University Press. 2010.

[2] Mu Yanhua, Hua Zhen, Lin Zhonghai. Process Control System. Beijing: Tsinghua University
Press, 2018.

[3] Yu Jinshou, Sun Zigiang. Process Control System. Beijing: Mechanical Industry Press. 2008.
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0010743 Knowledge Graph

Course Number: 0010743

Course Title: Knowledge Graph

Course Type: Professional elective course
Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in artificial intelligence
Prerequisites: Deep learning
Evaluation Method: Course participation

Writer: Wang Boyue
Course Description:

" Knowledge Graph™ is a course to describe knowledge and model the relationship between
everything in the world by using graph models, and is a professional elective course of artificial
intelligence. By learning the basic concepts of knowledge graph and knowledge representation,
modeling and learning technology under the background of big data era, students can master
knowledge representation and modeling, knowledge learning, entity recognition and linking,
entity relationship learning, event knowledge learning, knowledge storage and query, knowledge
reasoning, general and domain knowledge graph, knowledge sharing and learning semantic
integration, semantic search and other related theoretical knowledge and research frontier
dynamics enable students to establish a framework of dependency relationship between
knowledge and artificial intelligence, especially in the big data environment, to obtain knowledge
from the big data in the open Internet environment, to provide intelligent services for Internet
related industries, and to obtain knowledge updates through the internet.

Recommended Textbooks/References:

[1] Haofen Wang, Guilin Qi, Huajun Chen. Knowledge graph: method, practice and applications.
Publishing House of Electronics Industry. August, 2019
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0000815 Intelligent Control Technology

Course Number: 0000815

Course Title: Intelligent Control Technology

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Automation, Robotic Engineering and Atrtificial

Intelligence

Prerequisites: Advanced Mathematic, Linear Algebra, Principle of Automatic Control

Evaluation Method: Course participation + written exams

Writer: Li Xiaoli

Course Description:

Intelligent Control Technology is one of the Specialized Elective courses for undergraduate

students major in automation, robotic engineering and artificial intelligence. The main target of

this course is to clarify the theoretical basis and related technologies of intelligent control. This

course is focus on fuzzy control system design, neural network structure and corresponding

controller design. The teaching contents are mainly covered by the following aspects: first for the

design of fuzzy control system( fuzzy mathematics of fuzzy sets, fuzzy operations, fuzzy rules,

fuzziness, defuzzification, fuzzy reasoning methods and other knowledge points, and the design of

fuzzy controller and fuzzy control system), then for the aspect of neural network control (the

structure design of perceptron, back-propagation network and neural network training method, and

design, simulation and development of neural network control system for specific production

process control problems). The difficulties of teaching contents are described as followings: the

design of fuzzy controller, the weight learning of neural network and the design of controller.

Recommended Textbooks/References:

1. Zhang Naiyao, Yan Pingfan. Neural Network and Fuzzy Control. Beijing: Tsinghua
University Press, 1998,10.

2. Sun Zenggi, Deng Zhidong, Zhang Zaixing. Intelligent Control Theory and Technology.
Beijing: Tsinghua University Press, 2011,9.

3. LiuJinkun. Intelligent Control . Beijing: Publishing House of Electronics Industry, 2009,7.

4. Luo Bing, Gan Junying,Zhang Jianmin. Intelligent Control Technology. Beijing: Tsinghua
University Press, 2011,3.

5. Liu Jie et al, Intelligent control and MATLAB practical technology. Beijing: Science Press,
2019, 7
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0010744 Computational Cognitive Science

Course Number: 0010744

Course Title: Computational Cognitive Science
Course Type: Professional Selective Course
Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Artificial Intelligence
Prerequisites: Introduction to Artificial Intelligence
Evaluation Method: Course participation + written exams

Writer: Zhou Haiyan
Course Description:
Computational Cognitive Science is one of the major selective courses for undergraduate students
Major in Artificial Intelligence. The main target of this course is to clarify the mechanisms of
human intelligence with computing principles, which might lead to the inspiration of researches
and applications in artificial intelligence. This course is focus on the neural mechanisms of the
cognitive processes. The development and progress in this area will also be involved in the course.
The teaching contents are mainly covered by the following aspects: introduction, perception,
attention, memory, problem solving, language, etc. The difficulties of teaching contents are
described as followings: (1) Diversity of cognitive topics will be involved in the course, while
many basic cognitive processes are still not conclusive. Hence, the course contents are full of
uncertainty. (2) Computational cognitive science is a multi-disciplinary field, and it is still in
continuous development. How to stimulate students to use artificial intelligence or computational
science knowledge to further apply to the field of cognitive science is challenging.

Recommended Textbooks/References:

4. John H. Anderson (translated by Yulin Qin, Yao Cheng, Haiyan Zhou, and Yue Xu), Cognitive
Psychology and It's Implications, The People's Posts and Telecommunications Press, 1-2012.

5.  Zenon W. Pylyshyn (translated by Xiaoming Ren, and Zuoli Wang), Computation and
Cognition: Toward a Foundation for Cognitive Science, China Renmin University Press,
7-2007.

6. Herbert A. Simon (translated by Qicheng Jing, and Houcan Zhang), Cognition: Thought and

Intelligence behind Human Behavior, China Renmin University Press, 1-2020.
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0009394 Freshman Seminar

Course Number: 0009394

Course Title: Freshman Seminar

Course Type: Self-Regulated Curriculum

Credit: 1.0 Total Credit Hours: 16

Students: Undergraduate students majoring in artificial intelligence
Prerequisites: No
Evaluation Method: Course participation + written exams

Writer: Yin Baocai

Course Description:

Freshman Seminar is one of the self-regulated courses for undergraduate students Major in
artificial intelligence. The main target of this course is to clarify and discuss the development of
artificial intelligence, artificial intelligence system, artificial intelligence technology, artificial
intelligence specialty, artificial intelligence frontier technology and development trend. During the
learning course, the freshmen's cognition and learning ability will be enhanced, the learning
interest will be motivated, and the thinking and learning habit will be cultivated. This course is
focus on the striving history of artificial intelligence development, the representative artificial
intelligence system, the classical and advanced artificial intelligence technology, the knowledge
architecture and structure of artificial intelligence speciality. The difficulties of teaching contents
are described as followings: how to motivate the learning interest for the unknown domain and
thinking habit, how to design artificial intelligence system, the characteristics and applications of
artificial intelligence technologies , how to understanding the artificial intelligence knowledge
system.

Recommended Textbooks/References:

1.Li deyi, Introduction to artificial intelligence, China Science and Technology Press, 08-20109.

2.Wang wanliang, General course of artificial intelligence, Tsinghua university press, 09-2020.
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0010704 Information Communication Network and its Application

Course Number: 0010704

Course Title: Information Communication Network and its Application

Course type: Independent course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students major in Artificial Intelligence and Robotic Engineering
Prerequisites: High Level Language Programming, Microcomputer Principle and Interface
Technology

Evaluation Method: Usual performance+Experiment+Written Exam

Writer: Han Huayun

Course Description:

Information communication network and its application is an independent course for
undergraduates majoring in robotic engineering. The task of this course is to describe the basic
principles, technologies and methods of information communication network. The main contents
include the development and application of information communication network, data
communication foundation, computer network architecture, local area network, TCP/IP protocol,
wireless network technology, network interconnection equipment, wide area network technology,
etc. Through the study and related experimental training of this course, students can master the
basic principles and related technologies of information communication network, laying a
foundation for the research and application of robotics engineering. Key contents of the course
include data communication foundation, computer network architecture, local area network,
TCP/IP protocol, wireless network technology. Teaching difficulties include data communication
foundation, computer network architecture, TCP/IP protocol.

Recommended Textbooks/References:

1. Chen Xiyuan, Zhu Xuefen, Tang Xinhua. Introduction of Information Communication Network
(First Edition). Beijing: Tsinghua University Press, 2018.10

2. Xie Xiren. Computer Network (Eighth Edition). Electronic Industry Press, 2021.06

3. James F. Kurose, Keith W. Ross; translated by Chen MingYi. Computer Networking: A
Top-Down Approach, Seventh Edition. Beijing: Mechanical Industry Press, 2018.05

4. He Li, Xu Linying, et al. Overview of Computer Networks (Second Edition). Higher Education
Press, 1999.04
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0004046 Embedded System |

Course Number: 0004046

Course Title: Embedded System |

Course Type: self-determination

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: Foundation of circuit analysis, Electronics technology, Microcomputer principle, C
language, Python

Evaluation Method: Course participation + project report

Writer: Ren Kun

Course Description:

Embedded System | is one of the self-determination courses for undergraduate students Major in
Actificial Intelligence. The main target of this course is to clarify the basic concepts and principles
of embedded systems, the process of embedded system development based on ARM Cortex-A
core microprocessor, the use of development tools, and common basic theoretical knowledge. This
course focuses on how students can engage in embedded system development with systematic
knowledge support, have the essential ability to analyze and solve problems in this field, and have
specific engineering practice abilities. The teaching contents are mainly covered by the following
aspects: embedded system overview, hardware architecture, embedded Linux, embedded
development environment, development tools, cross-compilation, file processing, process
management, and embedded device driver.

Recommended Textbooks/References:

1.Simin Zhang, Embedded System Design and Applications (3rd Edition), Tsinghua University
Press, 5-2021

2.Jian Wang, Peng Liu, Bo Li, Mingwen Cai, Embedded System Design and Applications - Based
on ARM Cortex-A8 and Linux (2nd Edition), Tsinghua University Press, 9-2020



0010663 ZFARE/EREE

RERS: 0010663

WELR: FAREERE

WM : AR

TN AHFR: Academic Writing

4y 1.0 RBEE: 16

X & AN TR AR E

FBRE: T

RN RERIAREL I ks
B’EAN: %

WREEREAT:

SFAR IR T R A b () L6 e AT B 70 . PR MR IR 45 2R RS =, 2 3R IRY
PO BRI EZIE A PRSI SRR S G R KA N B & AR FR AR fE . A
W AN LE RS Ash A R s N TR Re Lk s O & 2T 3y | B8R, REN A
ARSI R 7L W BTG . IAmiess, SRR AR RIS
MIBHZIRSTIRE S, A Bt N TR RESUIR BV I, DASCHS . BIRA5 7 SURIE WL AL
A FAT AR 2 AR, ISR A RN . AL RO R . B s
B FARIIEEE . MR WIMERNEE. S5 3CGRYIE K5I 5.
HEEEMREESE .

[LERAE, Ak, #WmaE. BHERSCEE. YT B, 2021 4E 3 A

[2]5kPpEs, BT, kil BHERSCEEANTT CGETMO - ATl R, 2019 48 11
H

[3]Barbara Gastel, Robert A. Day 2%, {EHENIF. BB XEES KRR CGE/\R). #
F Ik kA, 2018 4E 1 H



0010663 Academic Writing

Course Number: 0010663

Course Title: Academic Writing

Course Type: Self-Regulated

Credit: 1.0  Total Credit Hours: 16

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: None

Evaluation Method: In-Class Participation + In-Class Practices + Paper Analysis Report
Writer: Sun Mengshu

Course Description:

Academic papers are articles that study and discuss issues in certain scientific research field,
as well as describing the results. They are important forms of representing the scientific research
achievements. Undergraduate students should learn and grasp academic paper writing and criteria
as the basic knowledge and skills. This course is established by the College of Artificial
Intelligence and Automation according to the characteristics and requirements of the Artificial
Intelligence major. It introduces the searching and structure of academic papers, writing methods
and criteria, paper submission flow, etc. The target of this course is to cultivate the ability of
students in writing the thesis and scientific papers, enabling students to express their opinions on
professional problems in the artificial intelligence area using text, figures and tables, as well as
communicating with peers and the public, maybe in a cross-cultural background. Key points:
paper searching, thesis writing, academic criteria. Difficulties: the writing of the paper abstract,
the reference list and citation.

Recommended Textbooks/References:

[1] YAN Maode, ZUO Lei, YANG Panpan, et al. Scientific Paper Writing. China Machine Press,
March 2021

[2] ZHANG Sunwei, ZHAO Weiguo, ZHANG Xun. Introduction to Scientific Paper Writing, 5th
Edition. Chemical Industry Press, November 2019

[3] Barbara Gastel, Robert A. Day, Translated by REN Zhigang. How to Write and Publish a
Scientific Paper, 8th Edition. Publishing House of Electronics Industry, January 2018


https://books.google.com/books/about/How_to_Write_and_Publish_a_Scientific_Pa.html?id=eyyyCwAAQBAJ#:~:text=Barbara%20Gastel%2C%20MD%2C%20is%20professor%20of%20integrative%20biosciences,of%20English%20at%20the%20University%20of%20Delaware%2C%20Newark.
https://books.google.com/books/about/How_to_Write_and_Publish_a_Scientific_Pa.html?id=eyyyCwAAQBAJ#:~:text=Barbara%20Gastel%2C%20MD%2C%20is%20professor%20of%20integrative%20biosciences,of%20English%20at%20the%20University%20of%20Delaware%2C%20Newark.
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0010745 Lectures on Frontier Technology in Artificial Intelligence

Course Number: 0010745

Course Title: Lectures on Frontier Technology in Artificial Intelligence

Course Type: Independent course

Credit: 1.0 Total Credit Hours: 16

Students: Undergraduate students majoring in Artificial Intelligence

Prerequisites: Introduction to Artificial Intelligence, Image Processing, Machine Learning,
Pattern Recognition, Machine Vision, Natural Language Processing, Data Mining, Data Structure,
Database Principles, Programming Design, Advanced Language Programming, Fundamentals of
IoT Technology, Automatic Control Theory, Computer Principles and Interface Technology,
Freshman Seminar

Evaluation Method: Course participation + report

Writer: Yin Baocai

Course Description:

This course is an independent course for senior artificial intelligence students. The main
content is to introduce the latest development and frontier knowledge of scientific research and
technology in the field of artificial intelligence, including the research progress of natural
language process, computer vision and intelligent interaction between human-robot and so on.
Through this course, students can learn more about the lasted progress and the challenging
problems of artificial intelligence. This course will help the students to master the research trends
of artificial intelligence, so as to broaden their academic vision, enhance their innovation ability.
The final report will cultivate their communication ability and the ability to analyze and solve
problems.

Recommended Textbooks/References:

Independent access to academic literature related to the forums.
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