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0010563 Engineering optics

Course Number: 0010563

Course Title: Engineering optics

Course Type: Compulsory basic courses
Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in measurement-control technology and instrument
Prerequisites: Advanced mathematics, university physics

Evaluation Method: Usual score + experiment + innovative practice + final exam

Writer: Chen Hongfang

Course Description:

This course is a basic compulsory course for students majoring in measurement and control
technology and instrumentation. It is an indispensable part of the professional knowledge system
and an important supporting course for cultivating first-class instrumentation science and
technology talents. This course aims to cultivate high-quality innovative talents with solid
theoretical knowledge of engineering optics, the ability to solve complex engineering problems
related to systems or instruments in the field of optoelectronic measurement with the knowledge
of engineering optical systems, and the ability of sustainable development. The four-dimensional
integrated high-quality class of "knowledge - ability - innovation - value" is structured. The course
adopts research-based teaching methods, deeply integrates modern information technology, and
emphasizes inspiration and seminar. While teaching theories and knowledge related to engineering
optics, it aims to train students to solve optical problems in engineering technologies such as
optical measurement, optical technology, use and design of optical instruments, and master
methods and ideas for solving engineering optical problems. It lays a good foundation for learning
modern optical theory. The teaching process integrates classic, basic, practical and cutting-edge,
and contains China's achievements in the field of optics in the course teaching, helping students
establish national self-confidence and pride, cultivating students' patriotic feelings, and cultivating
students' value orientation of committing to the research and development of domestic optical
measuring instruments and building national instrument brands.

The content of this course mainly includes the basic laws of geometric optics and imaging
concepts, ideal optical system, electromagnetic theory of light, superposition and analysis of light
waves, light interference and interference system, a total of 5 chapters. At the same time, the
course includes 8 hours of experimental content, so that students can directly understand the basic
laws and imaging characteristics of geometric optics, the parameters and imaging relations of ideal
optical systems, the electromagnetic properties of light, the propagation law of light on the

interface of isotropic media, the superposition and analysis of light waves, and the application of



typical interference devices involving light stem. Develop the practical ability to design and solve
complex engineering problems in the field of photoelectric measurement.

Recommended Textbooks/References:

1. Yu Daoyin, Tan Hengying, Ed. Engineering Optics (4th Ed.). Beijing: China Machine Press,
2016.

2. Liang Quanting, Ed. Physical Optics. Beijing: Publishing House of Electronics Industry, 2018.
3. Guicai Song, Ed. Physical Optics. Beijing: Peking University Press, 2010.

4. Cuihong Liu, Ed. Physical Optics Learning Guidance and Problem Solving (2nd Edition).
Beijing: Electronic Industry Press, 2013
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0011105 Measurement and Control Circuit

Course Number: 0011105

Course Title: Measurement and Control Circuit
Course Type: Basic Major Required Course
Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in measurement, control, and instrumentation.

Prerequisites: Fundamentals on Electric Circuits, Analog Electronics, Digital Electronics

Evaluation Method: Homeworks and Course participation (30%) + experiments (20%) + final
exams (50%)

Writer: Li Peng

Course Description:

Measurement and Control Circuit is one of the basic major required courses for undergraduate
students majored in Measurement, Control, and Instrumentation. The main target of this course is
to clarify the fundamental principles of functional circuits in measure-control systems, and to
analyze the properties of electronic elements and integrated circuits. Focused on the requirements
on accurate, fast, and sensitive, this course is to provide students the ability to tackle practical
electronic problems in measure-control systems and instruments, the capability of analysis and
design of basic electric circuits and laboratory implementation of circuit designs. The main topics
covered in this course include the transfer functions of measure-control circuits, analysis of
operational amplifiers, principles of modulation and demodulation, principles of signal separating
circuits and design of filter circuits, principles of signal converters, etc. The difficulties of teaching
contents include: error and compensation method for operational amplifiers, analysis of
modulation and demodulation circuits, design of RC filters, etc.

Recommended Textbooks/References:

1. XingFei Li (main editor), Measuring and controlling circuit (6" edition), Beijing:China
Machine Press, December 2021
Gang Li, Modern Measurement and Control circuits, Higher Education Press, January 2004

3. ChuanYou Sun, et al., Measure-Control Circuits and Devices, Beihang University Press, May
2002

4. XiaoJian Hao (main editor), Design and Application of Measurement and Control Circuits
(3" edition), March 2017
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0011108 Advanced practice of measurement and control circuit

Course Number: 0011108

Course Title: Advanced practice of measurement and control circuit

Course Type: Practice Training

Credit: 2.0 Total Credit Hours: 60

Students: Undergraduate students majoring in Measurement and control technology and
instrument, or in Mechanical engineering

Prerequisites: Sensor and Measurement Technology, Measurement and Control Circuit
Evaluation Method: Course participation + Training Projects

Writer: Gao Jie

Course Description:

Advanced practice of measurement and control circuit is a practical compulsory course for
undergraduates majoring in machinery and measurement and control. The task of this course is to
let students understand advanced circuit design and experimental methods based on FPGA. The
teaching content focuses on how to design and implement typical measurement and control
circuits on FPGA platform. The difficulties of the teaching content are mainly reflected in the
design process and experimental methods of FPGA Software and hardware.

FPGA (field programmable gate array) is more and more well known. In recent years, FPGA has
sprung up in the wave of artificial intelligence and machine learning. In order to make teaching
closer to practical engineering applications and enable students to develop large-scale software
and hardware integrated measurement and control system, this course takes FPGA as the core and
Verilog HDL as the basic language on the basis of the prerequisite course measurement and
control circuit. Around the unit circuits and system algorithms commonly used in measuring
instruments and automatic measurement and control systems, programming development is
carried out in combination with specific cases, so that students can further master the use of
electronic technology to solve the tasks in measurement and control, and have a deeper
understanding of the principles and characteristics of various electronic devices and integrated
circuits. The course focuses on cultivating students' software and hardware programming ability,
system scheme design ability and team cooperation ability.

Recommended Textbooks/References:

1. Liu Jun, Adon, and Zhang Yang. Atom teaches you to play with FPGAs: based on Intel Cyclone
IV. Beijing University of Aeronautics and Astronautics Press, 2019.

2.Xia Yuwen. Verilog Digital System Design Tutorial, Beijing University of Aeronautics and

Astronautics Press. April 2008.
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0011119 Frontier of Measurement and Control Technology and

Instrumentation

Course Number: 0011119

Course Title: Frontier of Measurement and Control Technology and Instrumentation

Course Type: Autonomous Curriculum

Credit: 1.0 Total Credit Hours: 16

Students: Undergraduate students majoring in Measurement and control technology and

instrument

Prerequisites: Sensing and testing technology, measurement and control circuit, photoelectric
technology

Evaluation Method: Course participation + Report

Writer: Lv Yan

Course Description:

Measurement and control technology and instruments are extremely sensitive to high and new
technology. Various new principles, new concepts, new technologies, new materials and new
processes are reflected in new instruments and new devices. Through a series of cutting-edge
lectures, this course enables students to understand the frontier technologies of measurement
control and instruments in five aspects: sensing and testing, analog signal conditioning, digital
signal processing, intelligent control and system, and modern instrument design and
manufacturing, as well as the application, development, trend of the measurement control and
instrumentation in geometric measurement instruments, electronic and electrical measurement
instruments in nondestructive testing instruments, in order to guide the students to be interested in
scientific exploration and to improve students' ability to apply comprehensive knowledge.
Recommended Textbooks/References:

Lin Yuchi. The Frontier techniques and development trends of Measurement and Controls and

Instrumentation (the second edition). Tianjin University Press. 2008.12
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0011115 Ultrasonic array and imaging technology

Course Number: 0011115

Course Title: Ultrasonic array and imaging technology
Course Type: Major Elective Courses

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Technology and Instrument Specialty
Prerequisites: Smart materials and Structures for Sensor Technology

Evaluation Method: Course participation + curriculum design

Writer: Zhu Yanping

Course Description:

Ultrasonic array and imaging technology is an elective course for undergraduates majoring in
measurement and control technology and instrument. The task of this course is to enable students
to master the basic knowledge of ultrasound array imaging, master the necessary common imaging
methods, and track and learn new theories, methods and technologies through classroom teaching
and simulation. To understand the development trend of ultrasonic array imaging technology, and
lay a foundation for the research and work of nondestructive testing, ultrasonic imaging and other
aspects. To enhance the students' understanding and application of scientific knowledge, the
ability to analyze and solve problems, and the ability to combine theory with practice, so as to
cultivate engineering students' responsibility and responsibility in the actual work process.
Emphasis of teaching content: realization of phased array ultrasonic imaging technology. Teaching
difficulties: acoustic basis and imaging principle of ultrasonic imaging.

Recommended Textbooks/References:

1.Shi Keren, Guo Yumin. Phased array ultrasonic imaging detection. Higher education press,
2010.

2.Du Gonghuan, Zhu Zhemin, Gong Xiufen, Fundamentals of acoustics, Nanjing: Nanjing
University Press, 2002

3.Zhang Xiaofei, Wang Fei, Xu junior college, theory and application of array signal processing,
Beijing: National Defense Industry Press, 2010.11

4.Zheng Hui, Lin Shuqing, chief editor, ultrasonic testing. Beijing: China Labor and social
security press, 2008

5.Ding Hui. Computational ultrasound [M]. Science Press, 2010.
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0011106 Sensor and Measurement Technology

Course Number: 0011106
Course Title: Sensor and Measurement Technology
Course Type: Compulsory basic courses

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students major in Measurement& Control Technology and Instrument,

Mechanical engineer

Prerequisites: Engineering mechanics, analog and digital circuits, Automatic Control Principle,

error theory and data processing

Evaluation Method: Homework (10%), experiments (20%) and final exam (70%)

Writer: Liu Xiucheng / Gao Xiang

Course Description:

The course of sensing and testing technology introduces the basic knowledge of signal acquisition,

transmission and processing in the field of Measurement& Control Technology and Instrument,

Mechanical Engineering Testing. The content includes foundation of signal analysis, working

principle of general sensors, characteristic analysis and testing of sensors and test system, and

digital signal processing. The course emphasizes the comprehensive application of existing

professional knowledge. Through the teaching of basic knowledge, case analysis, frontier lectures

and in class experiments, students can apply the knowledge of physics, mathematics, circuit

foundation and engineering mechanics for sensor selection and design, transfer function modeling

and analysis of test system, digital signal analysis and processing. The above activities are used to

train students to provide proper solutions for engineering test problems in industry and defense

construction.

Recommended Textbooks/References:

1. 1. Jiao Jingpin, He Cunfu. Sensing and Testing Technology [M]. China Railway Press Co.,
LTD.,2021.

2. 2. Xiong Shibo, Huang Changyi. Fundamentals of Mechanical Engineering Test Technology
(4th Edition). Beijing: China Machine Press, 2019

3. 3. Fan Shangchun. Sensor Technology and Application (3rd edition). Beijing: Beihang
University Press, 2016

4. 4. Jia Minping, Zhang Hongting. Test Technology (3rd Edition). Beijing: Higher Education
Press, 2016
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0011107 Course Design of Sensor and Measurement Technology

Course Number: 0011107
Course Title: Course Design of Sensor and Measurement Technology
Course Type: Practice Training

Credit: 2.0 Total Credit Hours: 60

Students: Undergraduate students major in Measurement& Control Technology and Instrument,

Mechanical engineer

Prerequisites: Engineering mechanics, analog and digital circuits, Automatic Control Principle,
error theory and data processing

Evaluation Method: Usual performance (40%), final project defense (60%)

Writer: Liu Xiucheng /Gao Xiang

Course Description:

The purpose of this course is to make students consolidate the theoretical knowledge of the sensor
and testing technology by project training. Through the system design and performance test, the
student can comprehensive understanding the work principle of various types of sensors, signal
conditioning circuit and detection systems. The projects has to provide solutions for measuring
typical non-electric quantities, such as acoustic-, optical-, magnetic-, mechanical-, thermal- and
other physical quantities. The solutions should be provided for practical engineering applications.
In the curriculum design, students are encouraged to directly attend engineering or scientific
research projects. The course aims to help the students to learn the ideas, methods and steps for
test system design, also to train the students to skillfully operate the testing equipment for solving
complex engineering problems.

Recommended Textbooks/References:

1.Jiao Jingpin, He Cunfu. Sensing and Testing Technology [M]. China Railway Press Co.,
LTD.,2021.

2.Xiong Shibo, Huang Changyi. Fundamentals of Mechanical Engineering Test Technology (4th
Edition). Beijing: China Machine Press, 2019

3.Fan Shangchun. Sensor Technology and Application (3rd edition). Beijing: Beihang University
Press, 2016

4.Jia Minping, Zhang Hongting. Test Technology (3rd Edition). Beijing: Higher Education Press,
2016
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0002534 Photoelectric technology

Course Number: 0002534

Course Title: Photoelectric technology

Course Type: Basic elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in measurement-control technology and instrument
Prerequisites: Engineering optics, analog electronic circuits, sensors and testing techniques

Evaluation Method: Usual score + course synthesis report + summary of academic report taught
by enterprise experts + mid-term exam + final exam

Writer: Chen Hongfang

Course Description:

This course is a basic elective course for students majoring in measurement and control
technology and instrumentation. The course adopts research-based teaching methods, emphasizing
inspiration and seminar. While teaching relevant theories and knowledge of optoelectronic
technology, it establishes thinking methods for students to solve problems related to the design of
optoelectronic instruments in complex projects. This course is based on the basic photoelectric
theory, explaining the working principle and characteristics of photoelectric devices, so that
students can master the application methods of these photoelectric devices, including photoelectric
system overview, optical radiation source, photoelectric detector overview, photoconductivity
detector, photovoltaic detector, photoelectron emission detector, thermal detector, photoelectric
imaging device, typical photoelectric system analysis and design, a total of 8 chapters. At the same
time, the course includes 4 hours of experimental content, so that students can intuitively
understand the photoelectric phenomenon on the basis of developing students' ability to design
schemes, experiment analysis and team writing.

Recommended Textbooks/References:

1. Yang Yingping, Hu Changkui, Chen Mengwei, eds., Optoelectronic Technology. Beijing:
Tsinghua University Press, 2020.

2. Hao Qun (Ed.), Principle and Design of photoelectric instruments. Beijing: China Machine
Press, 2019.

3. Liu Guodong, Zhao Hui, Pu Zhaobang (Ed.), Photoelectric Test Technology. Beijing: China
Machine Press, 2018.

4. Zhou Ya, Hu Yao, Dong Liquan, Liu Ming, Zhao Yuejin, Ed., Design and Practice of
photoelectric measurement and control systems. Beijing: Publishing House of Electronics Industry,

2017.
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0011111 The computer measuring and controlling system

Course Number: 0011111

Course Title: The computer measuring and controlling system

Credit:2.0 Total Credit Hours: 32

Students: Undergraduates major in Control Technology and Instrument and in Mechanical
Engineering

Prerequisites: Theory of Circuit

Evaluation Method: The score distribution is showed as follows: Self-study performance 50%
(40% self-study notes and 10% class discussion), experimental results 50% (experiment 40%, the

report exchange10%)

Writer: Tian Jiuzhou
Course Description:

The computer measuring and controlling system is a practical elective course provided for
undergraduates majoring in Control Technology and Instrument. The task of this course is to
develop students' self-learning ability. It has an important guiding role for students to master
relevant professional knowledge and cultivate students' awareness of independent learning and
lifelong learning. Moreover, it helps students develop abilities to analyze and solve measurement
and control problems in actual engineering, as well as using computer and hardware basic
knowledge to solve complex engineering problems and engineering innovation capabilities in
measurement and control systems and instruments. Furthermore, provide the ability to
continuously learn and adapt to development for students.

Main focus of teaching content: Learn the basic theories and methods such as the working
principle, design principles, measurement and control algorithms and implementation methods of
measurement and control technology, which centers on basic knowledge of the composition and
characteristics of the measurement and control system, design ideas, design points and design
process.

Difficulties in teaching content: Design and implementation of typical computer measuring and
controlling system engineering application examples.

Recommended Textbooks/References:
1. Wenguang Luo, Computer Control Technology, Machinery Industry Press, Nov. 2018.
2. Jianwen Cai, Xiulan Wen, Computer Measurement and Control Technology, Southeast

University Press, Dec. 2016.
3. Weibo Yu, Computer Measuring and Controlling Technology and System, Dec. 2015.
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0011113 Computer Vision and Image Processing

Course Number: 0011113

Course Title: Computer Vision and Image Processing

Course Type: Major Elective Courses

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Measurement & Control Technology and

Instrumentations
Prerequisites: Signals, Systems and Signal Procession

Evaluation Method: Course participation + written exams

Writer: Wang Xin

Course Description:

Computer Vision and Image Processing is one of the specialized direction courses for
undergraduate students Major in Measurement & Control Technology and Instrumentations. The
main target of this course is to clarify the basic principles and methods of computer digital image
processing. This course is focus on the basic content of the image processing, including image
spectral analysis, image enhancement, image compression coding and image restoration. The
teaching contents are mainly covered by the following aspects: intensity transformation, linear and
nonlinear spatial filtering, filtering frequency domain, image restoration and localization, wavelet,
image data compression, morphological image processing, image segmentation, region and
boundary representation and description, and how to perform image recognition. The difficulties
of teaching contents are described as followings: the concept is not difficult, but the method is
difficult, students should understand digital images, the human visual system and the visual
characteristics, optical basic knowledge and visual models, etc.

Recommended Textbooks/References:

1. RUAN Qiugqi, Digital Image Processing (4rd Edition), Electronic Industry Press, 05-2022
2.Rafael C Gonzalez, Richard E Woods, Digital Image Processing (4th Edition). Electronic
Industry Press, 2018
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2. Lode Vandenbossche. Magnetic Hysteretic Characterization of Ferromagnetic Materials with
Objectives towards Non-Destructive Evaluation of Material Degradation. PhD Thesis. Universiteit
Gent, 2008.

3. Gerd DOBMAN. Physical Basics and Industrial Applications of 3MA-Micromagnetic

Multiparameter Microstructure and Stress Analysis. Fraunhofer IZFP, Germany. 2007.



0011116 Micromagnetic Sensor and Testing Technology

Course Number: 0011116

Course Title: Micromagnetic Sensor and Testing Technology

Course Type: Major Elective Courses

Credit: 2.0  Total Credit Hours: 32

Students: Undergraduate students major in Measurement& Control Technology and Instrument
Prerequisites: College physics

Evaluation Method: Usual performance (10%), design large homework (50%) and experiment
(40%)

Writer: Liu Xiucheng

Course Description:

Micromagnetic Sensor and Testing Technology integrates many kinds of basic knowledge in major
of measurement& Control Technology and Instrument. It takes the micro magnetic sensor and
instrument for specific engineering application as the object and combines the knowledge of
measurement and control circuit, sensor, electromagnetic field, signal analysis and processing,
artificial intelligence, instrument system integration, etc. It is a comprehensive course of
engineering application, which aims to cultivate students' comprehensive scientific research
literacy and help the students deeply understand sensing and detection technology.

The main content of this course includes three parts: basic knowledge learning, sensor and
instrument technical anatomy and experimental operation. The basic knowledge learning covers
ferromagnetic materials and their electromagnetic properties, magnetic domain theory, micro
magnetic detection principle, signal analysis principle, etc.; technical anatomy involves eddy
current, magnetic leakage, multi-functional micro magnetic detection sensors and instruments;
experimental operation refers to the use of existing sensors and instruments for research-oriented
experiments.

Recommended Textbooks/References:

1. Tian GUI Yun Gao Bin. Electromagnetic nondestructive testing sensing and imaging. China
Machine Press, 2020

2. Lode Vandenbossche. Magnetic Hysteretic Characterization of Ferromagnetic Materials with
Objectives towards Non-Destructive Evaluation of Material Degradation. PhD Thesis. Universiteit
Gent, 2008.

3. Gerd DOBMAN. Physical Basics and Industrial Applications of 3MA-Micromagnetic

Multiparameter Microstructure and Stress Analysis. Fraunhofer IZFP, Germany. 2007.
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0011103 Technology of Non-destructive Testing

Course Number: 0011103

Course Title: Technology of Non-destructive Testing

Course Type: Major Elective Courses

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Measurement and control technology and

instruments
Prerequisites: Sensing and test technology, physics

Evaluation Method: Course participation + written exams

Writer: Jiao Jingpin

Course Description:

Non-Destructive Testing Technology is one of the optional courses offered by the Department of
Materials and Manufacturing for undergraduate students in Measurement and Control Technology.
The main task of this course is to clarify the basic concepts, basic methods and applications of
NDT techniques in industry. Through the course, students will learn about the cutting-edge
technology and developments in the field of nondestructive testing, train students to master the use
of various conventional nondestructive testing instruments and equipment, and master various
testing techniques to perform qualitative and quantitative analysis of defects in samples. This
course is focus on the basic principles, characteristics, scope of application, basic inspection
methods and typical applications in industry of common non-destructive testing techniques, and
focuses on the introduction of the latest developments in ultrasonic and electromagnetic inspection
techniques. The difficulties of teaching contents are described as followings: detection parameters
and the design of the protocol in the ultrasound test.

Recommended Textbooks/References:

1.Wei Kuixia, Non-destructive testing technology, Sinopec Press, 2016

2.Shen Yudi, Modern non-destructive testing technology, Xi'an Jiaotong University Press.,2010
3.Shi Keren, New technology for non-destructive testing, Tsinghua University Press. ,2007
4.Giuseppe Acciani, Ultrasonic Nondestructive Evaluation Systems: Industrial Application Isues,

Springer International Publishing, 2012
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0011102 Error Theory and Data Processing

Course Number: 0011102

Course Title: Error Theory and Data Processing
Course Type: Compulsory basic courses
Credit: 2.0  Total Credit Hours: 32

Students: Undergraduate students major in Measurement& Control Technology and Instrument,

Prerequisites: Probability theory and mathematical statistics

Evaluation Method: Homework and research report (30%) and course design work (70%)
Writer: Wu Bin / Wang Xiaoran

Course Description:

This course covers the basic theoretical knowledge of error, and methods for error analysis
and processing of actual data based on error theory. Through the combination of theory and
practice, this course can enable students to clearly recognize the error problems in engineering test,
to analysis the source and property of error and to evaluate the error. Furthermore, the students can
provide methods to reduce and control the measurement error considering the factors of testing
system and data processing method.

This course is a practical major basic course, which provides solid foundation for the
following major courses through a certain number of exercises and software programming
practices. This course is to cultivate students' ability to analyze problems and solve problems by
means of survey, programming, report writing and discussions.

Recommended Textbooks/References:

1. Fei Yetai. Error theory and data processing. China Machine Press (7th Edition), 2017

2. Qian Zheng. Error theory and data processing. Science Press, 2015

3. Wang Chunyan, Zhang Ning. Tolerance and error theory. Tsinghua University Press, 2015

4. Ping Peng. Mechanical engineering test and data processing. Metallurgical Industry Press, 2008
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0009394 Freshman Seminar

Course Number: 0009394

Course Title: Freshman Seminar
Course Type: Independent course
Credit: 1.0  Total Credit Hours: 16

Students: Undergraduate students major in Measurement& Control Technology and Instrument

Prerequisites: None

Evaluation Method: Homework and research report

Writer: Liu Xiucheng/ Lv Yan

Course Description:

Based on the characteristics of freshmen, this course aims at, through classroom teaching,

seminars, visits, practice, guiding students to understand the position and role of measurement and

control systems and instruments in the social and economic development, and enhancing

professional awareness, professional awareness and professional interest. The course will help

students understand the professional training objectives, graduation requirements, professional

knowledge system, clear the connection between the courses to rationalize the learning plan. It

will also help students understand the source of the major professional literature and access

methods to develop the ability of literature retrieval and analysis, and master the correct learning

methods. In addition, through typical case analysis, classroom discussion, etc., it will help students

understand and evaluate the impact of environmental and social sustainable development of

complex systems for the measurement and control systems engineering and engineering practice .

So that students understand the professional application and development process, development

prospects, the whereabouts of the graduation and possible job positions.

Recommended Textbooks/References:

1. Chen Yijing. Introduction to Measurement & Control Technology and Instruments(3™
Edition).. Beijing: Beijing University Press, 2019

2. Wang Qingyou. Introduction to Measurement & Control Technology and Instruments.
Beijing: Machinery Industry Press, 2015

3. Xu Xiping, Zhang Ning. Introduction to Measurement & Control Technology and

Instruments. Beijing: Electric Industry Press, 2018
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0011110 Signal System and Information Processing

Course Number: 0011110

Course Title: Signal System and Information Processing

Course Type: fundamental optional course

Credit: 2 Total Credit Hours: 32

Students: undergraduate students majoring in measurement and control technology and

instrument

Prerequisites: Math, Automatic Control Principle

Evaluation Method: Course participation + reports

Writer: Li Yuejuan

Course Description:

SIGNAL SYSTEM AND INFORMATION PROCESSING is one of the fundamental optional

courses for undergraduate students Major in measurement and control technology and instrument.

The main target of this course is to clarify the basic concepts, theories, methods, and techniques of

signal processing to students. This course is focus on studying of signal and systems. The teaching

contents are mainly covered by the following aspects: signal operation, systems and system

functions; decomposition and convolution of the continuous signals in time domain; Classical

solutions of the LTI system; the time domain response of the LTI system; Fourier series of

continuous time periodic signal; frequency domain analysis of LTI systems; typical discrete signal

and its basic operations, the LTI discrete system and its response; Z-domain analysis of discrete

systems, including the Z transform and inverse transform, Z-domain system functions and

features.. The difficulties of teaching contents are described as followings: Fourier transform,

convolution, frequency domain analysis of LTI.

Recommended Textbooks/References:

1. Yubo DU. Signal and Systems. Chongqing University Press,2006

2. Dazheng WU, Linyao YANG, Yongrui ZHANG, Songlin WANG, Baolong GUO. Signal and
Linear System Analysis (fourth Edition). Higher Education Press,2010

3. Qi SONG, Sanlan LU, Signal and Systems, Publishing House of Electronics Industry,2018

4. Houjin CHEN, Jian HU, Jian XUE, Signal and Systems, Higher Education Press,2015
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0011120 Academic Writing

Course Number: 0011120
Course Title: Academic Writing
Course Type: Major Autonomous Curriculum

Credit: 1.0  Total Credit Hours: 16
Students: Undergraduate students major in Measurement& Control Technology and Instrument

Prerequisites: Freshmen seminar, measurement and control technology and instrument frontier,
the mystery of intelligent instrument

Evaluation Method: Usual performance (40%), final project defense (60%)

Writer: Liu Xiucheng

Course Description:

Academic writing is a compulsory course for science and technology workers, and an important
way to express academic ideas and technical solutions. The course aims to teach students to
understand the importance of academic writing and master the basic norms of academic writing.
Through homework exercises and classroom discussions, students can understand the standards
and basic requirements of high-level academic writing. The course is conducted in the form of
lectures, exercises and large assignments. The teaching content includes the significance of
academic writing, basic norms, literature retrieval methods and case analysis. The exercises
include literature retrieval, writing error correction, chart drawing, and text statement of opinions.
The content of the assignment is to write a summary of the measurement and control technology
and instrument, and to comprehensively test the students' mastery of academic writing standards
and their academic writing ability.

Recommended Textbooks/References:

1. Liang Fujun. Standard writing and editing of scientific papers (3rd Edition). Beijing: Tsinghua
University Press, 2017

2. Huang junzuo, Ding Shujiang, Zhou Hongjun, Li Jinlan. Literature retrieval and scientific paper

writing (Third Edition). Beijing: China Petrochemical Press, 2018
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0011114 Piezoelectric materials and acoustic electronics

Course Number: 0011114

Course Title: Piezoelectric materials and acoustic electronics

Course Type: Optional course

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Measurement and control technology and

instruments

Prerequisites: engineering mechanics, physics

Evaluation Method: Course participation + written exams

Writer: Jiao Jingpin

Course Description:

Piezoelectric materials and acoustic electronics is one of the optional courses offered by the

Department of Materials and Manufacturing for undergraduate students in Measurement and

Control Technology. The main task of this course is to clarify the principles and performance

parameters of piezoelectric materials, typical structures and engineering applications of

piezoelectric devices. Through the course, students will learn about the cutting-edge technology

and developments in the field of piezoelectric materials and acoustic electronic components, train

students to develop the student's ability to analyze and solve complex engineering problems. This

course clarifies the principles and performance parameters of piezoelectric materials, typical

structures and engineering applications of piezoelectric devices, and focuses on the introduction of

the latest developments in piezoelectric materials and acoustic electronics. The difficulties of

teaching contents are described as followings: design and performance parameters of piezoelectric

acoustic wave electronics.

Recommended Textbooks/References:

[1] Luan Guidong, Zhang Jinze, Wang Rengqian. Piezoelectric transducers and transducer arrays.
Beijing: Beijing University Press,2015.

[2] Qin Qinghua. Advanced mechanics of piezoelectric materials. Beijing: Higher Education
Press,2012.

[3] Liu Meidong, Xu Yuchui.Piezoelectric Ferroelectric Materials and Device. Wuhan:

Huazhong University of Science and Technology Press, 1990.
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0011112 Intelligent Instrument Technology

Course Number: 0011112

Course Title: Intelligent Instrument Technology

Course Type: Major Elective Courses

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Mechanical Engineering, Measurement and control

technology and instrument

Prerequisites: Sensor and Measurement Technology, Measurement and Control Circuit

Evaluation Method: Course participation + Experiments participation + Written exams
Writer: Lv Yan

Course Description:

Intelligent instrument technology is an elective course offered for undergraduates majoring in
Mechanical Engineering, Measurement and control technology and instrument. The task of this
course is to let students understand the characteristics and design ideas of intelligent instruments.
The key point of the teaching content is how to integrate the traditional instrument teaching into
the design of intelligent instrument, and the difficulty of teaching content is to understand the
modular design idea of intelligent instrument.

Instrument is an important tool for information acquisition. It can obtain accurate measurement
data, describe objective things with numerical values, and make people understand the objective
world from the quantitative relationship. In the tide of automation and information society, the
function of instrument is more and more important. Intellectualization is the development
direction of instruments and meters. Based on explaining the working principle of intelligent
instruments, this course introduces the design ideas and methods of intelligent instruments,
describes how to carry out the overall design, circuit design and device selection of intelligent
instruments according to the functional index requirements, describes the software structure
design and method of intelligent instrument design, and introduces anti-interference measures.
The course includes 8 class hours of experimental content, focusing on the cultivation of students'
experimental skills, scheme design ability and team cooperation ability.

Recommended Textbooks/References:

Robert. B. Northrop.  {Introduction to Instrumentation and Measurements) . CRC Press. 2014
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0011117 Smart materials and Structures for Sensor Technology

Course Number: 0011117

Course Title: Smart materials and Structures for Sensor Technology

Course Type: Major Elective Courses

Credit: 2.0  Total Credit Hours: 32

Students: Undergraduate students major in Measurement& Control Technology and Instrument
Prerequisites: College physics

Evaluation Method: Homework (5%), solution design (35%) and final exam(60%)

Writer: Wang yujue

Course Description:

Smart materials and structures is a new interdisciplinary frontier subject. The application of smart
materials and structures in driving and sensing technology is one of the hot topics in the world.
Intelligent devices or systems integrate sensors, control circuits, signal processors, precision
machinery, etc., through mechanical, thermal, optical, chemical, electrical, magnetic excitation
and control, to achieve specific functions, such as measuring external physical quantities and
controlling system status.

The main content of this course includes two parts: basic knowledge learning and scheme analysis
(or design). The basic knowledge learning covers introduction of materials and intelligence,
introduction of intelligent materials and intelligent devices, analysis of intelligent material
structure and intelligent structure system, etc.; scheme analysis (or design) part includes the
application of the above knowledge to deconstruct (or provide) the technical designers of
intelligent structures or devices Case.

Recommended Textbooks/References:

1.Zhang Guanglei, Du Yanliang. Smart Material and Structure System. Peking University press.
2010.

2.Yang Dazhi. Smart Materials and Structure. Tianjin University Press. 2000.

3.Du Shanyi, Leng Jinsong, Wang Dianfu. et al. Smart Materials, Systems and Structures. Science
Press. 2001.

4.Zhou Haomin, Qian Zheng, et al. Intelligent sensing technology and system. Beihang University

press. 2008.
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0011118 Intelligent Instrument

Course Number: 0011118

Course Title: Intelligent Instrument

Course Type: Independent course

Credit: 1 Total Credit Hours: 16

Students: Undergraduate students majoring in measurement-control technology and instrument
Prerequisites: Advanced Mathematics 3

Evaluation Method: Course participation + written exams

Writer: Liu Xiucheng

Course Description:

Intelligent Instrument is one of the independent courses for undergraduate students Major in
measurement-control technology and instrument. The main target of this course is to clarify basic
structure of intelligent instrument, typical intelligent processing method, essential difference
between intelligent instrument and conventional instrument. This course is focus on how to
increase students' perceptual knowledge, deepen their understanding of theoretical knowledge, and
improve their practical application and maintenance ability of intelligent instruments. The
teaching contents are mainly covered by the following aspects: 1.Master the composition principle,
basic structure and main performance characteristics of the intelligent instrument; 2.Master the
basic data processing algorithm; 3.Master the basic principles and characteristics of personal
instruments, virtual instruments and fieldbus instruments. The difficulties of teaching contents are
described as followings: 1.Master the engineering software design process, basic design methods
and software testing technology; 2.Master software and hardware debugging methods and steps of
intelligent instruments; 3.Master the basic principles and practical methods of software and
hardware anti-interference of intelligent instruments.

Recommended Textbooks/References:

1.Zhao Maotai,Principle and Application of Intelligent Instrument, Beijing: Electronic Industry
Press, 2015

2.Qu Xinghua,Instrument Manufacturing Technology, Beijing: Machinery Industry Press, 2019

3.Cao Jianping,Principle and Application of Intelligent Instrument, Xi ‘an: Xidian University Press,
2017
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0011104 Approaches to Sensors B

Course Number: 0011104

Course Title: Approaches to Sensors B

Course Type: Independent course

Credit: 1 Total Credit Hours: 16

Students: Undergraduate students majoring in Measurement and control technology and
instruments

Prerequisites: Physics

Evaluation Method: Course participation + research report

Writer: Jiao Jingpin

Course Description:

Approaching Sensors is a general course for Instrumentation Science and Technology majors, and
it is highly logical, theoretical and practical. The course clarifies the basic principles, measurement
methods and typical applications of sensors in industry and focuses on new developments in
sensing technology. The course adopts a research-based approach to teaching and learning, with an
emphasis on stimulation and seminars. In the process of teaching the basic theories and typical
examples of sensors, the common analytical methods and steps of scientific research work are
condensed to achieve the purpose of cultivating students' basic logical way of thinking and
scientific research methods. The course content focuses on the principles, characteristics and
industrial applications of common sensing technologies, with a broad knowledge base and strong
practical value.

Recommended Textbooks/References:

1.Case Studies in Sensor Technology, Fan shangchui, Mechanical Industry Press, 2020.01
2.Sensor technology and applications, Fan shangchui, Beijing University of Aeronautics and
Astronautics Press, 2022.8

3.Novel Sensing Technologies and Applications, Fan shangchui, Liu guangyu, Higher Education
Press, 2022.7
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0008111 Graduation Design

Course Number: 0008111

Course Title: Graduation Design

Course Type: required course

Credit: 8 Total Credit Hours:480

Students: Undergraduate students majoring in Measuring & Control Technology and
Instrumentations subject

Prerequisites: Required curriculum in Measuring & Control Technology and Instrumentations
subject

Writer: Liu Xiucheng

Evaluation Method: Undergraduate thesis evaluation+ Thesis defense

Course Description:

"Graduation design" is a professional training scheme of Measuring & Control Technology and
Instrumentations subject, which is the most important practical teaching link, and one of the
important through basic training for students. Through the graduation design, the main contents
are to train the students comprehensive abilities by the theory with practice, cultivate students'
integrated use of theoretical knowledge and basic skills, the ability to solve the problem of
complex engineering, cultivating students' innovative consciousness. The overall goal of
"graduation design” is to enable students to consolidate and deepen the basic and professional
knowledge they have learned, and to improve their ability to independently analyze and solve
complex engineering problems by comprehensively using those knowledge. In view of the
problems to be solved, the institute extensively collects relevant information at home and abroad
to understand the level and status of development at home and abroad. Cultivate the ability to
conduct in-depth and detailed investigation and research, combine theory with practice,
comprehensively analyze and solve problems from the perspective of economy and technology,
and expound their own viewpoints.

Recommended Textbooks/References:

Choose according to the thesis title of the graduation design
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0011109 Training in Practice of Measuring & Control Technology

and Instrumentations

Course Number: 0011109

Course Title: Training in Practice of Measuring & Control Technology and Instrumentations
Course Type: Compulsory course in practice

Credit: 2 Total Credit Hours: 60

Students: Undergraduate students majoring in Measuring & Control Technology and

Instrumentations subject

Prerequisites: Measurement and Control Circuit, Principles of Automatic Control, Analog Circuit,

Microcomputer Principles and Interface Technology

Evaluation Method: Course participation, Regular grades+Closing defense

Course Description:

This course is a compulsory practical course in the field of measurement and control technology
and instruments. It aims to guide and enhance students' practicality and innovation in instrument
integration development and instrument performance testing, following courses such as
"Measurement and Control Circuit", "Automatic Control Principles", "Analog Circuit", and
"Microcomputer Principles and Interface Technology". This course focuses on the integrated
development and performance testing of typical non-destructive testing instruments, and conducts
a series of comprehensive training to cultivate students' practical and research abilities. The
system training mainly includes the following contents: functional module circuit debugging,
software and hardware joint debugging testing, instrument integration and performance testing,
experimental research, and writing of comprehensive training summary reports. During the
teaching process, non-destructive testing instrument prototypes such as ultrasound, ultrasonic
guided waves, eddy current, and magnetic flux leakage are used as carriers to provide functional
circuit modules, basic software, etc. required for instrument integration and development. Students
are divided into groups to independently select a type of instrument for integration and
development, and experimental research is conducted using self-developed instruments.
Recommended Textbooks/References:

[1] Zhang Hao. "Comprehensive Practical Training Course for Measurement and Control
Technology and Instrumentation Major". Zhejiang University Press, January 2012. (Textbook)

[2] Hu Renxi. "LabVIEW 2013 Chinese Version Virtual Instrument from Novice to Expert",
Machinery Industry Press. April 2014.

[3] Robert. B. Northrop. "Introduction to Instrumentation and Measurements". CRC Press. 2014



0007256 TAEZY]

BRAERG: 0007256
WELAMR: TIE%
FELLAHR: Professional Practice
PRAERAY: SCEIATMEIR
2 4 BER: 120
EEX R WHEER 5 LA R A
SRR R, TR bR, RSN
R 93] BB TS M st
TR A

CEAESE 2T ) PR NI HOR S AR T AR A TF B IR S BT B UREE . A URFE )
P55 BT LE A AR RN TV AE AR AT S 2], P22 () T bR 5 A 7 SE AR A, )
Ao 5E . A H B NFHAHC TR TRIRE I 5 8, BAR TR ERT . TF%
PRV TE B SR s, FEReiE sy TREDOE AT, JBAT . FFam A R a8 ek
BRI R S5 () TAE i e T AR OC B 2 TR i) i, 350 2% J8 RIS S A EE L A ml kF
SRR RIS, BREI R INE R R SR ) TSR E S 25 k7. AR
E S5 S ) BA A =208 L BHT R BRGIHT S 7 01 TAF, BRARH 249E I R
G S A TP S ) TR R S 22 B TR T 1 o ANURAR ()M fU 222 a5 o) Be B R I E T
il 4% 2R G0 5 A0 52 2% TR ) ) TR SE BN AR L Ak 2 T RSl Ak R s ), SRR AR
PR . TARHRN TR & SLARE,  JBAT DT
HEREBEMRFESES:
[1] WS|4, WMkt S59eEk. bt Tl iR, 2017 4
[2] [3£] HE&AG « #TEE (Jacob Fraden) 3, K, FEEN ¥, MAMLESFM. 7

BN, Abnt: AU AL, 2019 4R



0007256 Professional Practice

Course Number: 0007256

Course Title: Professional Practice

Course Type: Compulsory course in practice
Credit:4 Total Credit Hours: 120

Students: Undergraduate students majoring in measurement-control technology and instrument

Prerequisites: College physics, Engineering optics, Measurement and control circuit, Sensing and
testing technology

Evaluation Method: Intern log + Report grades for the Professional Practice

Course Description:

Professional Practice is one of the compulsory courses in practice for undergraduate students
Major in measurement-control technology and instrument in Materials and manufacturing division.
The main target of this course is to integrate the professional knowledge with the production
practice by allowing students to go deep into the professional enterprises for internship, make
them have the ability and quality of engineers engaged in professional related work, understand
the nature of engineers' profession, the meaning and influence of engineering professional ethics,
and can abide by the engineering professional ethics and norms, perform responsibilities, train
them to consciously consider the impact of engineering activities on the sustainable development
of the environment and society, and to understand and master the engineering management
principles and economic decision-making methods involved in measurement and control systems
and instruments when solving complex engineering problems related to his specialty in subsequent
graduation design and work after graduation. The teaching contents are mainly covered by the
following aspects: participate in the production and operation, scientific research and development,
technological innovation and other aspects of the internship unit, understand and master the
engineering management principles and economic decision-making methods involved in
measurement and control systems and instruments. The difficulties of teaching contents are
described as followings: whether students can understand and evaluate the impact of engineering
practice on environmental and social sustainable development of complex engineering problems
in measurement and control systems and instruments, understand the professional nature of
engineers, the meaning and influence of engineering professional ethics, and fulfill their
responsibilities..

Recommended Textbooks/References:

1.Hao Xiaojian, Measurement and Control Circuit Design and Practice, Beijing: Electronic
Industry Press, 2017

2.Jacob Fraden, Design, Principle and Application of Modern Sensor Manual, Beijing: Machinery
Industry Press, 2019
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0007260 Cognition Practice

Course Number: 0007260

Course Title: Cognition Practice

Course Type: Compulsory course in practice
Credit: 1 Total Credit Hours: 30

Students: Undergraduate students majoring in measurement-control technology and instrument
Prerequisites: Advanced mathematics, College physics, Analog and digital circuits

Evaluation Method: Report grades for the Cognition Practice

Writer: Liu Xiucheng

Course Description:

Cognition Practice is one of the compulsory courses in practice for undergraduate students Major
in measurement-control technology and instrument in Materials and manufacturing division. The
main target of this course is to let students enter the first-line or professional laboratory of an
enterprise, to go deep into the production, sales and application enterprises of relevant industries,
and to understand the production process or working principle of relevant products, manufacturing
technology and its usage or its role in production, understand each link of the sustainable
development of environment, social impact, a preliminary assessment of professional engineering
practice and measurement and control system and instrument complex solutions to problems of
social, health, safety, legal and cultural influence of ability, and understand the responsibilities.
The teaching contents are mainly covered by the following aspects: understand the production
process of measurement and control system and instrument, the service industry of the instrument
produced by the enterprise and its role in the industry, and to understand the impact of each link
on the sustainable development of the environment and society. The difficulties of teaching
contents are described as followings: assess the social, health, safety, legal, and cultural impact of
professional engineering practices and complex problem solutions for measurement and control
systems and instruments.

Recommended Textbooks/References:

1. Wang Boxiong. "Introduction to Measurement and Control Technology and Instrumentation".
Tsinghua University Press, January 2016.

2.Jacob Fraden, Design, Principle and Application of Modern Sensor Manual, Beijing: Machinery
Industry Press, 2019
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0010073 Circuit Analysis Foundation-2

Course Number: 0010073

Course Title: Circuit Analysis Foundation-2

Course Type: Basic compulsory course

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in Automation, Measurement& Control Technology
and Instrument

Prerequisites: Circuit Analysis Foundation-1, advanced mathematics, college physics, linear
algebra

Evaluation Method: Course participation + written exams

Writer: Song Jianguo

Course Description:

Circuit Analysis Foundation-2 is a compulsory course of subject basis for Undergraduate majoring
in Automation, Measurement& Control Technology and Instrument. The main target of this course
is to make students grasp calculation of sinusoidal alternating current (AC) circuit and three-phase
symmetrical circuit, series and parallel resonance of AC circuit, general analysis method of
non-sinusoidal AC circuit, calculation method of symmetrical three-phase circuit and two port
circuit. The teaching contents are mainly covered by the following aspects: concept and
calculation of phasor and AC power in sinusoidal periodic AC circuit, concept of resonance
frequency in AC circuit, Fourier series and time-domain superposition in non-sinusoidal AC
circuit analysis, concept and calculation of mutual inductance coefficient and transfer impedance
in mutual inductance circuit, solution of three-phase symmetrical power supply and star-delta
connection in three-phase relative symmetric circuit, calculation of Z parameter, Y parameter and
T parameter in two-port circuit. The difficulties of teaching contents are described as followings:
calculation and analysis of impedance and phasor diagram in sinusoidal periodic AC circuit,
concepts of quality factor, series resonance and parallel resonance in AC circuit, calculation of
average power in non-sinusoidal AC circuit analysis, calculation of mutual inductance voltage in
mutual inductance circuit, calculation of power in three-phase symmetrical circuit.
Recommended Textbooks/References:

1.Guanyuan Qiu, Xianjue Luo, Electric Circuit (5th Edition), Higher Education Press, 2006

2.Hanxun Li, Concise Circuit Analysis Foundation, Higher Education Press, 2002
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0010734 Analog Electronic Technology

Course Number: 0010734

Course Title: Analog Electronic Technology

Course Type: Basic compulsory course

Credit: 3.5 Total Credit Hours: 56

Students: Undergraduate students majoring in Automation, Measurement& Control Technology
and Instrument

Prerequisites: Advanced mathematics. General Physics. Circuit analysis element

Evaluation Method: Course participation + written exams

Writer: Lei Fei

Course Description:

Analog electronic technology is a compulsory course of subject basis for Undergraduate majoring
in Automation, Measurement& Control Technology and Instrument. Analog electronic technology
is a basic technical course for beginners. Analog circuit is an essential basic unit of a variety of
electronic products and electronic equipment. It is the key circuit that physical quantities must
pass before they are converted into digital signals. This course lays the foundation for cultivating
circuit analysis and design skills of automation professionals, and paves the way for improving
their engineering application and innovation ability. Main contents of the course: principles of
common semiconductor devices, basic amplifying circuit, FET and amplifying circuit, power
amplifying circuit, analog integrated circuit foundation, feedback amplifying circuit, signal
generating circuit, DC regulated power supply, etc. The key point is the principle analysis and
calculation of all kinds of amplifier circuits, and the difficulty is the negative feedback amplifier,
integrated operational amplifier, etc. In order to master this course, we should be familiar with the
analysis and calculation of three basic amplifiers of transistors on the basis of understanding the
working principles of various devices, and then master other amplifiers or analog electronic
circuits.

Recommended Textbooks/References:

1. Sun Jingqi, Lei fei, Yan Huilan, Analog Electronic Technolog, Higher Education Press, 7-2016
2.Hua Chengying, Analog Electronic Technolog (Fifth Edition) , Higher Education Press, 7-2015
3. Willy M.C.Sansen Written, Chen Yingmei Translated, The essence of analog integrated circuit
design (Electronic information frontier technology series) , Beijing: Tsinghua University Press,
12-2020

4. Kang Huaguang, Electronic Technology (Part of Analog) , Higher Education Press, 2006

5. Robert L. Boylestad, Louis Nashelsky, Electronic Devices and Circuit Theory(Ninth Edition),
Electronic Industry Press, 2010
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0011122 Digital Electronic Technology

Course Number: 0011122

Course Title: Digital Electronic Technology

Course Type: Basic compulsory course

Credit: 2 Total Credit Hours: 32

Students: Undergraduate students majoring in Automation, Measurement& Control Technology
and Instrument

Prerequisites: College physics, Circuit Analysis Foundation -1, Circuit Analysis Foundation-2
Evaluation Method: Course participation + Final exam

Writer: Jiang Jie

Course Description:

Digital Electronics Technology is a compulsory course of subject basis for Undergraduate
majoring in Automation, Measurement& Control Technology and Instrument. Digital Electronics
Technology is one of the subject-based compulsory courses and also an introductory technical
one .The tasks of the course are to explain the basic concepts, theories and methods in the field of
digital electronic technology, to cultivate students' capabilities of analysis, design, synthesis and
innovation in this field. After learning the course, students could understand the basic principles
and applications of programmable logic devices, grasp the basic ideas and methods for designing
hardware by using hardware description language, which would lay good foundation for the
subsequent professional courses. The teaching content would focus on the analysis and design
methods of combinational logic circuits and sequential logic circuits, and the functions and
applications of those typical digital integrated circuits. The challenges of the content would be the
external characteristics of logic gate circuits and the interfaces between different series of gate
circuits, etc.

Recommended Textbooks/References:

1.JIANG Jie, MA Zhicheng. Digital Electronic Technique Fundamentals. Beijing University of
Technology Press, Oct-2009.

2.JIANG Jie. Learning Guild to Digital Electronic Technique Fundamentals (the 2" edition).
Beijing University of Technology Press, Oct-2018.

3.YAN Shi. Digital Electronic Technique Fundamentals (the 5% edition). Higher Education Press,
May-2006.

4. Michael Hassen. Fundamentals of Digital Logic Design with VHDL. Innovate LLC, Jan-2013.
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0010686 Microcomputer Principle and Interface Technology

Course Number: 0010686
Course Title: Microcomputer Principle and Interface Technology
Course Type: Basic compulsory course
Credit: 3.5 Total Credit Hours: 56
Students: Undergraduate students majoring in measurement-control technology and instrument
Prerequisites: Digital Electronics, Analog Electronics
Evaluation Method: Course participation + written exams
Writer: Zuo Guoyu
Course Description:
This course is a basic course for the professional electric undergraduates, and it is also an
introductory course for the undergraduates to learn and master the knowledge of computer
hardware as well as assembler language design. It can make the students master the related
knowledge of computer by means of teaching the internal structure of computer and its working
principle. The related knowledge includes the following: the basic principle and components of
computer, the structure and working principle of the microprocessor, the instruction set, the
assembler language design, the memory and its interface circuit design, the concept of computer
interface, data transmission, as well as some simple intelligent interface circuit design and
software programming.
Recommended Textbooks/References:

1. Yu Chunxuan, Zuo Guoyu, 80x86 / Pentium microcomputer principle and Interface

Technology (3rd Edition), Machinery industry press, 2015
2. Zuo Guoyu, Yu Chunxuan, et al., 80x86 microcomputer principle and interface
technology - exercise solution and experimental guidance (2nd Edition), Machinery

industry press, 2018

Wang Xiaoping, Microcomputer principle and interface technology, Zhejiang University Press,
2019



0000131 HzhisHHEE

RIESS: 0000131
WIEAAR: H b R
P4 HFR: Principles of Automatic Control
BWRIEERA: R R
By 40 HER: 64
HEEXR: WHEEAR S AFRHE
FABRIE: FAREL, WK1, W EAL-2, BB TER
R PSS IR
B/EAN: T
BRAEM T (250-300 F)

H i) J5 B N I BOR 5 A T AR T B ) E BRI B TR AN URFE AT 552
TR PR B 24 ) S R RS AR AR R R A, A AR AR S ) ) B A ST A,
B AR [ sz RG 0 — o7k AR b, RERE AT I e B — AR RS IR IE T
BETMAE A B RIS T b B A BRVE 5 07 TR AR R S BRI (AT, 9 Ja SRR 24T T
RAFHEEA . BOFNAE S BRIt ARSI ARG 56 REMEBCEEA, 5
RGN S5, S TE, RGPt MAEM TR, AR R4 DL B A
FIRG M. BOFNAEMER: BB SO H AT, — RN R R GuA% 35 R U KA
PR M Bt 8 RGN T SO I B SRR NG R RGE A R
RIES B R
HEHEBMREESES:
[1] $h5e, CHZFEHIEE) =0, S5E0E Bk, 20114 6 H
[2] ¥HFERL, CEBEHIER) S-thi,  Fledihat, 201941 H



0000131 Principles of Automatic Control

Course Number: 0000131

Course Title: Principles of Automatic Control

Course Type: Basic compulsory course

Credit: 4.0 Total Credit Hours: 64

Students: Undergraduate students majoring in measurement-control technology and instrument
Prerequisites: Complex Functions, Circuit Theory Foundation-1, Circuit Theory Foundation-2,
Electronics Technique

Evaluation Method: Course participation + written exams

Writer: Yu Jianjun

Course Description:

Principles of Automatic Control is a basic compulsory course for undergraduate students
majoring in measurement-control technology and instrument. This course aims to make students
understand and master the basic idea of feedback control and the general analysis method of
automatic control systems by telling the theoretical knowledge of automatic control principles and
the solution of problems. On this basis, students can complete the calibration design of general
control systems and then enable students to master the theory and methods of automatic control
principles to solve practical problems, and lay a good foundation for subsequent courses. Teaching
content focus: automatic control, the basic concept of closed-loop control, the mathematical model
of control system, time domain, complex domain, frequency domain analysis of control system,
the design of system controller and calibration link, nonlinear system and discrete control system
analysis. Difficulties of teaching content: mastering the idea and method of feedback control;
finding the transfer function of general physical object system; understanding the analysis method
and concepts of the higher-order linear constant system; correspondence of time domain, complex
domain, and frequency domain; inherent characteristics of system and characteristics of 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



0010115 FEHIB ARG

RIESS: 0010115
WREAR: BRISARS
P4 FR: Intelligent Robot Systems
BAEMER. LR
93 3.0 RS 48
EFX S WA ST AR E
SBRE. A% (. R 1, BaEh R, &90s 5Pt Ealisml R
4
EBTER: P ST 30%HHRFE K 70%
B’EA: /%
R

(ERENLER N RGE) R NIIEFAR STV AR TR LB B8R, AR 24
HLEs NSRBI PRI A FE UL R AN A BT FR K. Bt — 1 R Bl tHENgIE . (L&
PR NLERENZ ARG SRR S RIER A, ZOR A B AR E AR LA A\ LAk
JRE, FERNLGE NRBCAEET % EIEAL b, BE RIS N R GEIAT LR A s B 4%
i, B IR E SR A s T T b R DR SE B AR I R BE 0, ML &8 A TR S0 T
VRS ILAL . e WA S S IR LA e, HLas NIgsh 2 Ml 710 il
PLEs NIz sl B RENLAS N RGEEA M MA KT o 202 N A A ML NIz sl 5]
1% OB RIRIAPLE: Nisshiz] . Seit A Al A (e ik 54 . Hlas N IRigsh 2 /idiie
B U
R kS H A
[17 SEoRoe. HLas B Redal i TiRIF. 5% R A &, 2012
[2] £2EX%, Wb, ML NS CGE=R/0 . iEHRRFA G, 2015
[3] Craig JJ. LS N5 (FhsghiD . dbat: MU H AR AL, 2005
[4] Nika S.-B. Hlas NF3ie-20r. RGN b5t B Tl e, 2004
[5] Spong Mark W, Vidyasagar M. Robot Dynamics and Control. John Wiley & Sons, 2008



0010115 Intelligent Robot Systems

Course Number: 0010115

Course Title: Intelligent Robot Systems

Course Type: Professional elective course

Credit: 3.0 Total Credit Hours: 48

Students: Undergraduate students majoring in measurement-control technology and instrument
Prerequisites: Linear Algebra. College Physics . Automatic Control Theory . Computer
Programming. Motion Control System

Evaluation Method: Usual performance (30%) + Final exam (70%)

Writer: Yu Pan

Course Description:

(Intelligent Robot Systems)is one of the professional elective courses for undergraduate students
majoring in Measurement-control technology and instrument, to comply with the current rapid
development of robotics technology and the urgent need for talents. It is a multi-disciplinary
technology course involving Automation, Computer programming, Sensor technology, Artificial
Intelligence, etc. The main target of this course is to clarify intelligent robot systems, enable
students having a complete understanding of robots and their control systems, and help to build a
foundation of Measurement& Control Technology and Instrument. The capacity to solve practical
problems is also cultivated. The teaching contents are mainly covered by the following aspects:
spatial description and transformation, robotic kinematics and dynamics, trajectory planning,
robotic motion control, basic structure and composition of intelligent robot systems. The
difficulties of teaching contents are described as followings: robotic kinematics and dynamics,
trajectory planning, and robotic motion control. The experimental contents include spatial
description and transformation, robotic kinematics/inverse kinematics experiment, and robotic
path planning.

Recommended Textbooks/References:

1. Shi Zongying. Electronic Courseware for Robot Intelligent Control. Department of Automation,
Tsinghua University, 2012

2. Cai Zixing, Xie Bin. Robotics (Third Edition). Tsinghua University Press, 2015

3. Craig J.J. Introduction to Robotics (Chinese Edition). Beijing: Mechanical Industry Press, 2005
4. Nika S-B. Introduction to Robotics-Analysis, System and Application. Beijing: Electronic
Industry Press, 2004

5. Spong Mark W, Vidyasagar M. Robot Dynamics and Control. John Wiley & Sons, 2008
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0010108 Pattern Recognition and Machine Learning

Course Number: 0010108

Course Title: Pattern Recognition and Machine Learning

Course Type: Professional elective course

Credit: 3.5 Total Credit Hours: 56

Students: Undergraduate students majoring in measurement-control technology and instrument
Prerequisites: Advanced mathematics, Linear algebra, Probability and statistics, Advanced
Language Programming

Evaluation Method: Course participation + written exams

Writer: Shi Yunhui, Li Jinghua

Course Description:

Pattern Recognition and Machine Learning is one of the professional elective courses for
undergraduate students Major in Measurement-control technology and instrument. The main target
of this course is to clarify basic concept, basic foundation and basic method of Pattern Recognition
and Machine Learning for engineering application, especially the main idea and application of
commonly used methods including regression, classification, clustering and feature representation,
which is 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, support vector machine, Bayes classifier, K-means clustering, neural network,
principal component analysis and 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, 3- 2017.
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0010695 Advanced Control Theory

Course Number: 0010695

Course Title: Advanced Control Theory

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Automation and Measurement& Control
Technology and Instrument

Prerequisites: Automatic Control Theory, Modern Control Theory

Evaluation Method: Course participation + written examination

Writer: Yu Jianjun

Course Description:

Advanced Control Theory is one of the elective courses offered for undergraduate students Major
in both Automation and Measurement& Control Technology and Instrument. The main target of
this course is to consolidate, deepen and expand the students' theoretical knowledge and skills of
automatic control system, to cultivate and train the students' ability of analyzing and designing
feedback control system, so that the students can comprehensively understand and master the
successful or promising control methods for current engineering application, and lay a good
theoretical foundation and skills for their further professional development. The main teaching
contents include: the mathematical model of control system, control system performance analysis,
output feedback control system design and correction, state feedback system design, nonlinear
control system analysis and design, digital control system analysis and design. The difficulties of
teaching contents include: to master the thoughts of the advanced control theory; to construct the
mathematical model of any general physical object system; to apply the advanced control theories
and methods for analyzing and designing any control system.

Recommended Textbooks/References:

1.Sun Liang, Principles of Automatic Control (Third Edition), Higher Education Press, 2011.06
2.Dorf (United States), Bishop (United States), Modern Control System (Twelfth Edition)
(Chinese Edition), Electronic Industry Press, July 2012

3.Hu Shousong, Principles of Automatic Control (Seventh Edition). Science Press, February 2019
4.Yu Jianjun, Control theory study guidance and detailed exercises, Beijing University of

Technology Press, June 2007
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0008702 Introduction of Python

Course Number: 0008702

Course Title: Introduction of Python

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Measurement& Control Technology and
Instrument

Prerequisites: C programming and advanced mathematics

Evaluation Method: Course participation + experiments + closed examination

Writer: Pang Junbiao

Course Description:

Python programming foundation is a "simple", "efficient" and "open source" language, which
plays an important role in the programming language of information science. Python is a
combination of interpretive, compiler, interactive and object-oriented language. Python is
designed to be very readable. This course systematically describes the basic theory, basic
technology and basic methods of Python. The content includes: basic syntax, variable type, loop
condition, list, tuple, object-oriented technology, etc. This course is one of the optional courses for
undergraduates majoring in measurement-control technology and instrument. It is not only one of
the starting points for higher education, but also the basis for learning other special courses of
artificial intelligence. The difficulties of teaching content are: the understanding of algorithm
thought, object-oriented modeling.

Recommended Textbooks/References:
1. Python programming from introduction to practice, 2nd Edition, written by Eric Matthes,

translated by Yuan Guozhong, people's Posts and Telecommunications Press, 2020

2. Python 3, written by Zede a Xiao, translated by Wang Weiwei, people's Posts and
Telecommunications Press, 2018
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0010674 Principle of Communications

Course Number: 0010674

Course Title: Principle of Communications

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in measurement-control technology and instrument
Prerequisites: Linear Algebra, Calculus

Evaluation Method: Course participation + written exams

Writer: Fu Anqi

Course Description:

Principle of Communications is one of the professional electives courses for undergraduate
students Major in measurement-control technology and instrument. The main target of this course
is to clarify the basic principles of communications. With this course, students are supposed to
have a basic idea of the problems and contents about the physical layer of communications and
thus has a frame of point-to-point communications. As a result, the students can have basic ideas
about communications when facing complex and cross-discipline control engineer problems. This
course focus on modulation and demodulation. The teaching contents are mainly covered by the
following aspects: channels, analog modulation systems, digital baseband transmission, digital
band transmission, digital transmission of analog signals, best reception of digital signals,
synchronization principle, communication network, and applications of communications in
networked control systems. After this course, the students can specify different communication
technologies, and their applications. With the help of related toolboxes, students can analyze the
communications in a control system and estimate its performances.

Recommended Textbooks/References:

1.Changxin Fan, Principle of Communications, National Defense Industry Press, 2009

2.Jiongpan Zhou, Principle of Communications, Beijing University of Posts and
Telecommunications Press, 2008

3.Leon W. Couch. Digital and Analog Communication Systems. Pearson, 2013
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0010653 Principles and applications of database systems

Course Number: 0010653

Course Title: Principles and applications of database systems

Course Type: Professional elective course

Credit: 2.0 Total Credit Hours: 32

Students: Undergraduate students majoring in Measurement& Control Technology and
Instrument

Prerequisites: High level language programming

Evaluation Method: Course participation + written exams

Writer: Huang Jiajin

Course Description:

Principles and applications of database systems is one of the professional elective courses for
undergraduate students major in Measurement& Control Technology and Instrument. The main
target of this course is to clarify the basic principles of database system, the basic methods and
technologies involved in database management system, and how to apply database at a high level.
This course is focus on Principles and applications of database systems. The teaching contents are
mainly covered by the following aspects: The data models, SQL Language, the security and
integrity constrains of database, concurrency control and recovery in database. The difficulties of
teaching contents are described as followings: The data model, the SQL language, key principles
of database management systems, and database design procedure.

Recommended Textbooks/References:

1.Shan Wang, Shixuan Sa. Introduction to Database System (5th Edition) , High Education Press,
2014-9

2 Nengbin Wang, Textbook of Database System (2" Edition), Electronic Industry Press, 2008-5
3.Guan Yuan, Xin Ge, Xiaofeng Lei, Hong Xie. Principles and applications of database systems

(MySQL), Tsinghua University Press, 2019-2.
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0011121 Fundamentals of Artificial Intelligence

Course Number: 0011121
Course Title: Fundamentals of Artificial Intelligence
Course Type: Independent course

Credit: 2.0 Total Credit Hours: 32
Students: Undergraduate students major in Measurement& Control Technology and Instrument

Prerequisites: High level language programming
Evaluation Method: Course participation + reports
Writer: Wang Xi

Course Description:

This course introduces the basic principles and methods of artificial intelligence, which
focuses on the basic content of the artificial intelligence, including intelligence Agent,
problem-solving Agent, local search, adversarial search problems, knowledge & reasoning &
planning, learning. The course emphasizing enlightenment and discussion, understanding the basic
theories, methods and technologies of artificial intelligence, and laying the foundation for artificial
intelligence in the future for further study and development of intelligent instrument systems and

related work.

Recommended Textbooks/References:
1. Stuart J. Russell, Peter Norvig, Artificial Intelligence: A modern approach (3rd Edition).

Tsinghua University Press, 2017
2. GAO Ji. Fundamentals of Artificial Intelligence. Higher Education Press, 2004

3. Stephen Lucci, Danny Kopec, Artificial Intelligence (2nd Edition). Posts & Telecom Press,
2018



