附件6．机械科学与工程学院国际一流水平 研究生课程简介
(中英文各一份)

	课程名称：现代控制工程
	课程代码：100.544

	课程类型：□一级学科基础课 ■二级学科基础课 □其它：              

	考核方式：  考试                            
	教学方式：讲授

	适用专业：        机械类
	适用层次：■ 硕士  □  博士

	开课学期：     秋季      
	总学时：32
	学分：2

	先修课程要求：《矩阵理论》《机械工程控制基础》

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	曹树平
	副教授
	机械电子工程
	46
	流体传动及控制

	付晓云
	副教授
	机械电子工程
	40
	流体传动及控制

	杜经民
	副教授
	机械电子工程
	38
	流体传动及控制

	罗小辉
	讲师
	机械电子工程
	30
	流体传动及控制

	课程负责教师教育经历及学术成就简介：

1984~1988 华中理工大学 学士

1988~1991 华中理工大学 硕士

1995~2002 华中科技大学 博士

1991年至今一直在华中科技大学任教。先后承担了机械类本科生《液压传动与控制》、《微机原理》、《算法语言》、《机械工程控制基础》等课程的教学。近年来，主要承担本科生《机械工程控制基础》和研究生《现代控制工程原理》的教学任务。
在国内外学术期刊发表论文20多篇。

	课程教学目标：
该课程的目的是使学生熟悉控制系统的状态空间分析方法，掌握线性控制系统的状态可控性、可测性和李亚普诺夫稳定性理论，掌握状态反馈和状态观测器的设计方法，并能对线性控制系统的运动行为进行分析。通过本课程的学习，培养学生利用现代控制理论和计算机技术解决控制系统的分析和综合问题，为工业控制系统开发与设计奠定理论基础。
课程大纲：（章节目录）

第一章  绪论
§1.1  现代控制理论的发展
§1.2  现代控制理论研究的主要分支
§1.3  本课程的主要内容和特点
第二章 控制系统的状态变量法建模
§2.1 线性系统的状态空间模型
§2.2  状态变量法建模
第三章 控制系统的运动分析
§3.1 线性连续系统状态方程求解
§3.2  状态转移矩阵的性质及计算方法
§3.3  线性离散系统状态方程求解
§3.4  线性定常连续系统状态方程的离散化求解
第四章  控制系统的李雅普诺夫稳定性分析
§4.1  李雅普诺夫稳定性概念
§4.2  李雅普诺夫稳定性理论
§4.3  李雅普诺夫稳定性分析法在线性系统中的应用
第五章 控制系统的能控性和能观性分析
§5.1  线性系统的能控性及其判别
§5.2  线性系统能观性及其判别
§5.3  能控性和能观性判别的特例
§5.4  能控性和能观性对偶原理
§5.5  线性系统结构分解

§5.6  能控性、能观性和传递函数的关系

§5.7  能控标准型和能观标准型

第六章 控制系统状态空间综合
§6.1 反馈控制系统的基本结构与特点
§6.2 反馈控制与极点配置
§6.3 状态观测器及其设计
§6.4 状态反馈和状态观测器的应用
 

	教材： 
易孟林、陈彬 编.《现代控制工程原理》，华中科技大学出版社，第一版，2008年

	主要参考书：
1. 李友善.自动控制原理（下册）.北京：国防工业出版社
2. 谢绪恺.现代控制理论基础.辽宁：辽宁人民出版社
3．俞立.现代控制理论.北京：清华大学出版社

	本课程达到国际一流水平研究生课程水平的标志：
1、 师资方面：

由3~4位具有副高级以上职称的教师组成的教学团队
2、 教学内容方面：

内容包括：控制系统的状态空间描述方法；线性系统的运动分析及可控性、可观测性理论；控制系统的李亚普诺夫稳定性分析方法；状态反馈和状态观测器的设计等。
3、 教学方式方面：

课堂讲授和讨论相结合
4、 教材方面：

      自编一本面向机械类硕士和博士研究生的<现代控制工程原理>教材
5、 其它：


	Name：The Principle of Modern Control Engineering
	Code：100.544

	Classification:   □Basic Course of First-Class Discipline 

□Basic Course of Second-Class Discipline

              □Others：              

	Evaluation Mode：  Paper Test                            
	Teaching method：Oral Lecture                           

	For Major In：Mechanical Engineering
	For Students of：
□  Postgraduate

  □  Doctorial

	Semester：    2nd
	Total Period：32
	Credits：2

	Precedential Curriculum Requirements：《Principle of Matrix》  《Basic Mechanical Engineering Control》

	Teachers in Curriculum Group
	Professional title
	Major
	Age
	Academic Orientation

	CAO ShuPing
	Associate Professor
	Mechanical and electronic engineering
	46
	Fluid Power Transmission and Control Technology

	FU XiaoYun
	Associate Professor
	Mechanical and electronic engineering
	40
	Fluid Power Transmission and Control Technology

	DU JingMing
	Associate Professor
	Mechanical and electronic engineering
	38
	Fluid Power Transmission and Control Technology

	LUO XiaoHui
	Lecturer
	Mechanical and electronic engineering
	30
	Fluid Power Transmission and Control Technology

	A Brief Introduction of Study Experience and Academic accomplishments of teacher in charge for the curriculum:  CAO ShuPing

1984~1988 Huazhong University of Technology                   Bachelor

1988~1991 Huazhong University of Technology                    Master

1995~2002 Huazhong University of Science & Technology           PhD

He teaches undergraduates who major in Mechanical Engineering at the Huazhong University of Science and Technology since 1991. Curriculums that he taught include “Hydraulic Power Transmission and Control”, “Microcomputer Principle”, “Language of Algorithm”. In recent years, he is mainly responsible for a curriculum of undergraduates: “The Basis of Mechanical Control Engineering” and a curriculum of graduate students: “modern control engineering principles of teaching tasks”.
  He has published over 20 articles in academic journals.

	Teaching goals：

The aim of the curriculum is to make students familiar with the control system by the method of state space analysis，to make them master theories of state controllability, observability and Lyapunov stability in linear control systems, to make them master the methods of designing state feedback and state observer and master the analysis of the motion. Teach students, through the studying of this course, to use the modern control theory and computer technology to solve control system problems of analysis and synthesis, to lay the theoretical foundation for industrial control systematic development and design.
Curriculum Outline: (contents of chapters)

First Chapter : Introduction

1.1  The development of the modern control theory

1.2  The main branch of the modern control theory

1.3  The main character of this course

Second Chapter : Modeling of the control system based on the method of variable state

2.1  Linear system’s state space model

2.2  Modeling based on the method of variable state

Third Chapter :the motion analysis of control system

3.1  State equation of  linear continuous system state equation

3.2  State transition matrix ’s  properties and its calculation method

3.3  State equation of  linear discrete system 

3.4  State equation discretization of linear time-invariant continuous system

Fourth Chapter :Control system’s Li Yapu Lyapunov stability analysis

4.1  Concept of Li Yapu Lyapunov stability

4.2  Theory of Li Yapu Lyapunov stability

4.3  Li Yapu Lyapunov stability analysis method in linear system

Fifth  Chapter :Control system controllability and observability analysis

5.1  Linear system controllability and discrimination

5.2  Linear system observability and its identification

5.3  The examples of Controllability and observability criterion

5.4  Controllability and observability duality principle

5.5  The structure decomposition of linear systems

5.6  Controllability, observability and the relationship of the transfer function

5.7  Controllability and observability of standard type

Sixth Chapter  state space comprehensive of control system 

 6.1  feedback control system of basic structure and characteristics 

 6.2  feedback control and poles assignment

 6.3  state observer and its design 

 6.4  applications of state feedback and state observer

	Textbook: “principle of modern control engineering” by YI MengLin CHEN Bin. Huazhong university of science and technology press first edition in 2008

	Main reference books: 

1. LI YouShan. Principle of automatic control. Beijing: defense industry press

2. XIE XuKai. Basic theory of modern control. Liaoning: Liaoning people's press 

3. YU Li. Modern control theory. Beijing: Qinghua university press

	This course achieved the international first-class level of graduate curriculum:

1. the teachers:

A curriculum group that includes 3 ~ 4 teachers with associate titles or higher.

2. teaching contents: 

Content includes: descriptive methods of state space in control system, the motion analysis and control, observability theory of linear system, the analysis method of lyapunov stability in control system, design of state feedback and state observer, etc. 

3. teaching method: 

Combine lectures with discussion

4. textbook:

   A mechanical textbook for postgraduate and doctorial students “modern control engineering principle” 

5. others:


