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一、课程的性质和目的

Modern Control Theory focuses on the conventional approaches of state-space of linear system and it is compulsory for students majoring in Automation.
The primary aim of this course is to train the undergraduates from college of automation and some other related disciplines with modern control tools. After ending of this course, the undergraduates of automation field and other related disciplines should be able to have a better understanding of the basic techniques of analysis and synthesis of linear multivariable control systems and satisfy some basic requirements such as methods of modeling using state space, controllability and observability of linear multivariable control systems and design of state observer, optimal control of such systems.
二、课程教学内容及基本要求
This course deals with state-space representations and solutions, matrix polynomial fractions, minimal realizations, Lyapunov stability, controllability and observability, feedback, pole placement, observers, etc.
This course consists of the following two components:
(1) State-space expression of control system (3h)
Basic requirement：

Grasping the main description of linear control system, especially state-space expression, and the transformation between state-space description and the transfer function.
(2) Controllability and observability of linear control system (4h)
Basic requirement：

Grasping the criteria of controllability and observability
(3) Linear transformation of linear time-invariant system (8h)
Basic requirement：

Grasp the controllable and observable canonical form for single-input single-output system, system structure decomposition, and system realization.
(4) State feedback and observer of linear time-invariant system (10h)
Basic requirement：

Understand the concept of state feedback and output feedback, pole placement for linear time-invariant system, decoupling control system and state observer design.

(5) The Lyapunov stability analysis of linear system (6h)
Basic requirement：

Grasp the basic concepts of system stability, the stability in sense of Lyapunov, the Lyapunov stability theorem and the Lyapunov stability analysis of linear system.
(6) Optimal control of dynamic system (4h)
Basic requirement：

Know the basic concepts of optimal control of dynamic system.
(7) Linear quadratic problem for optimal control  (5h)
Basic requirement：

Grasp the basic optimal control techniques for linear quadratic problem.
（二）课程的重点、难点及解决办法
Course Highlights

The difficulties of this course lie in: the controllable and observable canonical form for single-input single-output system, system structure decomposition, and system realization and the Lyapunov stability analysis of linear system.
Basic Teaching Requirements

Linear Algebra, Theory of Matrices, Differential Equations, Principles of Automatic Control
三、实验实践环节及基本要求

Experiment 1：State feedback and state observer (2h)
Experiment 2：Quadratic optimal control law of linear system (2h)
四、本课程与其它课程的联系与分工
Provided with basic knowledge of linear algebra, Theory of Matrices and Principles of Automatic Control.
五、对学生能力培养的要求
Take the notes and learn the textbook in a good manner.

六、课程学时分配
课程学时分配表
	教学环节

时数

课程内容
	讲课
	上机
	实验
	课外
	小计

	State space description of linear control system
	3
	
	
	
	3

	Contrallability and observability of linear control system
	4
	
	
	
	4

	Linear transformation of linear time-invariant system
	8
	
	
	
	8

	State feedback and observer of linear time-invariant system
	8
	2
	
	
	10

	The Lyapunov stability analysis of linear system
	6
	
	
	
	6

	Optimal control of dynamic system
	4
	
	
	
	4

	Linear quadratic problem for optimal control  
	3
	2
	
	
	5

	Total
	36
	4
	
	
	40


七、建议教材和教学参考书目

1.教材
王杰, 陈陈. Modern Control Theory Lecture (英文版). 中国水利水电出版社, 2011.
2. 参考书
[1] 胡寿松．自动控制原理(第五版）．科学出版社, 2007年.
[2] 刘豹, 唐万生. 现代控制理论（第三版）.机械工业出版社, 2011.
[3] 王宏华. 现代控制理论（第二版）. 电子工业出版社, 2013.
[4] 滕青芳, 董海鹰, 费克玲.  Modern control theory: 双语教学英文版, 2011.
八、课程考核   

The final grade of a student consists of Attendance  (10%) , Assignment (20%) and Exam (70%).

