附件5． 机械科学与工程学院全英 研究生课程简介(中英文各一份)
	课程名称：机器人操作系统
	课程代码：100.562

	课程类型：□ 博士专修课程    ■ 硕士专修课程

	考核方式：考查
	教学方式：全英文讲授

	适用专业：机械电子工程、机械制造及其自动化
	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：线性代数、矩阵论、力学、控制论、机械原理、机器人学

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	熊蔡华
	教授
	机械电子工程
	47
	机器人学

	杨文玉
	教授
	机械电子工程
	48
	机器人学

	课程负责教师留学经历及学术专长简介：
Prof. Caihua Xiong:

1999.3-1999.10 Dept of Manufacturing Engineering and Engineering Management, the City University of Hong Kong, Senior Research Assistant

2000.4-2000.10 Dept of Manufacturing Engineering and Engineering Management, the City University of Hong Kong, Crouch Foundation Visitor

2001.1-2002.8 Dept of Mechanical Engineering, Worcester Polytechnic Institute (USA), Research Scientist

2002.8-2003.8 Department of Mechanical and Automation Engineering, Chinese University of Hong Kong, Post-Doctoral Fellow

Prof. Caihua Xiong’s research interests include robotics, underactuated robotic prostheses, rehabilitation robotics, and biomechatronics.
Prof. Yang Wenyu:
1996.9-1997.7 Dept of Manufacturing Engineering and Engineering Management, the City University of Hong Kong, Research Assistant

2005.8-2005.11 Dept of Mechanical Engineering, University of Calgary, Canada. Senior Research Associate

Prof. Yang’s research interests include advanced robot technology and intelligent manufacturing equipment.

	课程教学目标：

本课程主要介绍机器人操作的数学建模方法。教学目标是使研究生通过本课程的学习，掌握机器人操作系统设计与规划所需的基础理论。
课程大纲：（章节目录）
第一章  机器人抓取与夹持系统
§1.1  概论
§1.2  机器人操作与机器人多指手
§1.3  抓取与夹持的异同
第二章 形封闭抓取/夹持的定性分析与定量评价
§2.1 概论
§2.2 定性分析
§2.3 定量评价
第三章 力封闭抓取/夹持的稳定性指标与接触点布局规划
§3.1 概论
§3.2 有摩擦接触的描述方法
§3.3 力封闭抓持条件
§3.4 抓持稳定性指标
第四章 夹持系统的定位误差分析与布局规划
§4.1 误差映射模型
§4.2 定位元与夹紧元的布局特征
§4.3 夹持的评价指标
§4.4 夹持的布局规划
第五章 机器人操作的运动学基础（8学时）
§5.1 基本术语与定义
§5.2 平面运动学
§5.3空间运动学
§5.4 运动学约束与机构
第六章 机器人操作的运动学表达（8学时）
§6.1 空间旋转的表达
§6.2 空间位移的表达
§6.3表达约束
§6.4 接触运动学模型
§6.5 抓取与夹持仿真

	全英文教材： 

1. Caihua Xiong, Han Ding, Youlun Xiong, Fundamentals of Robotic Grasping and Fixturing, World Scientific, 2007.
2. Matthew T. Mason, Mechanics of Robotic Manipulation, MIT Press, 2001. 

	主要参考书：

1. Caihua Xiong, Han Ding, Youlun Xiong, Fundamentals of Robotic Grasping and Fixturing, World Scientific, 2007.



附件5． 机械 学院（系、所）全英 研究生课程简介(中英文各一份)
	课程名称：Robot Manipulation Systems
	课程代码：100.562

	课程类型：( 博士专修课程    ( 硕士专修课程

	考核方式：全英文考试
	教学方式：全英文讲授

	适用专业：Mechatronics, Mechanical Engineering
	适用层次：(硕士 (博士

	开课学期： Autumn
	总学时：32
	学分：2

	先修课程要求：Linear Algebra, Matrix Theory, Mechanics, Control Theory, Mechanism and Machinery Theory, Robotics

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	XIONG Caihua
	Professor
	mechatronics
	47
	robotics

	YANG Wenyu
	Professor
	mechatronics
	48
	robotics

	课程负责教师留学经历及学术专长简介：
Prof. Caihua Xiong:

1999.3-1999.10 Dept of Manufacturing Engineering and Engineering Management, the City University of Hong Kong, Senior Research Assistant

2000.4-2000.10 Dept of Manufacturing Engineering and Engineering Management, the City University of Hong Kong, Crouch Foundation Visitor

2001.1-2002.8 Dept of Mechanical Engineering, Worcester Polytechnic Institute (USA), Research Scientist

2002.8-2003.8 Department of Mechanical and Automation Engineering, Chinese University of Hong Kong, Post-Doctoral Fellow

Prof. Caihua Xiong’s research interests include robotics, underactuated robotic prostheses, rehabilitation robotics, and biomechatronics.

Prof. Wenyu Yang:

请杨文玉补充

	课程教学目标：

This course introduces mathematical modeling of robotic manipulation. Its  goal is to provide a fundamental knowledge of transforming the experience-based design into science-based design for robotic manipulation systems. 
课程大纲：（章节目录）
Chapter 1  Robotic Grasp and Workpiece-Fixture Systems
§1.1  Introduction

§1.2  Robotic Manipulation and Multifingered Robotic Hands

§1.3  Comparison between Grasping and Fixturing

Chapter 2 Qualitive Analysis and Quantitative Evaluation of Form-Closure Grasping/Fixturing
§2.1 Introduction

§2.2 Qualitative Analysis 

§2.3 Quantitative Evaluation

Chapter 3 Stability Index and Contact Configuration Planning of Force-Closure Grasping/Fixturing
§3.1 Introduction

§3.2 Description of Contacts with Friction

§3.3 Conditions of Force Closure Grasp

§3.4 Grasp Stability Index

Chapter 4 Locating Error Analysis and Configuration Planning of Fixtures
§4.1 Error Mapping Model

§4.2 Locator and Clamp Configuration Characteristics

§4.3 Evaluation Indexes of Fixturing

§4.4 Configuration Planning of Fixturing

  Chapter 5 Kinematic foundations of manipulation
§5.1 Preliminaries and some definitions
§5.2 Planar kinematics
§5.3 Spatial kinematics
§5.4 Kinematic constraint & mechanisms
Chapter 6 Kinematic Representation
§6.1 Representation of spatial rotations
§6.2 Representation of spatial displacements
§6.3 Kinematic constraints
§6.4 Kinematic models of contact
§6.5 Robotic Grasp and Grip Simulation


	全英文教材： 

3. Caihua Xiong, Han Ding, Youlun Xiong, Fundamentals of Robotic Grasping and Fixturing, World Scientific, 2007.

4. Matthew T. Mason, Mechanics of Robotic Manipulation, MIT Press, 2001. 

	主要参考书：

1. Caihua Xiong, Han Ding, Youlun Xiong, Fundamentals of Robotic Grasping and Fixturing, World Scientific, 2007.




