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Research Interests

1.Innovation and Optimization of Intelligent Robots Configurational Design
2.Theory and method of Autonomous Behavior of advanced robot
3.Intelligent Planning and Scheduling theory

4.Theory and Technology of Intelligent Operational Optimization

Education Experience

1.09/2001~09/2005: Ph.D., State Key Laboratory of Robotics and System, Harbin Institute
of Technology(HIT)

2.09M1999~07/2001: M.S., Institute of Small and Special Electrical Machines and Contral,
Harbin Institute of Technology(HIT)

3.09/1992~07/1996: B.S5., Heilongjiang University of Science and Technology

Working Experience

1.09/2015~present: Vice-dean, College of Information Science & Technology, BUCT
2.03/2014~03/2015: Visiting Scholar, King's College London(KCL)

3.07/2012~present: Doctoral supervisor, College of Information Science & Technology,
BUCT

4.01/2012~present: Professor, College of Information Science & Technology, BUCT
5.07/2008~12/2011:Associate Professor, College of Information Science & Technology,
BUCT

6.01/2006~06/2008: Postdoctoral, Post-doctoral Research Center of Control Science and
Engineering, Tongji University



Teaching Courses

Graduate Courses:
1.Scheduling and decision making of production process
2.Robot control technology

Undergraduate Courses:
1.Computer control system
2.Lectures of Academic Frontiers

Academic Activities

1. Member of Technical Committee on Intelligent Automation

2. Member of Technical Committee on Discrete System Simulation

3. Member of Technical Committee on Intelligent Robots

4. Member of Technical Committee on Intelligent Optimization

5. Member of Technical Committee on CAD&CG

6. Member of Technical Committee on Robot of Chinese Society of Astronautics
7. Member of Technical Committee on Natural Computing and Digital Smart City

Projects

1. 01/2016~12/2019: National Science Foundation of China (Grant No. 51575034):
Variable stiffness shake-like rescue robot mechanism design and compliance control
research for terrain self-adaption

2.01/2014~12/2017: National Science Foundation of China (Grant No. 51375038):
Dynamic scheduling theory and method for semiconductor manufacturing process
orienting incomplete information

3.01/2014~12/2016: Research Fund for the Doctoral Program of Higher Education of
China (Grant No. 20130010110009): Feature analysis and data driven based dynamic
scheduling method for semiconductor wafer fabrication

4.01/2015~12/2016: the Open Project Program of the State Key Lab of CAD&CG (Grant
No. A1516), Zhejiang University: Research on autonomous environment cognition and
robust servo problem of robot based on vision

5. 06/2014~05/2016: the Open Project Program of the Key Laboratory of the Symbol
computation and Knowledge Engineer, Ministry of Education.(Grant No. 93K172014K05):
Dynamic scheduling method based on multi-agent for semiconductor wafer fabrication

6. 01/2014~12/2015: State Key Laboratory of Robotics and System, Harbin Institute of
Technology (Grant No. SKLRS-2013-ZD-03): Research on variable stiffness snake-like
robot with parallel driven wheel crienting rescue mission
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e iEfE4r4 About Course
Robot control technology is an important course to train students to acquire knowledge of Robotics, which
could also train the ability of solving problems and innovation with obtained knowledge. This course
introduces the development of robotics, robot kinematics, robot dynamics, robot control, robot planning,
environmental sensing method, information processing of sensors, task-oriented robot design and so on,
and focuses on the ability of students to analyze and solve problems. Robot control technology is a module
course in Control Subject; it needs integrated using of related knowledge and skills, combined with a variety

of practical teaching. The course plays an important role in the industrial engineering teaching programs.

e BEKH syllabus

Course title: Robot control technology
Teacher: Prof. Cao Zhengcai



Course Code: EE565

Period: 32

Credit hour: 2.0

Preparator‘,r course: Principles of Automatic Control » Principles and Applications of Microcontroller «
Electrical Information Science and Technology

Textbook: Self-edition

References:

[1] Tongying Guo» Dong An. Robotics and Intelligent Control, Post&Telecom Press, 2014.8
[2] Huiying Dong » Robotic principles and technology, Tsinghua University Press,2014.9

[3] Jifeng Liu, Fundamentals of Robot Techniques, Higher Education Press,2012.12

[4] Ming Li » JIQIREN, Shanghai Science and Technology Press, 2012.01

[5] 1. 1. {{Craig, John 1.}), Introduction to robotics mechanics and control, Mechanical Industry Press, 2006

Content and Arrangements:
Chapter 1 Introduction

The research object, the contents, the quality, the features and the learning methods of the course, the
development history and basic knowledge of robot.

Chapter 2 Mathematical foundations

Because the robot is multidimensional space agencies, the basic mathematical knowledge including calculus
is not enough to describe the displacement, velocity, acceleration, kinematics and dynamics of robot, this chapter
teaches homogeneous transformation, rigid transformation, spinor theory.

Chapter 3 The robot structure

Tthis chapter describes the basics of robot mechanism, overview of the overall structure of institutions;
describes the different drive programs and drives; according to the robot's job tasks, analysis of the mechanical
structure of its requirements.

Chapter 4 The robot kinematics

The representations and solving methods of robot motion equations, Jacobian differential equation, robot
kinematics equations.

Chapter 5 The robot Dynamics

The basic theories of robot dynamics, Lagrange mechanics, the robotics positive dynamics, the robot
inverse dynamics.

Chapter 6 The robot Control

Discuss the basic principles of robot control, introduce and analyze robot position control, trajectory control,
force control, torque control, compliance control, force/position hybrid control, resolved motion control, variable
structure control, adaptive control, and hierarchical control.

Chapter 7 Robot Planning

Principle of Robot planning, the robot motion planning, robot path planning.

Chapter 8 The robot simulation and programming

Robot simulation technology, robot programming language, online and offline robot programming.

Chapter 9 Sensor technology

Discuss distance, force, torque, tactile, visual sensors.
Other Teaching links:
Experimental arrangements are (8 class hours):

) robot design, simulation and programming experiment (2);



(@ robot environmental perception experiments (2);

(@ robot control experiments (4);

Testing
Final score: Homework-20 pts; Experiment-20pts; Final exam-60pts.

No. Experimental projects Class hours | Requirements Numbers

The robot design and
1 2 compulsory 4
programming

Robot environment perception
2 2 compulsory 4
experiment

3 Robot control experiment 4 compulsory 4
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