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FUNDAMENTALS OF ROBOTICS
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This course provides the student with some basic conception of Robotics,
The topics include kinematics and differential kinematics of robots, trajectory
planning, robot perception, robot vision, and image processing. The robots
concerned in this course include industrial manipulators, wheeled mobile
robots, and legged mobile robots,
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1 Students may learn the 2 AC
formulation of kinematics and
differential kinematics of

robots.

2 Students may learn the 2 ACF
principles of robot trajectory
planning,

3 Students may learn the basic 2 ACF

concepts of robot perception,

4 students may learn the C3 ACF
principles of robot vision and
image processing,

5 Students may learn the basic C3 ACF
concepts of estimation theory,
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1 | 09/13 | Introduction; Introduction to matlab




2 | 09/20 | Robot Locomotion; Robot Kinematics
3 | 09/27 | Wheeled Mobile Robots
4 | 10/04 | Differential Kinematics of Wheeled Mobile Robots
5 | 10/11 | Kinematics of Serial Manipulators
6 | 10/18 | Inverse Kinematics of Serial Manipulators
7 | 10/25 | Kinematics of Biped Mobile Robots
8 | 11/01 | Differential Kinematics of Serial Manipulators
9 | 11/08 | Static Balance of Biped Mobile Robots
10 | 11/15 | Mid—term examination
11 | 11/22 | Trajectory Planning
12 | 11/29 | Kinematics Control of Mobile Robots
13 | 12/06 | Robot Perception
14 | 12/13 | Robot Vision; Image Processing
15 | 12/20 | Image Feature Detection and Tracking
16 | 12/27 | Scale Invariant Image Features
17 | 01/03 | Image Coordinate Transformation
18 | 01/10 | Final examination
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1 Handouts in the class
Fitee
TEEy Siegwart, R., and LR, Nourbakhsh, 2004, Introduction to Autonomous Mobile

Robots, The MIT Press.

Sciavicco, L, and B. Siciliano, 1996, Modeling and Control of Robot
Manipulators, McGraw—Hill,

Tsai, LW, 1999, Robot Analysis, John Wiley.
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