ECE 854 Analysis of Robotic Systems

Fall 2009
Objective

This course covers several areas related to robotic systems.  First, it covers state estimation and filtering techniques, including the Kalman filter, extended Kalman filter, particle filter, and unscented transform.  Second, it covers tracking systems and sensors as related to filtering.  Third, it covers robotic architectures that use sensing to control motion.  The student is expected to enter this class with an understanding of matrix algebra, probability and statistics, differential equations, and proficiency programming in the C (or related) high-level language.  In lab work students will design and implement several of the theories discussed.  Students will also learn technical writing tools and skills, including LaTeX, vector graphics, and the preferred outline for scientific writing.
Suggested Texts

There is no specific text for this course.  Lecture notes will be handed out each day.  The following texts supplement some of the topics covered:

1) Tracking and Kalman Filtering Made Easy, by E. Brookner, John Wiley & Sons, 1998.

2) Behavior-Based Robotics, by R. Arkin, MIT Press, 1998.

3) Data Fusion in Robotics and Machine Intelligence, ed. by M. Abidi and R. Gonzalez, Academic Press, 1992.

We will also make use of journal papers and other sources throughout the semester.

Professor

Dr. Adam Hoover

313A Riggs Hall

656-3377

ahoover@clemson.edu

office hours walk-in anytime, or by appointment

Topics

State estimation (g-h filter, Kalman filter, EKF, particle filtering, unscented transform)

Mobile robot architectures (deliberative, behavior-based, sensor networked, swarm)

Data fusion (Bayesian methods, Dempster-Shafer theory, Kalman filter methods)

Sensors (visual, orientation, range; noise models and characteristics) 

Instructor's choice (e.g. Expectation Maximization, Hidden Markov Models)

Grading

90% three labs (30% each, accomplished in one or more parts), 10% attendance

Academic Integrity

“As members of the Clemson University community, we have inherited Thomas Green Clemson’s vision of this institution as a high seminary of learning.  Fundamental to this vision is a mutual commitment to truthfulness, honor, and responsibility, without which we cannot earn the trust and respect of others.  Furthermore, we recognize that academic dishonesty detracts from the value of a Clemson degree. Therefore, we shall not tolerate lying, cheating, or stealing in any form.”

