CPE 482 - Lecture 1
Autonomous Mobile Robots

Instructor: Chris Clark
Term: Winter 2008

Figures courtesy of Siegwart & Nourbakhsh



Course Description

A An introduction to mobile robots and current
approaches to robot autonomy.

A Topics include:
A Mobile robot systems and modeling
A Control structures
A Sensors & Estimation
A Localization and Mapping
A Motion planning




Course Description

A This course will consider the design,
construction and programming of robots using
existing technology (i.e. off-the-shelf materials).

A This course will provide a broad overview of all
components related to mobile robots with an
emphasis Is on robot autonomy.




Course Description

A Required Text:

AAAN I ntroduction to
Roland Siegwart and lllah R. Nourbakhsh,
MIT Press, 2004

A Recommended Texts:

AABehaBiasoad Roboti cso
Ronald C. Arkin, MIT Press, 1998

AAPrinciples of Robot
Al., MIT Press, 2005



http://mitpress.mit.edu/catalog/author/default.asp?sid=5EE3DCC5-4820-4D57-8AE0-93FF548A7E08&aid=13722
http://mitpress.mit.edu/catalog/author/default.asp?sid=5EE3DCC5-4820-4D57-8AE0-93FF548A7E08&aid=20753
http://mitpress.mit.edu/images/products/books/026219502X-f30.jpg
http://mitpress.mit.edu/images/products/books/0262011654-f30.jpg
http://mitpress.mit.edu/images/products/books/0262033275-f30.jpg

Course Description

A Recommended Background:

A Programming skills, knowledge of

microprocessors, linear algebra, control systems,
C++.




Course Description

A The X80 Robot




Class Format

A Lecture
A 14-303
A 1-2 hours theory

A Lab
A 14-303
A 1-2 hours experiments




Grading

A 40% Experiments

A 40% Final Exam

A 10% Midterm assignment
A 10% Competition




Experiments

A Done in groups of 3

A Marks (possibly) based on
A 2/10 Methodology: participation, critical thinking
A 4/10 Results: quality, completion

A 4/10 Write-up: Background discussion &
conclusions




Robot Competition

A Experiment time to prepare
A Several matches in tournament style
A Marking

A half marks for entering each match

A half marks for each win




Administrative Info.

A Web site
http://www.csc.calpoly.edu/~cmclark/CPE482 AMR/



http://www.csc.calpoly.edu/~cmclark/CPE482_AMR/

Administrative Info.

A Instructor: Chris Clark
A email: cmclark@calpoly.edu
A Office Phone: 805-756-6482
A Office Hours: Tue/Thur 3:00-4:00

A Office Location: 14-211
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Course Objective

A Provide robots with the ability to
accomplish tasks autonomously.

A Autonomously?
A Different levels dependant on application

‘ —

TeleOperation Fully Autonomou




Robot Navigation

A For autonomous behavior, mobile robots
need the ablility to navigate:
A Learn the environment-> A Model 0o

A Estimate where it is in the environment->
NLocalil zeo

A Move to desired locations in the environment




Navigation Problem

A Problem Characteristics
A Environments are Known versus Unknown
A Environments are Static versus Dynamic

A Environments are Structured versus
Unstructured (Indoors versus Outdoors?)

A Most robot navigation systems are
tailored to the problem characteristics.
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Historical Examples

A The Tortoise (Walter, 1950)

Courtesy of Hans Moravec



