	School of Computing and Information Sciences

	Course Title:  Introduction to Mobile Robotics 
	Date: 4/7/15




	

	Course Number:  CAP-4XXX

Number of Credits: 3


	Subject Area: Computer Systems

	Subject Area Coordinator:  Nagarajan Prabakar
email: prabakar@cis.fiu.edu

	Catalog Description:
A first course on the theoretical and practical aspects of mobile robotics. Topics include locomotion, kinematics, sensing and perception, localization and mapping, planning and navigation.

	Textbook: Introduction to Autonomous Mobile Robots (second edition), 
                   Roland Siegwart, Illah R. Nourbakhsh and Davide Scaramuzza.
                   Bradford Books, 2011. ISBN: 0262015358

	References: 
The Robotics Primer, Maja. J. Mataric,  MIT Press, 2007. ISBN  9780262633543
Planning Algorithms Steven. M. LaValle, Cambridge University Press, 2006. 0521862051 
Principles of Robot Motion, Howie Choset, et al.. ISBN 0-262-03327-5.

	Prerequisites Courses:  COP 3530 and STA 3033

	Corequisites Courses: None



Type:  Elective

Prerequisites Topics:
· Familiarity with programming in Java or C++
· Basic mathematical maturity
· Basic Statistics and Probability knowledge 

Course Outcomes:
1. Be familiar with the different problems and domains of applications in mobile robotics
2. Understand different locomotion modalities of mobile robots.
3. Be able to understand and derive kinematic models for wheeled robots
4. Exposure to the different kind of sensors that are used in mobile robots
5. Familiarity with the basic operations of computer vision such as image filtering, edge detection, and color segmentation.
6. [bookmark: _GoBack]Ability to understand and implement basic Bayesian filters 
7. Master basic motion planning and control techniques for mobile robots.
8. Laboratory experience with: a) programming micro-controllers; b) obtaining different data from sensors and controlling actuators; c) simulating mobile robots using software tools; and d) implementing basic computer vision operations.
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Outline
	Topic
	Number of Lecture Hours
	Outcome

	· Introduction 
· Motivation
· Domains of applications
· Types of mobile robots
· Problems in mobile robotics
	2
	1

	· Locomotion
· Important issues for locomotion
· Legged Mobile robots
· Wheeled Mobile robots
· Aerial Mobile robots
	4
	2,8

	· Mobile Robot Kinematics
· Kinematic Models and Constrains
· Mobile Robot Maneuverability
· Mobile Robot Workspace
· Motion Control
	6
	3,8

	· Perception
· Sensors for mobile robots
· Fundamentals of Image Processing
· Fundamentals of Computer Vision
· Feature Extraction

	6
	4,5,8

	· Mobile Robot Localization
· Challenges of Localization
· Belief Representation
· Probabilistic Map-Based Localization
· Other Localization Systems
	8
	6,8

	· Planning and Navigation
· Planning and reacting
· Path Planning
· Obstacle Avoidance
· Navigation Architectures
	10
	7,8
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Course Outcomes Emphasized in Laboratory Projects / Assignments

	
	Outcome
	Number of Weeks

	1
	Locomotion                                               Outcome:2,8
	1

	2
	Mobile Robot Kinematics                                            
Outcomes: 3,8
	1

	3
	Perception
Outcomes: 4,5,8
	1

	4
	Mobile Robot Localization
Outcomes: 6,8
	1

	5
	Planning and Navigation
Outcomes: 7,8
	1




Oral and Written Communication:

	Written Reports
	Oral Presentations

	Number Required
	Approx. Number of pages
	Number  Required
	Approx. Time for each

	1
	4
	1
	15 minutes




Social and Ethical Implications of Computing Topics
No significant coverage
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	Approximate number of credit hours devoted to fundamental CS topics


	Topic
	Core Hours
	Advanced Hours

	Algorithms:

	
	1.5

	Software Design:

	

	

	Computer Organization and Architecture:

	
	1.5


	Data Structures:

	
	

	Concepts of Programming Languages

	
	




Theoretical Contents
	Topic
	Class time

	Statistics and Linear algebra
	2.0





Problem Analysis Experiences
	1.
	Identify problems that can be solved by using mobile robots.





Solution Design Experiences
	1.
	Locomotion 

	2.
	Mobile Robot Kinematics 

	3.
	Perception

	4. 
	Mobile Robot Localization

	5. 
	Planning and Navigation
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The Coverage of Knowledge Units within Computer Science Body of Knowledge[footnoteRef:1] [1: 		See http://www.computer.org/education/cc2001/final/chapter05.htm for a description of Computer Science Knowledge units] 

	Knowledge Unit
	Topic 
	Lecture Hours 

	IS1
	Fundamental issues in intelligent systems 
	1

	IS3
	Knowledge representation and reasoning 
	2

	IS9
	    AI planning systems
	3

	IS10
	     Robotics
	31





1
