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Spring 2008 (T 072)
· Instructor: Dr. Mayez Al-Mouhamed, Professor, Computer Engineering Dept. 

· Office: 22/400-3; Tel. # 2934 (office). 

· Robotics Lab: 22-339-A with phone 3536 

· Text Book: Instructor notes and research papers will be provided
· Grading: Project (presentation and report) 70/100, and Final Exam: 30/100. 
· What is RoboCup?  RoboCup is like the “Apollo Project in the 21st century”. By achieving a landmark: to develop a humanoid robot team which can compete with human soccer champion team in 50 years, by the year 2050, realize a new era in which robots truly contribute to human society.

· Backgroun on RoboCup: By the year 2050, develop a team of fully autonomous humanoid robots that can win against the human world soccer champion team. More than 3000 researchers from about 35 countries / regions are participating in Robocup competition. National Committees in more than 10 countries. Supporting conferences and coordinating research with industry and related
· References: 

· Mobile Robots : Inspiration to Implementation, by Joseph L. Jones, Anita M. Flynn, and Bruce A. Seiger. (A.K. Peters, Ltd., 1998). Contains a wealth of information on designing mobile robots. 

· Building Robots With Lego Mindstorms : The Ultimate Tool for Mindstorms Maniacs Published in Paperback by Syngress (15 December, 2001) Authors: Mario Ferrari, Giulio Ferrari, and Ralph Hempel. 

· Algorithmic and Computational Robotics: New Directions Published in Hardcover by A K Peters, Ltd. (15 February, 2001) Authors: Bruce Randall Donald, Kevin M. Lynch, and Daniela Rus. 

· Robot Teams: From Diversity to Polymorphism Published in Hardcover by A K Peters Ltd (April, 2002) Authors: Tucker Balch and Lynne E. Parker. 

· Robots: Bringing Intelligent Machines to Life Published in Hardcover by Barrons Educational Series (2002) Author: Ruth Aylett. 

· Email: mayez@ccse.kfupm.edu.sa 

· Course Information/documentation: http://www.ccse.kfupm.edu.sa/~mayez 
Course Description: 

Taxonomy of robots, Internet robotics, and distributed robotics. Linear algebra, motion coordination, humanoid motion, 2-leg motion coordination, walking, turning, kicking, and recovery, and application to motion programming of a soccer humanoid robot. Sensing and vision processing, tacking objects, and localization. Robot self-localization using Kalman and Monte-Carlo prediction approaches, application to Robocup self-localization. Robot autonomy and intelligence, representation, reasoning, and behaviors. Intelligent control using reactive, deliberative, and subsumptive behaviors. Application to Robocup behavior programming. Humanoid robot programming and soccer gaming. 
Course Outline: 

1. Introduction to Robotics and Robocup (6 lectures) 
History of robotics, notion of motion coordination, programming paradigm, computer-controlled robot systems, telerobotics client-server architecture, distributed and autonomous robotics. Localization, intelligent control, and applications. 

2. Motion Coordination and Programming (12 lectures) 
Linear algebra, frame, linear operators, translation, rotation, and properties. Forward geometric model, inverse model, motion coordination, humanoid motion, 2-leg motion coordination, walking, turning, kicking, and recovery, and application to motion programming of a soccer humanoid robot (Kondo KHR1).

1. Vision and Self-localization and Porgramming (12 lectures) 
Sensing, low and high-level vision processing, algorithm for tacking objects, and localization using landmarks and beacons. Robot self-localization using Kalman Monte-Carlo prediction approaches, application to Robocup self-localization.

3. Autonomous Robotics and Programming (12 lectures).  Robot autonomy and intelligence, representation, reasoning, and behavior. The reactive paradigm, subsumptive behavior, and sensing techniques. Hybrid and deliberative/reactive paradigm. Application to Robocup behavior programming.   Humanoid robot programming and soccer gaming. 

4. Exams (3 classes) 

Proposed Projects: 

1. Robocup programming using the Kondo KHR humanoid robot (Download Demo 1 (6.5MB), Demo 2 (22 MB), and Demo3 (11 MB)) for Soccer Gaming (Robocup):  programming the motion, vision, self-localization, control and behavior-based control for soccer game. To work towards the Robocup Goal, annual robot competitions are held. The Humanoid League (http://www.humanoidsoccer.org/index.html) competition is one option in the International RoboCup Competition. This competition is attracting graduate student participation from all around the world. 
2. Design of a distributed robotic intelligence using the Stargate Sensor Network System. Inter-robot communication is supported using INTEL Xscale Stargate (Crossbow) operating as a distributed embedded processor node each has wireless communication capabilities. Distributed Auction for multi-robot task allocation in a power aware system. Eight Stargate Sensor Network nodes are available. 
3. Wireless Sensor Network for relaying sensor data to a client using the MICA2/DOT Professional KIT for robot sensor network (MOTE-KIT 5x4x) which is also available. MICA2/DOT Professional KIT for robot sensor network (MOTE-KIT 5x4x) is available.
4. Free project of your choice 

For more information, background, and specification, see the instructor and http://www.ccse.kfupm.edu.sa/~mayez/ps-coe584/ps-coe584/project/Survey-COE484-assignment.doc  and http://www.ccse.kfupm.edu.sa/~mayez 
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