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Multidisciplinary Teamwork: An Undergraduate Robotics Course Emphasizing Integrated System Design





Dr. Bradley L. Noble, Electrical and Computer Engineering, SIUE








Overview





Real-world systems are comprised of interdependent components creating complex integrated systems. The development of these systems is done in cross-functional teams with members bringing expertise from different fields. 





The goal of this project is the development of an undergraduate course in robotics that encompasses the various fields of engineering which are integral to robotic systems: Computer Science, Electrical and Computer Engineering, Mechanical Engineering, and Industrial Engineering.  





The pedagogical goals of the course include:


providing a hands-on experience in practical robotics, 


learning about integrated system design


learning to interact with people in different disciplines in a cross-functional team


learning about group dynamics and teamwork
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Integrated Course Topics


Topics are integrated into their application to robotics:





Mechanical Engineering:  Translation & Rotation, Degree of Freedom, Forward & Reverse Kinematics, PID Control





Electrical Engineering: Basic Circuits, Transducers, Signal Processing & Filtering





Computer Science: Basic & Heuristic Search Techniques, Multi-processing, Worst Case Complexity Analysis, Image Processing.





Industrial Engineering: Multi-agent Planning Pystems, Shared Information & Communication





Specific to Robotics: Localization & Navigation, Reactive & Deliberative Control





Topics on Teamwork: Group dynamics, leadership, team process, how to run an effective meeting








Hands-On Projects





Hands-on projects emphasize the integrated nature of robotics by including electrical aspects, mechanical aspects, and computer science aspects.





Example Project


Design & Build a two-link planar manipulator that can accurately trace a 1 inch radius circle.





Use 2 potentiometers to sense joint angles.





Implement PD feedback Control to achieve accurate tracing for both inverse kinematic solutions














Multidisciplinary Teams


Teams each have at least one student from ECE, CS, and ME





�





Inexpensive robotics kits provide a tool for designing integrated systems of mechanics, electronics, and computation





�





Adaptation & Implementation


This project adapts material and ideas from 


CMU’s General Robotics Course, 


Swarthmore & Bryn Mawr’s Robot Building Lab Project,


Drexel University’s Education Tools for Low-Cost Robots.


The adaptation has two major innovations


develop material on teamwork and integrated system design


develop course material so that it can be taught by an individual instructor

















Computer Science: Jerry B. Weinberg & William White


Electrical & Computer Engineering: George Engel


Industrial Engineering: Cem Karacal


Mechanical Engineering: Ai-Ping Hu
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Additional Information





Jerry B. Weinberg	(jweinbe@siue.edu)					


Computer Science Department		


			Southern Illinois University Edwardsville





Course website: www.cs.siue.edu/robotics/integratedsystems





This work is supported in part by a grant from the National Science Foundation Division of Undergraduate Education. Grant award number CCLI- A&I #0311434.








