	Mechanical Engineering 
	ME435
Robotic Engineering


	Catalog Description

	
	Interdisciplinary course in engineering systems applied to computer controlled automata. Topics include kinematics, control, operation, sensing, and design as applied to various types of industrial and other robots and programmable manipulators. A related project is required.


	Instructor(s)

	
	 Merkel


	Required/Elective

	
	Required. 


	Class/Laboratory Schedule

	
	Four 50-minute lectures per week.


	Prerequisites

	
	Senior class standing


	Textbook(s)

	
	John J. Craig, Introduction to Robotics 

David Cook,  Robot Building for Beginners



	Course Objectives

	
	After successful completion of this course, students will:

	
	•
integrate the material learned in ES202, ES203, ES204, and MA222.  

•
to deepen students’ understanding of engineering system modeling, simulation,
analysis, and design.




	Course Topics

	
	· Overview of Commercial Robotics 

· Coordinate transformations 

· Denavit-Hartenberg parameters

· Direct kinematics 

· Inverse kinematics

· Jacobians 

· Arm singularity and degree of freedom

· Manipulator dynamics 

· Trajectory planning and generation 

· Sensors and actuators 

· Robotic manipulators and grips

· Robot simulation

· Industrial robotics

· Robot vision



	Lab Topics

	
	No lab


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, c, d, e, i, and k.


	Program Outcomes

	
	Teams - An ability to work effectively in teams

When assigned to teams, students will:

___√__  1. Share responsibilities and duties, and take on different roles when applicable.

___√__  2. Analyze ideas objectively to discern feasible solutions by building consensus.

___√__  3. Develop a strategy for action.

_____  4. Listen openly, actively and critically.

Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

___√__  1.  Inspect and define the problem.

___√__  2.  Identify the basic principles and concepts that apply to the situation.

___√__  3.  Use appropriate resources to locate pertinent information.
___√__  4.  Build appropriate model(s).

___√__  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

___√_  6.  Check a solution using appropriate criteria.

Design - An ability to design a product or process to satisfy a client's needs subject to constraints

__√___  1.  Understand the problem.
__√___  2.  Develop a design specification that addresses customer/client needs and constraints.
__√___  3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.
___√__  4.  Carry out a detail-level design using appropriate design tools and methodologies.
___√__  5.  Test and refine the implementation until the product or process design specifications are met or exceeded.
___√__  6.  Document the finished product or process as appropriate for the discipline according to standard practice.
_____  7.  Present and transfer the product or process and documentation to the client.


Continue to Learn and Educate One's Self                            

___√__  1.  Learn new information independently. 


	Professional Component

	
	This course provides 2 credits of engineering science, 0 credits of basic science, 1 credits of basic math, and 1 credit of engineering design.

	
	

	
	Because of intense use of matrices, there is time spent on linear mathematics and homogeneous transformation which is primarily mathematics background.  While there is no formalized lab component, a portion of the lecture is dedicated to  robotic design and implementation projects.




	Prepared by

	
	Clark T. Merkel, 3/28/06


