Columbus State Community College 

     Engineering Technology Department
Mechanical Engineering Technology

COURSE NUMBER:  MECH 2243 	 	 	 	 	 	 
 
COURSE TITLE: Robotics
 
INSTRUCTOR:  	 	CONTACT: 
 
CREDITS:  2     	CLASS HOURS PER WEEK: 6 (8 week term)  	PREREQUISITES: ITST 1101 
 
 DESCRIPTION OF COURSE 
 This course presents robotic operations and system configurations. Students are required to flowchart, code, compile, and debug programs using the Motoman programming language. Hands-on experience with robotic systems is gained through teaching and executing the programs on an articulated 6 axis Motoman robot.  

COURSE STUDENT LEARNING OUTCOMES
 At the conclusion of this course the student will:  
1. Identify mechanical parts of a robot.
2. Create, load, and execute complex programs.
3. Operate the Robot.
4. Identify different uses of robots in today’s industry.
 
 
PROGRAM OUTCOMES 
· Problem Solving:
Be able to solve engineering and design
problems  
· Computers in Manufacturing:
Be able to use computers in a manufacturing
environment
 
OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING 
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below: 
1 – Critical Thinking.
4 – Scientific Literacy.
In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college. 

COURSE MATERIALS REQUIRED 
None 
 
TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS 
  Lecture Notes.

GENERAL INSTRUCTIONAL METHODS 
Lecture.
Class discussions.
Lab projects.
 
STANDARDS AND METHODS FOR EVALUATION 
Quizzes	= 20%
Lab Assignment	= 40%
Final Program	= 30%
Class participation/Attendance	= 10%

Late assignments can be turned in up to 1 week after the due date for 90% full credit. Assessments will not be accepted 1 week after the due date.

 GRADING SCALE 
A =  94 -100%
B =  86 -  93%
C =  75 -  85%
D =  70 -  74%
E =     0 – 69%


SPECIAL COURSE REQUIREMENTS 
 Food and beverages are not permitted in the laboratory.

ATTENDANCE POLICY 
Student attendance is required for Safety reasons.  Safety related information will be given throughout the semester and each student’s presence is required to assure a safe working environment.  Students who demonstrate unsafe practices will be removed from the class.

Students with 90% on-time attendance will receive an additional 3 percentage points to their final grade, and those with 100% on-time attendance will receive an additional 5 points. Excused absences are excluded.
Definition of Excused Absences: Excused absences include absences due to illness, family emergencies, religious observances, or other reasons approved by the instructor in advance.
 
COLLEGE SYLLABUS STATEMENTS 
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at  www.cscc.edu/syllabus or on the College website Quick Links “ Syllabus Statements”. 
 
WEATHER RELATED DEPARTMENT SPECIFIC POLICY 
If not covered by College Policy, relative to clinical, practicum, of other missed time due to weather related college closings. 
 


UNITS OF INSTRUCTION 
 
Week 1 
· Unit of Instruction:   
· Introduction.
· Flow Charting.
· Basic Program Structure.
· Basic Commands.
· Positional Variables.
· Robot Operating System (ROS).
· MotoSim.
Learning Objectives/Goals: 
· Identify the key components of a robotic system.
· Analyze and interpret flow charts to understand robotic operations.
· Understand the structure of a basic robotics program.
· Write and debug simple programs for robotic control.
· Successfully execute programs for Labs 1 & 2.    
· Assignment: 
· Labs 1 & 2.
· Assessment Methods:   
· Observation for programs executing on Robot.

Week 2 
· Unit of Instruction:   
· Lab 3.
· Flow Charting.
· Decision making.
· Numerical Variables.
· Jump Statements.
· Learning Objectives/Goals:  
· Identify the importance of decision-making in robotic programming.
· Develop programs that make decisions based on data.
· Use numerical variables to store and manipulate data in robotic programs.
· Implement jump statements to control the flow of a robotic program.
· Develop programs that use jump statements for efficient task execution.
· Assignment:
· Lab 3.
· Execution of any outstanding labs if time permits.   
· Assessment Methods:   
· Observation for programs executing on Robot.

Week 3 
· Unit of Instruction: 
· Lab 4.
· Jointed motions.
· Linear Motions.
· Digital inputs/outputs.
· Sub Programs.
· Flow Charting.

· Learning Objectives/Goals:   
· Develop complex flow charts for intricate robotic processes.
· Analyze and optimize flow charts for efficiency.
· Understand and implement sub programs.
· Achieve precise robotic movements with jointed and linear motions.
· Use digital inputs/outputs in robotic systems.
· Simulate complex operations using MotoSim.

· Assignment:   
· Lab 4.
· Develop logical solution for playing Tic Tak Toe against a human opponent. 
· Execution of any outstanding labs if time permits.   
· Assessment Methods:   
· Observation for programs executing on Robot.
· Verbal explanation of Tic-Tac-Toe logic.

Week 4 
· Unit of Instruction:   
· Circular motions.
· Registers.
· Working with unknown quantities.
· Learning Objectives/Goals:   
· Understand the role of registers in robotic programming.
· Use registers to store and manage data in robotic programs.
· Develop strategies to handle unknown quantities in robotic programming.
· Implement algorithms that adapt to changing or unknown variables.
· Assignment: 
· Lab 5.
· Sub programs for Final Program.
· Execution of any outstanding labs if time permits.   
· Assessment Methods:   
· Observation for programs executing on Robot.

Week 5 
· Unit of Instruction: 
· Flow Charting final program.
· Final program code development.
· Final Program – teaching points.
· Circular motions.

· Learning Objectives/Goals:   
· Understand and implement circular motions.
· Develop and test the final program and sub routines.
· Assignment:
· Lab 6.
· Execution of any outstanding labs if time permits.   
· Final Program Development.
· Testing and Debugging Sub Routines and Final Program.
· Assessment Methods:   
·  Observation for programs executing on Robot.

Week 6 
· Unit of Instruction:
· Final Program development.  
· Final program sub programs for picking and placing. 
· Learning Objectives/Goals:   
· Develop sub programs to handle specific tasks such as picking up and placing playing pieces.
· Implement and test sub programs to ensure they function correctly within the overall strategy.
· Assignment:   
· Testing and debugging sub routines.
· Testing debugging final program.
· Execution of any outstanding labs if time permits.   
· Assessment Methods:   
·  Observation for programs executing on Robot.



Week 7 
· Unit of Instruction:   
· Final Program development and debugging.   
· Final Program execution.   
· Learning Objectives/Goals:   
· Execute the final program successfully, demonstrating the robot's ability to play Tic-Tac-Toe.
· Assignment:
· Execute the final program successfully, demonstrating the robot's ability to play tic-tac-toe against the instructor.
· Execution of any outstanding labs if time permits.   
· Assessment Methods:   
· Observation for programs executing on Robot.

Week 8 
· Unit of Instruction:
· Final Program development and debugging.   
· Final Program execution.   
· Learning Objectives/Goals:  
· Execute the final program successfully, demonstrating the robot's ability to play Tic-Tac-Toe.
· Assignment:
· Execute the final program successfully, demonstrating the robot's ability to play tic-tac-toe against the instructor.
· Assessment Methods:   
·  Observation for programs executing on Robot.
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