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Overview

• The presentation will illustrate how machine 
vision may be incorporated into a traditional 
industrial robotics university course of study.

• The presenters will provide curriculum, 
sample exercises, and Youtube video modules 
to assist faculty interested in modernizing 
their robotics course through the 
incorporation of machine vision. 



NEED

• Today's applied engineering students need to be exposed to 
industrial robots outfitted with modern machine vision technology.

• Controls/automation engineers will rely on these technologies as 
they automate our manufacturing processes in order to compete 
in the global marketplace. 



Industrial Robots and Robotic Vision 

According to the Association for Advancing Automation’s Annual 
report for 2017 

https://www.a3automate.org/robotics-vision-motion-control-industries-set-new-growth-records-2017/

● North American had sales of $1.9 billion 

● Machine vision grew 14% to $2.6 billion 

● 2018 sales are expected to grow

https://global.epson.com/newsroom/2018/news_20180522_2.html



Active vs. Passive Compliance

Passive - The robot end effector will 
move to a predetermined position 

every time.

Active - The robot end effector will 
move to a different position every 
time based on the parts location.

https://www.youtube.com/watch?v=oXQxM8fE3c0 https://www.youtube.com/watch?v=aK2kXyfMPtY

https://www.youtube.com/watch?v=oXQxM8fE3c0
https://www.youtube.com/watch?v=aK2kXyfMPtY


New Machine Vision Curriculum

• Machine Vision
• Programming Techniques
• Measurement
• Counting
• Decoding
• Location

• Benefits
• Reduce defects
• Increase yield
• Track and trace
• Comply with regulations

• Fundamental of Lighting
• Illumination Principles
• Types/Sources of lighting
• Lighting variants and accessories

http://sites.millersville.edu/jwright/425%20Syllabus%20sp%202018.pdf

https://www.youtube.com/watch?v=aq4EHRHVOdchttps://www.youtube.com/watch?v=TTnho9
-i6dI

http://sites.millersville.edu/jwright/425%20Syllabus%20sp%202018.pdf
https://www.youtube.com/watch?v=aq4EHRHVOdc
https://www.youtube.com/watch?v=TTnho9-i6dI


MU’s Industrial Robotics - Laboratory Exercises

• Lab 1 – MELFA-Basic V. Programming Basics (Teaching Points & Manipulating Speed)
• Lab 2 – MELFA-Basic V. Programming Basics (Linear and Circular Motion Interpolation)
• Lab 3 – MELFA-Basic V. Programming Basics (Gripper Control, For/Next Loops, Subroutines)
• Lab 4 – MELFA-Basic V. Programming Basics (Palletizing)
• Lab 5 – End-of-Arm Tooling (Classifications, Gripper Force Calculations, & Applications)

• Machine Vision YouTube Overview Tutorial

• Lab 6 – Cognex In-Sight (Measurement & Counting Tools)
• Lab 7 – Cognex In-Sight (Decoding & Location Tools)

• Mitsubishi/Cognex Interface YouTube and Written Tutorials

• Lab 8 – Cognex & Mitsubishi Interface (Object Recognition & Moves)
• Lab 9 – Object Tracking (Active Compliance)
• Lab 10 – Cost Justification (Payback Period, ROI, FV & NPW)



Measurement & Counting Lab 

Counting

Measuring



Measurement & Counting Lab



Barcode Decoding  & Location Lab

https://www.youtube.com/watch?v=dC_kCNZLVwU

Decoding Barcode

https://www.youtube.com/watch?v=dC_kCNZLVwU


Barcode Decoding  & Location Lab

https://www.youtube.com/watch?v=dC_kCNZLVwU

https://www.youtube.com/watch?v=dC_kCNZLVwU


Object Recognition & Moves Lab

https://www.youtube.com/watch?v=0vptdy6UgKE https://www.youtube.com/watch?v=rjqi5ffOeY0

https://www.youtube.com/watch?v=0vptdy6UgKE
https://www.youtube.com/watch?v=rjqi5ffOeY0


Object Tracking Lab

• Active compliance object tracking
• Active pick 
• Passive place  

https://www.youtube.com/watch?v=faTmwMiJNao

https://www.youtube.com/watch?v=faTmwMiJNao


Results & Recommendations

• Experience as a Student
• Ups and Downs
• Learning the language
• Networking the Devices
• Computer Science vs Real World



Summary

• Today's applied engineering students need to be exposed to 
industrial robots outfitted with modern machine vision technology.

• Controls/automation engineers will rely on these technologies as 
they automate our manufacturing processes in order to compete 
in the global marketplace. 

• Once students master the setup/networking of the devices, they 
quickly grasp and enjoy the use of machine vision technology 
which now allows them to design much more intelligent 
automated cells.
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