ME192 Extra Credit Lab Project 
Allen-Bradley CVIM2 Machine Vision
This Project is available following instructor’s demonstration of the CVIM2 system in the lab per the lab schedule.  The class may download CVIM2 Reference Manual from Rockwell-Automation website.
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/5370-rm001_-en-p.pdf
Objective
Learn the basics of machine vision systems using an A-B’s CVIM2 (Configurable Vision Input Module 2) and a 2.5”x3.5” peg holder block on a carrier pallet as a sample.
Set Up
For better optical contrast, the two recessed areas of the sample are painted black and the through holes in the middle of the recessed areas show a white background.  One long side of the block has a label showing its date code “DATx0x”.  The pallet shows a label (“license plate”) “PLT00x” just above a short side of the block.  The font used for the labels is OCR B, a stylish font that machines still can read.  The camera takes a snap shot of the sample at a stationary position on a conveyor shuttle although CVIM2 is capable of processing multiple images and test sets at the rate of one sample per second. 
The user and the names will be Team 1, Team 2, etc. at Security level 7.  The “Acquisition” parameters for grabbing picture frames will be preset by the instructor.  Two people can work as a team.
Test Tools 
Three types of tests are conducted on the sample along with a math/logical combination of the test results. 
· Gages – For linear dimensioning, pixel counting (black or white), edge counting (an edge is a border line between a “black” area and a “white” area).
· Windows – For counting the features inside the window that satisfy certain characteristic values (e.g. the number of unconnected objects whose roundness is above a set value.)

· OCR/OCV (Optical Character Recognition/Verification) – For checking the license plates and the date codes with a variety of “wild card” provisions.

· Math/Logical – When set up property, the LED outputs from the I/O module display the pass or failure of each test.  Combine these test results in a Boolean logic and show the composite result.

Extra Credits (Single person teams.  For two person teams, the credit will be 0.5% less)

2%  - Completion of all Gage and Window (Tests 1 – 6) and the Pass/Fail Test (Test 9) 


2.5%  - Completion of Tests 1-7 including OCR test and the Pass/Fail Test.

3%  - Completion of all tests (Tests 1-9)

Test 1 – Window
 

Objective:
Test for existence of two through holes  


Select type: 
White contour.  

Set up: 
Mask the uncut area with a rectangle within the window.  Target = circularity 95% +.  

Passing:  
Nominal 2 ± 0 occurrences

LED output:
Output 1 ON if passing

Test 2 – Window

Objective:
Circularity check for the lower recessed area (circle).



Select type: 
Black contour.  


Set up: 
Mask the inner through hole with a circle.  Target value = circularity 97% +.  


Passing:  
Nominal 1 ± 0 occurrences

LED output:
Output 2 ON if passing

Test 3 – Gage  

Objective:
Diagonal measure of the square with Mickey ears in the “\” direction


Select type: 
Linear measure (Shape = Line)

Set up: 
Gage placement clear through the middle of the two ears.


Passing:  
Nominal 180 ± 15 pixels

LED output:
Output 3 ON if passing

Test 4 – Gage  

Same as Test 3 except that the measurement is along the “/” direction and that LED Output 4 is used. 

Test 5 – Gage  

Objective:
Diameter measure of the circular recess.

Select type: 
Linear measure (Shape = Line)


Set up: 
Gage placement clear through the circular hole in the “\” or “/” direction.


Passing:  
Nominal 120 ± 10 pixels


LED output:
Output 5 ON if passing

Test 6 – Gage

 (Redundant to Test 1 using the edge detection method)

Objective:
Test for existence of two recessed areas (square and circle) and two through holes  


Select type: 
Edge count


Set up: 
Gage placement clear through the middle of the short sides of the block.


Passing:  
Nominal 10 ± 0 edges


LED output:
Output 6 ON if passing

Test 7 – OCR/OCV
Optional exercise
 
Objective:
Check the validity of the “license plate” on the carrier pallet


Select type: 
OCV


Set up: 
Test with variations of “PLT00x”.  Refer to the handout on A-B’s “metacharacters”.

Passing:  
Nominal 1 ± 0 occurrences

LED output:
Output 7 ON if passing

Test 8 – OCR/OCV
Optional exercise

Objective:
Check the validity of the “date code” on the carrier pallet


Select type: 
OCV


Set up: 
Test with variations of “DATx0x”.  Refer to the handout on A-B’s “metacharacters”.


Passing:  
Nominal 1 ± 0 occurrences


LED output:
Output 8 ON if passing

Note that Test 8 requires an addition of another tool type called Build Reference.  This is to rotate the window around the character string “DATx0x” by 270° clockwise.  Read a section on Build Reference in the CVIM2 reference manual or ask the instructor for assistance. 

Test 9 – Mathematics

Objective:
Assessment of the test results to accept (pass) or reject (fail) the peg holder.


Select type: 
Results (Pass/Fail) and Logic

Set up: 
Combine symbols in the keyboard screen to form a complete logic expression:



(Test 1 OR Test 6 Pass) AND (Test 2 Pass) AND (Test 3 OR Test 4 Pass) AND 




(Test 5 Pass) AND (Test 7 Pass) [AND (Test 8 Pass)]

Passing:
Nominal 1 ± 0 occurrences 


LED output:
Output 9 ON if passing
