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Objectives

• Develop a vision system to implement the precise 
cutting of a rubber sheet like this

• One heel per second
• Max dim of the heel: 160x120mm2
• Max dim of the sheet: 1000x700mm2
• Problems:

– Variable templates
– Variable distances among the symbols
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Image of the 
‘vibram’ label
that must be
cut for the 
heel

The die cutter
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Use of a vision system
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cutter

Assembling of the vision system

•Critical positioning of the rubber sheet
•High perspective distortion
•Lighting?
•Critical constraint on the elaboration time

•The optimal position is 90°with
respect to rubber sheet!!!
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Task of the vision system

Row 1

P_symbol i P_symbol i+1
Position of the symbol (mm)

Row 2

• Elaboration by rows
• Detection of the 

symbol P_Symbol i

• Estimation of its
position 

• Detection of the 
adjacent symbol
P_Symbol i+1

• Evaluation of the 
shift: sP_Symbol
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The detection of each symbol

• Pattern matching
– Need of the template
– Correlation process

• Camera calibration
– Perspective and optical distortions must be compensated for.

• IMAQ suite of programs, in the LabView environment
• A single axis positioning stage is used to simulate the 

movement of the rubber sheet.
– Positioning precision: 1 micron
– PC controlled
– Produces the reference positions to perform the validation of the 

vision system  
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The demonstrator
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The measurement software
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Calibration interface
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Image acquisition
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Pattern matching interface
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Experimental results (1)

• Reference position: 0
– Acquire template
– Move to (reference +step) position
– Acquire image
– Detect the template position
– Go to reference position
– Go to acquire template

• Form the error distribution
– template position-reference+step

• Perform the statistical analysis
• Repeat with different colors, different templates,
• Different values of step
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Results (2)
Distribuzione delle misure
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Conclusions
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