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Development of On-line Wrinkle Measurement System Using Machine Vision
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Abstract

Roll to roll (R2R) manufacturing process, also known as 'web processing’, has been tried for producing electronic
devices on a flexible plastic or metal foil. To increase the performance and productivity the R2R process, effective
control and on-line supervision for web quality becomes very important. Wrinkle is one of the defects, which is incurred
due to compressive stresses. A system for on-line measurement of wrinkle is developed using area scan camera and
machine vision laser. The 2D image, obtained by area scan camera, is produced by Gaussian regression method to
characterize the wrinkle on a transparent web. The experiment proves that 0.3mm wrinkle height can be measured

successfully with 74fps.
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Fig. 1 Wrinkle on a web roller
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Fig. 2 Layout of the wrinkle measurement system
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2.2 System Calibration
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Fig. 3 Image of a laser stripe on the rolling web
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2.3 The Measurement Software
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Fig. 5 The measurement software
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Fig. 8 Multi thread processing
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3.1 Image Processing
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2 Profile Filtering
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Fig. 10 A profile before and after filtered by the

Gaussian regression method

3.3  Wrinkle characterization
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(a) The bitmap image (shown in inverted color)
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Fig. 11 A typical measurement.

Table 1 Results of a typical measurement

Number Location Height Sharpness

of Wrinkles (Wy) (Wz2) (Ws)

Wrinkle 1 9.5 4.80 3.6

Wrinkle 2 12.3 4,74 3.38

Wrinkle 3 14.9 3.68 2.45

Wrinkle 4 18.0 2.32 1.78

Wrinkle 5 20.7 2.09 1.23
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