Defect Inspection of the Polarizer Film Using Singular Vector Decomposition
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ABSTRACT

In this paper, we propose a global approach for automatic inspection of defects in the polarizer film image. The proposed method does not
rely on local feature of the defect. It is based on a global image reconstruction scheme using the singular value decomposition(SVD). SVD is
used to decompose the image and then obtain a diagonal matrix of the singular values. Among the singular values, the first singular value is
used to reconstruct a image. In reconstructed image, the normal pixels in background region have a different characteristics from the pixels in
defect region. It is obtained the ratio of pixels in the reconstructed image to ones in the original image and then the defects are detected based

on the the statistical process of the ratio. The experiment results show that the proposed method is efficient for defect inspection of polarizer
film image.
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Fig. 2. Test image and Reconstructed image
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Table, 1. Pixel value variation

3 | A% | B | ¥ | E%
g2l | da2 | a3 | a1 | S22

A 144 | 138 | 133 [ 19 [ 109
A, | 143 | 1412 | 143 | 1422 | 1388
A, | 1443 | 1411 | 143 | 1407 | 1189
A, | 1436 | 1416 | 1431 | 1406 | 1181
A, | 87| 142 | 431 | 1405 | 118
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Fig. 3. Pixel value variation at an image with white
defect
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Table. 2. Pixel value ratio at an image with black defect
Y| A | B | 2F | EF
B4 1|32 213843 31342
Ru 0.99 1.02 1.08 1.19 1.27
Ri 100 | 102 | 108 | 118 | 1.09
Riz 1.00 1.03 1.08 1.18 1.08
Rus 1.00 1.03 1.08 1.18 1.08
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Table. 3. Pixel value ratio at an image with white defect
48| B | BE | EF | £F
a1 |gdr 2823841842
Rn 0.97 0.99 1.05 0.80 0.82
Ri2 0.97 0.99 1.05 097 0.99
Ris 0.97 0.99 1.05 0.97 0.99
Rus 0.97 0.99 1.05 097 0.99
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