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Local Binary Feature and Adaptive Neuro-Fuzzy based Defect Detection
in Solar Wafer Surface
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Abstract

This paper presents an adaptive neuro-fuzzy inference based defect detection method for various defect types, such as
micro-crack, fingerprint and contamination, in heterogeneously textured surface of polycrystalline solar wafers.
Polycrystalline solar wafer consists of various crystals so the surface of solar wafer shows heterogeneously textures.
Because of this property the visual inspection of defects is very difficult. In the proposed method, we use local binary
feature and fuzzy reasoning for defect detection. Experimental results show that our proposed method achieves a detection
rate of 80% ~ 100%, a missing rate of 0% ~ 20% and an over detection (overkill) rate of 9% ~ 21%.
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Table 1. The type of test images in our experiment

Categories Numbers
Micro-crack only 59
Defective images | Other detects 38
Total 97
Defect-free images 16
Total number of images 113
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Fig. 1. Feature space distribution of local binary features:
(a) defective image, (b) defect-free image, (c)
feature distribution of defective image, (d) feature
distribution of defect-free image
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Table 2. The performance of the proposed method

Defective
Patch |Performance Images Defect-free
sizes [%]  |Micro-crack| Other | Images
only |defect type
Detection 79.85 100 0
12x12 | Missing 20.14 0 100
Overkill 10.56 21.05 0
Detection 79.71 100 0
24x24 | Missing 20.28 0 100
Overkill 10.56 20.52 0
Detection 79.43 100 0
36x36 | Missing 20.56 0 100
Overkill 10.56 19.47 0
Detection 76.90 100 0
48x48 | Missing 23.09 0 100
Overkill 9.15 14.73 0
Detection 76.61 100 0
60x60 | Missing 24.78 0 100
Overkill 9.15 14.21 0
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Fig. 2. Results of proposed defect detection: (a) defective
image, (b) segmented defects (patch size of 12 x 12),
(c) segmented defects (patch size of 24 x 24), (d)
segmented defects (patch size of 36 x 36), (e) seg-
mented defects (patch size of 48 x 48), (f) segmented
defects (patch size of 60 x 60)
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