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Welding Inspection with Image Processing
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We studied a welding inspection for terminal welding of a Fuel Pump with image processing.

Color Extraction Method with blob analysis had gray zones of 13%. The gray zones are vague areas, which
are a mixture of good pieces and defective ones.

The Mahalanobis distance method was not able to avoid the gray zones despite the adding of features with
texture analysis.

Finally, we applied the SVM (Support Vector Machine) method to detect the gray zones. First, we made a
SVM tool for selecting the three features and were able to display the SVM border surface in 3D.
However, under the SVM method the possibilities of misjudgment still exist for defective work that cannot be
covered by supervised learning. Therefore, we applied SVM with the process capability index (CP).

As a result, we could significantly decrease excessive judgments of defective goods.
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Fig. 6 Result of the Mahalanobis Distance Method
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Table 1 Result of Kernel Type

Sample by Conventionnt | v-SVC J w-SV v-SVC | wSVC
No | person | Method | Linear | Polv § RBF | Sigmoid |
1 NG NG NG 0K NG 0K
2 0K NG 0K oK | NG OK
3 0K NG NG 0K NG 0K
4 0K NG NG 0K NG 0K
5 NG NG NG | NG NG 0K
6 0K NG 0K 0K NG 0K
7 0K NG 0K 0K NG 0K
8 0K NG NG 0K NG 0K
3 NG NG NG NG NG OK
2 0K NG 0K 0K NG 0K
30 NG NG NG NG | NG 0K
i NG NG NG NG J NG 0K
33 OK NG 0K OK NG 0K
Resuilt - NG NG NG NG
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Table 2 Result of Training

Featurel Feature? Featured Scalmg. Hit Ratio
Area Eneray Contrast Done 0,956
Area Energy Contrast Done (1,964
Arca Enery Eniropy No 0.4
Area Energy Entropy Done (.968
Ara Energy Homogeneity No (.40
Area Energy | Homogeneily Done 0.938
Area Contrast Entropy No 0,966
Area Contrast Entropy Done 1,930
Area Contrast | Homogeneity No 0,966
Area Contrast | Homogeneily Done 0,970
Area Enropy. | Homogeneity No (1954
Area Entropy | Homogeneity Done 0,966
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Table 3 Result of the Methods
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4) LIBSVM—A Library for Support Vector Machines
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