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A Study on Defect Recognition of Laser Welding using

Histogram and Fuzzy Techniques
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Abstract

This paper is addressed to welding defect feature vector selection and implementation method of welding defect
classifier using fuzzy techniques. We compare IAV, zero-crossing number as time domain analysis, power spectrum
coefficient as frequency domain, histogram as both domain for welding defect feature selection. We choose histogram as
feature vector by graph analysis and find out that maximum frequent occurrence number and section of corresponding
signal scale in relative histogram show obvious difference between normal welding and welding with penetration depth
defect. We implement a fuzzy welding defect classifier using these feature vector, test it to verify its effectiveness for
695 welding data frame which consist of 4000 sampled data. As result of test, correct classification rate is 92.96%.

Lab experimental results show a effectiveness of fuzzy welding defect classifier using relative histogram for practical

Laser welding monitoring system in industry.

Key words : Welding defect, Fuzzy, Classifier, Relative histogram, Penetration depth defect
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Fig. 5. Histogram of welding data in absolute domain.

(a) normal welding (b) welding with penetration depth defect
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