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A Study on the Feature Extraction of Pattern Recognition for
Weld Defects Evaluation of Titanium Weld Zone
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Abstract : This study proposes feature extraction method of pattern recognition by evaluation of weld defects in weld
zone of titanium. For this purpose, analysis objectives in this study are features of attractor quadrant and fractal dimen-
sion. Trajectory changes in the attractor indicated a substantial difference in fractal characteristics resulting from dis-
tance shifts such as porosity of weld zone. These differences in characteristics of weld defects enables the evaluation
of unique characteristics of defects in the weld zone. In quantitative fractal feature extraction, feature values of 0.87
and 1.00 in the case of part of 0.5 skip distance and 0.72 and 0.93 in the case of part of 1.0 skip distance were
proposed on the basis of fractal dimensions. Attractor quadrant point, feature values of 1.322 and 1.172 in the case
of ¢1x3 mm porosity and 2.264 and 307 in the case of #3*3mm porosity were proposed on the basis of distribution
value. The Proposed feature extraction of pattern recognition in this study can be used for safety evaluation of weld
zone in titanium.

Key Words : ultrasonic, weld zone, weld defect, pattern recognition, feature extraction, fractal dimension, attractor
quadrant
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Fig. 2. Schematic of titanium weld zone scan,
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Table 1. Configuration of titanium welding sample
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Fig. 6. Two dimensional attractor(41X3).
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Fig. 7. Two dimensional attractor(¢3X3).
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Table 2, Attractor quadrant features

Quadrant| One Two Three Four

Defects size quad. quad. quad. quad.

@1x3mm 1,172 1,246 1,322 1,260
¢3x3mm 1,986 443 2,264 307

Table 3. Fractal dimensions for weld defects

Hole <im Distance 5 ip 1.0 skip
$1x3mm 0.87 0.72
$3x3mm 1.00 093
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