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In this study, the classified researches the artificial and natural flaws in welding parts are performed using the pattern
recognition technology. For this purposc the signal pattern recognition package including the user defined function was
developed and the total procedure including the digital signal processing, feature extraction, feature selection and classifi-
er selection is treated by bulk. Specially it is composed with and discussed using the statistical classifier such as the linear
discriminant function the empirical Bayesian classifier. Also, the pattern recognition technology is applied to classifica-
tion problem of natural flaw(i.e multiple classification problem - crack, lack of penetration , lack of fusion, porosity, and
slag inclusion, the planar and volumetric flaw classification problem). According to this results, it is possible to acquire
the recognition rate of 83% above even through it is different a little according to domain extracting the feature and the

Pattern Recognition(3 4F¢14]), Digital Signal Processing(L] 2|8 41 & % 2]), Feature Extraction(5%) &%), Feature
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Table 1 Selected feature variable

Feature Variablc " Explanation
Rise time Duration of the waveform's rising
transition from 20% to 80%
Rise slope Inclination of the waveform's rising
transition from 20% to 80%
Pulse duration Width of the pulse
Mean Mean value of the pulse
Amplitude Absolute value of the top minus the base
in the frequency domain
Max.(Ccep.) Maximumvalueoftherealaxisinthecom-
plex cepstral domain
2nd PDF 2nd Probability Density Function in the
histogram
0.50 . ¥ crack
. * Decision Boundary o porosity
. A slag
0457, lack of penetration
4 lack of fusion
Wi 0.40
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Fig. 5 Rise time / Rise slope (Cluster plot of feature variable)
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Fig. 6 Rise time / Puise duration (Cluster plot of feature variable)
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Fig. 7 Pulse duration / 2nd PDF(Hist. domain) (Cluster plot
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Table 2 Result of recognition

Feature Feature
. C.R. ) C.R
Variable Variable
Rise time Rise slope
. 0.92 0.65
/ Rise slope / Mean
Rise time Rise slope
. 0.89 0.92
/ Pulse duration / Max.(Ccep)
Rise time Rise slope
. 0.93 0.81
/ Amplitude /2nd PDF
Rise time Pulse duration
0.77 0.85
/ Mean / Mean
Rise Time Pulse duration
0.92 . 0.74
/ Max.(Ccep) / Amplitude
Amplitude Pulse duration
. 0.76 0.65
/ Rise slope /Max.(Ccep)
Amplitude Pulse duration
0.91 0.92
/ Mean /2nd PDF
Amplitude 2nd PDF
0.93 0.85
/ Max.(Ccep) / Mean
Amplitude 2nd PDF
0.85 0.78
/ 2nd PDF / Max(Ccep)
Rise slope Max(Ccep)
. 0.76 0.86
/ Pulse duration / Mean

* Classification Rate - CR
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