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Abstract : A burst signal is occurred when a defect appear in the acoustic emission signal. These could be
classified according to features of the faults, but this has not been done at present. In this thesis, burst
signal extraction and fault features were performed to apply signals of acoustic emission to feature based
machine learning. In order to extract a burst signal, Envelope signal was used to Moving root mean square
and a method of automatically searching for thresholds that change depending on the type, sensitivity, and
target of sensor was developed. To apply the extracted burst signal to feature-based machine learning, feature
analysis of the defect burst signal was investigated, and a research on Acoustic emission dedicated features
was performed. Based on this method, it was confirmed that accuracy of machine learning was improved
using Pencil lead break test about experimental data.
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Table 1 Features of AE signal
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Fig. 3 Flow of features based machine learning
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Table 2 Specification of AE sensor
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AE Parameter

1 Counts
2 Duration
3 Rise time
4 Counts to peak
5 Average frequency
6 Reverberation frequency
7 Initiation frequency
8 Rise angle
9 Decay angle
10 Peak frequency
11 Frequency centroid

Developed features
12 Counts/Duration
13 Counts to peak/Rise time
14 (Counts - Counts peak)/

(Duration - Rise time)

15 Max peak/Rise time
16 RMS/Duration
17 Mean/Duration
18 Impulse factor/Duration
19 Shape factor/Duration
20 Square mean root/Duration
20 Envelope RMS/Duration
21 Envelope Mean/Duration
22 Exponential Fitting Coefficient 1
23 Exponential Fitting Coefficient 2
24 Polynomial Fitting Coefficient 1
25 Polynomial Fitting Coefficient 2
26 Polynomial Fitting Coefficient 3
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Statistical features

27 Standard Deviation

28 Skewness
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34 RMS frequency
35 Root variance frequency
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Table 3 Specification of sensor & acquisition condition

Specification of AE sensor
Peak sensitivity [V/(m/s)] 96 dB
Operating frequency range 200 k~900 kHz
Directionality + 1.5 dB
Temperature range -35~75°C
Acquisition condition of AE data
Sampling frequency 1 MHz
Recording time 60 sec
Acquisition fault data 40 sample
Table 4 Experiment case
Case Type Thickness Hardness
1 0.5 mm 2B
Sharp lead
2 1.3 mm 1B
3 Color pencil 2.0 mm -

Fig. 9 Experiment method of PLBT
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