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Autonomous nondestructive evaluation using non-contact ultrasonic measurements
and machine learning

Hayashi, Takahiro
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loT
One Class-SVM

The non-contact ultrasonic measurement and machine learning technologies for
determining abnormal noise were investigated as technologies for the loT and automation of
non-destructive inspection technology. For non-contact measurement, techniques using lasers and
microphones were investigated, and for machine learning, the automatic determination of abnormal
noise from acoustic data leaking from pipes using One Class-SVM was investigated. The results showed
that the use of remote acoustic measurement and machine learning enabled the determination of
abnormal noise with very good accuracy.
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Data label Frequency | Amplitude | Interval C-ycles Number of
[kHZ] [Vl [ms] [times] | measurements
Burst none 0 150
Burst 1 8 5 300 50 150
Burst 2 7 5 300 50 150
Burst 3 9 5 300 50 150
Burst 4 8 5 200 50 150
Burst 5 8 5 2000 50 150
Burst 6 8 5 300 20 150
Burst 7 8 5 300 100 150
Accuracy Test data
% Burst | Burst | Burst | Burst | Burst | Burst | Burst | Burst
none 1 2 3 4 5 6 7
Burst
100 100 100 100 100 100 100
none
o Burst 1 100 100 100 100 100 99 7
S
z Burst 2 100 100 100 100 100 100 100
S Burst 3 100 100 100 100 100 100 100
'g Burst 4 100 100 100 100 100 100 100
- Burst 5 100 100 100 100 100 41 100
Burst 6 100 100 100 100 100 87 100
Burst 7 100 100 100 100 100 100 100
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