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Automated Defect Detection Using AdaBoost in Hammering Test
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Automated diagnosis systems are necessary for maintenance of social infrastructures
which have superannuated. This paper presents an automated classification method in order to
detect defects of different materials using acoustic signals in hammering test. The approach
consists of two steps. The first step is extraction of features using Short-time Fourier Transform
(STFT) and the second one is training of classifiers based on AdaBoost which is a kind of
boosting algorithm. In the experiments, we discriminate between woody and metal materials
by different methods of hammering test, which are tapping and rubbing. We also show the
crack which is imitated artificially can be accurately detected from woody materials.
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Fig. 1 Hammering test (tapping and rubbing)
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Fig. 2 Proposal method to detect defects
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Fig. 3 Boosting algorithm
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k∈K (At(k)− Āt)(x(k)− x̄)√∑
k∈K (At(k)− Āt)2
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Fig. 4 Experimental environment

(a) Woody material

(b) Metal material

Fig. 5 Spectrum examples
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Table 1 Learning samples of tapping test

Class Learning sample Number
of samples

class 1
tapped sound of stainless

2,996
board

class 0
tapped sound of plywood

3,770
and environmental sound

Fig. 6 Result of detecting metal by tapping test
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Fig. 7 Rubbing test (four to-and-fro motions)
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Table 2 Learning samples of rubbing test

Class Learning sample Number
of samples

class 1
rubbed sound of stainless

3,020
board

class 0
rubbed sound of plywood

2,904
and environmental sound

Fig. 8 Result of detecting metal by rubbing test
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Fig. 9 Experiment to detect pseudo crack
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Table 3 Learning example to detect pseudo crack

Class Learning sample Number
of samples

class 1
rubbed sound at the moment

2,939
of passing on the crack

rubbed sound of
class 0 plywood and stainless board, 3,592

and environmental sound

Fig. 10 Result of detecting crack in woody materials
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Fig. 11 Error of training result in cross validations

Fig. 12 Final weights of training samples in the test of
rubbing on cracks
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