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Automated Recognition of Material Condition Using Boosting Algorithm in Hammering Test

Hiromitsu FUJII, Atsushi YAMASHITA and Hajime ASAMA

Automated diagnosis systems are necessary for maintenance of superannuated social infrastructures. This paper presents

an automated classification method to detect defects of 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 ensemble learning algorithm. We use the weak classifiers

based on simple template matching method, which can consider both variable scale of amplitude and variable range of

frequency. In the experiments, we discriminate between woody and metal materials by different methods of hammering

test, which are tapping and rubbing. Furthermore, our method can be applied to actual diagnosis; detection of crack in

plaster walls.
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Fig. 1 Hammering test (tapping and rubbing)
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Fig. 5 Experimental environment

Table 1 Learning samples of tapping test

Class  Learning sample Number of samples

tapped sound of stainless

board

class 1 1,508

tapped sound of plywood

class 0 1,756

and environmental sound
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Fig. 6 Result of detecting metal by tapping test
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Fig.7 Experiment to detect pseudo crack

Table 2 Learning example to detect pseudo crack

Class Learning sample Number of samples

class 1 rubbed sound at the moment 1,405

of passing on the crack

rubbed sound of plywoord
classO  and stainless board and 1,476

environmental sound
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Fig. 8 Result of detecting crack in woody materials
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Fig. 11 Experimental environment of crack detection on the plaster wall

Table 3 Learning samples of detecting crack on wall

Class Learning sample Number of samples

class1  tapped sound of defect wall 494

tapped sound on normal wall

class 0 837

and environmental sound
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Fig. 12 Results of cracks detection on plaster wall by tapping
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Fig. 13 Result of defect detection on plaster wall
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