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Time-Frequency Pattern Extraction for Defect Detection in Hammering Test
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Hammering test is adequate for the auto-inspection of social infrastructures because of its high

accuracy and easiness of operation. Recently, a lot of machine learning approaches to construct defect

detectors of hammering test are studied. However, difficulty in obtaining training dataset of hammering

sound decreases the performance of the detectors due to overfitting to the training dataset. In this paper,

against the problem, a hammering sound feature that is liftered in the quefrency domain is validated.
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Fig.1 Sub-band similarity evaluation in time-frequency varia-
tions, which can be treated as a two-dimensional pattern.
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(a) Spectrogram of liftered hammering sounds.
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(b) Result of defect detection.

Fig.2 Hammering sound spectrograms obtained from the test pieces which include a slant crack (45deg, 30deg and 15deg).

Table 1 The specifications of concrete test-pieces
(W x D x H=500mm X 500mm X 150 mm).

Test pieces Crack angle Maximum of crack depth
TP 45deg 53 mm
TPg 30deg 37 mm
TPc 15deg 19 mm
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Fig.3 The performance difference of the raw-data-based detec-
tor and the liftered-data-based detector.
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