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Automated Defect Detection Using AdaBoost in Hammering Test
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*I Department of Precision Engineering, School of Engineering, The University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan

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.

Key Words :

1. Fil
AR, R RN ﬂéntﬁA4V7?®
EFHLDNMRE & 72> TN D . RO T- DI Tk DOk
foer 72 AR iéﬁﬁ%ﬁ%@%ﬁﬁn%ﬁkﬁéﬁaﬂa
RIHHUZ B2 5iE¥EE 2 TAFTIT O 2 LIXREE
ThbdH. TOied, BEinRy MrEEFIHLZHE)
T OEBRR RO HN TN D
RIERMROBISGTIX, BRETZ (K1) BIA<H
WHENTEY, MEEEOSTEAL TN Z b E
WAFICL A2 Thi Tz, LaL, AFIZk
LIZIIMHBEOMAZED KX, BEICITZ<O
BEBRAMEL 725, B LTS I Lood 5
BUR T, BREE» ORI SR EEZ 2T TE 2 HE)
P AT LOB% - BANIREOBRETHD.
RBREEOBREI A7 AL T, 227 U—F
BN RV ONBERE Y ONBEE AT DT

FEr Ry hAERSHTHEDC UL, ok
IRV AT ATORMNIERREMEDO AL —X |2k 5
BIRSHTITON A 5E01 4L, fIRIcL st A

Bibd 22 U — FOERFEE DR A L ORI
mQ&E%E®@HK@EéMk%@%%%&&Ei
e & FEoTna
HARIZIS U 2 HEZ2Er o FEIZES L C, Support
Vector Machine °= =2 —J /LR v s U —7 7% E O

RO RF RSB LR ERG % L (T 113-8654
FRUER SCRUX AR 7-3-1) {fujii,yamashita,asama} @robot.t.u-

tokyo.ac.jp

Automated Diagnosis, Maintenance and Inspection, Hammering Test, AdaBoost

i

Percussion stick
A 8

i ’ Rubbing

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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Fig. 4 Experimental environment
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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
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S |
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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
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Fig. 8 Result of detecting metal by rubbing test
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Pseudo crack (3mm wide) -

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
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Fig. 10 Result of detecting crack in woody materials
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