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Nondestructive Detection of Wood-Boring Insects Using
Acoustic Emission: A Case Study of a Wooden Craft Object
Infested with Minthea rugicollis

WATANABE Hiroki*

It is difficult to visually find an active infestation of wood-boring insects in museum
collections and other related objects. In this study, acoustic emission (AE) monitoring was
used to nondestructively detect an infestation of Minthea rugicollis (Coleoptera: Bostrichidae)
in a wooden craft object, a drum bought in Indonesia, which simulated a museum object. The
drum was also subjected to X-ray computed tomography (CT) scanning to visualize the
distribution of M. rugicollis individuals inside, and the efficacy of AE monitoring for detecting
wood-boring insects was discussed.

First, the drum was scanned using an X-ray CT scanner. Then, AE measurement was
conducted at 22 spots on the surface of the drum using a resonance model AE sensor. After
the drum was heat-treated to eradicate the insects, AE measurement was conducted again at
five spots.

AE events that were estimated to result from the activities of M. rugicollis were detected
from the drum before heat treatment. The number of the AE events detected on the surface
of the drum was highly correlated with the number of M. rugicollis individuals, which was
counted using the CT data, near (e.g. within 40 mm from) the measurement spot. After the
heat treatment, no AE events were detected at any of the five measurement spots. The
results suggested that, in the measurement conditions employed in this study, the AE sensor
could detect the presence of beetles mostly within approximately 30-40 mm from the center of
its face. For application of AE monitoring to actual museum objects, further examinations on
such issues as the choice of appropriate coupling materials will be necessary.

*Kyushu National Museum



