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Design and Prototyping of a Tile-Debonding Diagnostic Device
and Development of a Diagnostic Position Recognition System

Abstract

This paper details the development of a tile-debonding diagnostic device that can perform practical and
reliable inspection of debonding using first-wave maximum amplitude of impact sound for diagnosing. The
prototyped device has an impact force sensor for calibrating varying impact force and has four microphones
for the purpose of reliable detection in the vicinity of the debonding boundary. For calibration of the device, a
standard test specimen was devised and through experiments on the specimen, an appropriate parameter
was set and the effectiveness of locating four microphones was verified.

In addition, to perform the recording and drawing of results efficiently, it is desirable to have a system that
can automatically recognize the diagnostic position. Therefore, a diagnostic position recognition system using
an external trigger camera and AR markers was built. In this system, the camera is pointed toward the
surface to be inspected. Four AR markers are attached to the surface within the camera’s field of view, and
another AR marker is attached to the diagnostic device which has the impact force sensor. At the same time
as the device strikes the surface, the system instantaneously recognizes images with trigger signals from the
impact sensor and synchronizes the diagnostic results with the position information. It was confirmed that
this system could diagnose debonding and position recognition at an impact frequency of up to 10 Hz, and

that position recognition accuracy is sufficient for detection of tile debonding.
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