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Analysis of Tile Installation Using Sound Signals

By  Miss Kultida Srisongmuang

Mr. Panuwa Krongyut

Abstract

This project proposes the design and development of a tile installation quality
inspection tool that analyzes sound signals produced by knocking on tiles. The developed
tool consists of two main variants: a tile installation quality inspection tool with an
electromagnetic bolt and one with a tile knocker. Both tools comprise two main components:
a tile tapping system and a sound recording system using a microphone, with a Raspberry Pi
4 as the processing unit. The recorded audio signals are converted to the frequency domain
using Fast Fourier Transform to analyze the frequency values with the highest amplitude.
According to experimental results, tiles with air cavitation underneath produce lower
frequencies compared to tiles installed without voids. However, variations in the percentage
of sand mixture in cement cannot be clearly analyzed with the developed instruments. The
results demonstrate that the electromagnetic bolt version can clearly distinguish between
tiles installed without voids and tiles with few voids. Similarly, the tile knocker version can
clearly distinguish between tiles with few voids and those with many voids. The experimental
results validate the effectiveness of the developed tools for checking tile installation quality,

showing potential for further development and practical applications.



