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[Abstract]

In this paper, we proposes a method for real-time processing of inter-floor noise problems by
embedding TinyML, which includes a deep learning model, into ultra-low-power systems. The reason
this method is feasible is because of lightweight deep learning model technology, which allows even
systems with small computing resources to perform inference autonomously. The conventional method
proposed to solve inter-floor noise problems was to send data collected from sensors to a server for
analysis and processing. However, this centralized processing method has issues with high costs,
complexity, and difficulty in real-time processing. In this paper, we address these limitations by
employing On-Sensor Al using TinyML. The method presented in this paper is simple to install,

cost-effective, and capable of processing problems in real-time.
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3.1 Collection of floor vibration data
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Fig. 1. A graph representing floor vibrations in the x, v,
and z axes of a gyroscope
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Fig. 3. Gyroscope Z—axis graph for six actions

3.2 Developing a CNN model for noise
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Table 1. The results of inter-floor noise testing
Test True False
Category No No No Accuracy

Walking 100 93 7 93%
Random Walking 100 96 4 96%
Running 100 96 4 96%
Hammer blow 100 100 0 100%
Rolling dumbbell 100 100 0 100%
Desk drag 100 91 9 91%

Total 600 576 24 96%
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