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e ABSTRACT

By

Alvito Davian

Leonardo Rusli, B.Sc., M.Sc., Ph.D, Advisor

SWISS GERMAN UNIVERSITY

This thesis aims to implement an Internet of Things (IoT)-based
predictive maintenance system for household washing machines,
focusing on the early detection of component degradation,
particularly within bearings. As modern appliances become more
integrated with smart technologies, proactive maintenance
strategies are essential to enhance operational reliability and
extend equipment lifespan. The methodology involves the
integration of multiple sensors—including an MPU6050
accelerometer for vibration monitoring, an GY MAX4466 for
audio frequency readings, and an ACS712 for current sensing—
connected to an ESP32 microcontroller. Data are collected and
analyzed in both time and frequency domains to isolate irregular
patterns that signify mechanical anomalies, especially bearing
wear. The system employs signal processing techniques such as
Fast Fourier Transform (FFT) for frequency analysis, andsome
filtering technique to increase the system’s accuracy. Preliminary
testing has demonstrated the system’s capacity to detect early
signs of wear through distinct vibration and audio signatures. The
research concludes that such IoT-enabled monitoring systems can
significantly enhance maintenance accuracy and reduce downtime,
while also serving as a scalable model for broader home appliance
diagnostics.

Keywords: Predictive Maintenance, IoT, FFT, Vibration Analysis, Smart Washing
Machine.
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