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« [ISSDWB MEMS Accelerometer - 3-axis
digital sensor designed for industrial
condition monitoring

» ESP32-S3 MCU - On device FFT and
feature extraction

 RYLYR998 LoRa Module (868/915 MH2)
- long-range, low-power wireless
transmission to gateway

» Clamp - Height adjustable clamp
accommodates variable pipe

Score > 0 is more anomaly-like, Score < 0 is more normal-like , :
y FFT shows vibration energy across frequency, current data covers

the 0-500 Hz structural vibration band

* |solation Forest achieved strong leak detection on collected vibration recordings

« Multi-window voting reduced false alarms while maintaining high leak recall

LoRa provides a low-power wireless link suitable for noisy industrial environments
Nodes transmit processed features instead of raw data to reduce communication load « The results support the feasibility of GASLEAD's vibration-based sensing approach
Multi-node anomaly confirmation improves robustness against factory background vibration

Gateway aggregates node alerts for SCADA visualization and TDOA localization
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