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Wireless Smart Machine Box for
Industrial loT Fault Detection and
Notification
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Abstract

In terms of traditional mechanical fault diagnosis, the type of fault
is determined by applying complex signal processing mechanisms
to analyze the collected vibration signals. However, the time
and labor costs are considerable because sophisticated experts
are required to perform this kind of signal-processing-based
methods. For medium-sized enterprises, the high time and labor
costs become huge cost burden. Because of the abovementioned
reasons, this work had developed a wireless smart machine box

for industrial loT fault detection and notification, which features:

1. Support fault diagnosis to multiple types of machinery
simultaneously: We first use an artificial intelligence technique
to simplify a complex diagnosis process. In this way, this work
can support the fault diagnosis to multiple machineries without
any prior knowledge, thereby reducing the diagnosis cost.

2. Support wireless sensing diagnosis technology: This
work uses Xilinx Pyng FPGA to develop the diagnosis
platform used to perform the machine learning diagnosis
operation module. Besides, this work integrates the ADI
Voyager wireless CbM sensor receiver module and Xilinx
Pyng FPGA. Therefore, this work can process the received
sensing signal and perform the diagnosis in real time.

3. Support real-time fault diagnosis notification in an IloT
environment: This work also integrate the wireless
transceiver module with Xilinx Pyng FPGA, which is used
to upload the sensing signals to the cloud database.

When the fault is detected, the diagnosis results will
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be notified to the mechanical maintainer via email.
Fig. 2 shows the software-hardware collaboration architecture of
the work. The ADI Voyager wireless CbM sensor is first deployed
in multiple motors to collect the operating vibration signals of
each motor. Afterward, the ADI Dust Network is employed to
perform anti-noise data transmission. The Dust Network uses
the 2.4GHz frequency band and can establish a SmartMesh with
different ADI Voyager wireless CbM sensors. In other words,
each wireless sensor can not only be used to sense vibration
information but also be used to assist in transmission from
other wireless sensors. In this way, it can achieve a more than
99.999% transmission reliability in a very harsh transmission

environment and achieve accurate remote sensing requirements.

The proposed wireless smart machine box for industrial loT fault
detection and notification can help enterprises diagnose and
monitor the health status of multiple machines simultaneously
with lower maintenance costs. Therefore, this work can greatly

reduce the enterprise’s cost burden for machinery maintenance.
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Fig. 2 Architecture diagram of fault detection platform applied to multi-
component vibration data




