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Abstract : Industrial wireless monitoring terminals are crucial components of the perception layer in the Industrial
Internet of Things (lloT), responsible for collecting multi-source sensor data, performing edge
preprocessing, and transmitting it wirelessly over long distances. LoRa technology, characterized by
its long-range, low data rate, and low power consumption, is well-suited for deployment in industrial
settings where power supply is limited and wiring is challenging. However, under conditions of
strong electromagnetic interference, metal obstruction, and power supply fluctuations, terminals often
encounter issues such as increased sampling noise and drift, unstable link performance, high average
power consumption, and inadequate interface protection. This paper first analyzes the hardware
circuit composition and typical bottlenecks of LoRa—based industrial wireless monitoring terminals.
Based on this analysis, it proposes optimized design strategies in areas such as signal acquisition
and conditioning, radio frequency (RF) front—end and antenna matching, power management and
sleep strategies, main control and communication coordination, and anti—interference and industrial
protection. These strategies provide references for achieving high reliability, low power consumption,
and engineering deployment of the terminals.

Keywords : LoRa; industrial wireless monitoring terminal; hardware circuit; low power consumption;
anti-interference
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