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Remote Monitoring and Automated Operation and Maintenance System for
Smart Water Weighing Instruments under IoT Architecture

[ Abstract ] This paper proposes an adaptive remote monitoring and automated operation and maintenance sys—
tem for smart water weighing instruments based on the Internet of Things (IoT). Taking the loss—in—weight scales for
chemical dosing and chemical storage tank scales in sewage treatment plants as the primary monitoring objects, the system
adopts a five—layer architecture consisting of perception, network, edge, cloud, and application.At the perception layer,

a high—precision weighing sensor array is adopted to enable multi—sensor data fusion and low—power data acquisition;
the network layer employs a hybrid 5G/LoRa protocol and embeds blockchain hashes to ensure data security; at the edge
layer, Kalman filtering is implemented for data smoothing, along with isolation forest for anomaly detection; the cloud
platform integrates an improved Q—learning based reinforcement learning agent to drive predictive maintenance, thereby
forming a closed—loop self—healing mechanism encompassing "perception — analysis — decision—making — execution".
Simulation results show that Kalman filtering reduces the RMSE of weighing signals by 83%, the F1—score of anomaly
detection reaches 0.94, and the reinforcement learning agent converges to a near—optimal strategy in approximately 150
rounds, significantly improving dosing accuracy and operation and maintenance efficiency.

[ Keywords ] weighing indicutor; Internet of Things (IoT); remote monitoring; reinforcement learning; automated

operation and maintenance
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