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Design and Optimization of Environmental Monitoring System Based on Sensor Network
Jian Liu
Huai 'an Huaice Testing Technology Co., LTD

[Abstract] Aiming at the problems of small coverage, large data transmission delay and insufficient monitoring
accuracy of traditional environmental monitoring systems, a design scheme of environmental monitoring system
based on sensor network is proposed, and it is optimized from three aspects: hardware selection, network
topology and data processing algorithm. The system adopts a hierarchical structure, divided into the perception
layer, the network layer and the application layer. The perception layer uses high—precision multi—type sensors
to transmit data through ZigBee and LoRa dual-mode communication modules. The network layer uses the
improved LEACH routing protocol to reduce node energy consumption and improve transmission reliability.
The application layer adopts Kalman filtering and wavelet analysis algorithms to remove noise from monitoring
data and precisely fuse it. Experiments show that after optimization, the monitoring error of the system is
controlled within £2%, the data transmission success rate reaches 98.7%, and the node battery life is three times
longer than that of the traditional system. It can meet the requirements of large—scale, high—precision and
low—power environmental monitoring, and provide reliable data support for ecological environment protection,
disaster early warning, etc.
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