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Energy Efficient Data Collection Method for Wireless Sensor Network in

Wheat Field

SUN Haoran"?,ZHAO Chunjiang™**, WU Huarui*’, MIAO Yisheng™’, YU Helong'

(1. College of information Technology Materials, Jilin Agricultural University, Changchun 130118; 2. National Engi-
neering Research Center for Information Technology in Agriculture, Beijing 100097; 3. Beijing Research Center for In-
Sformation Technology in Agriculture, Beijing 100097, China)

Abstract: Wheat field wireless sensor network is an important basis for realizing agricultural precision operation
such as wheat variable fertilization, irrigation decision—making, pest control and other. Aimed at the problems of dy-
namic changes in wireless sensor networks and short monitoring cycles due to inconvenient power supply for moni-
toring the wheat farmland and complicated environment. A Topology based energy—efficient cluster—head rotation
Scheme for wireless sensor networks in wheat fields (TECRS) was proposed from the perspective of Energy consump-
tion optimization. In this method, the competitive weight of cluster heads was calculated based on the residual en-
ergy, topological position, node degree and other factors; and the sensor nodes with high residual energy, large node
degree and close to the sink node were selected as the cluster heads in order to improve the energy use efficiency of
nodes and extend the network life; finally, in order to solve the problem of high overhead of frequent rotation of clus-
ter heads in traditional clustering algorithm, by changing the cycle of cluster head selection, comparing the average
energy consumption and network life of the algorithm under different rotation cycles, the optimal frequency of clus-
ter head rotation was determined. The simulation results show that when the first round of cluster change was carried

out every 9 rounds of data upload, the network life cycle and node energy balance of the TECRS algorithm were opti-
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mal. The network life cycle was about 2 times of Low—Energy Adaptive Clustering Hierarchy(LEACH), 1.3 times of

Energy Efficient Double Rounds Clustering Protocol(EEDRCP) and A Layer—based Unequal Clustering Routing Pro-

tocol(LUCR), and the energy balance performance of the three algorithms was better, which was more suitable for the

monitoring of wheat field wireless sensor network with limited energy Application.

Key words: Wheat field; Wireless Sensor Network; Routing algorithm; Cluster heads selection; Energy consumption

balance; Cluster heads rotation
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