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Agro-meteorological monitoring system based on event-driven modeling of
cyber-physical system

DING Cheng-jun', LIU Qiang"*, TIAN Jun-giang', ZHU Xue-hong'*
(1.School of Mechanical Engineering, Hebei University of Technology , Tianjin 300130, China; 2.Taihua Hongye ( Tianjin) Robot Technology Research In-
stitute Co., Lid., Tianjin 300130, China)

Abstract: In view of the shortcomings of traditional agricultural meteorological observation and current sensor tech-
nology, a set of meteorological remote monitoring system based on cyber-physical system( CPS) was designed. In view of the
temporal and spatial characteristics of CPS, a three layer CPS model was established based on the node event-driven method
and spatiotemporal event modeling method was put out. In this system, edge device was responsible for perception and cloud
platform was responsible for the calculation. The system ensured concurrency in time and space by event-behavior model and
completed the integration of acquisition, transmission and processing of meteorological information. Moreover, at the edge of
the network, convolutional neural network was used to identify the system power and adaptively change the sampling fre-
quency to minimize energy consumption of the system . The experiment and system model test run results at the test site of

Hebei university of technology showed that the system had

7S B HA.2017-10-25 good real-time , stability and spatiotemporal
HAWE . JOEm R 4RI H (15ZXHLGX00210) ; K H i = synchronization. Besides, the functions of acquisition,
2T /R0 B (14ZCZDSF00025) 5 KT “ 863" WS 4% 4k, transmission, processing and remote monitoring of agricul-

T H (14RCHZGX00862) tural meteorology can meet the needs of users at all levels.
YEE R THAHE (1973-) B WALIE R 1, B2, WF 58 5 1] ik Key words: cyber-physical system; agricultural
AR FPBENEA . (E-mail) dej@ hebut.edu.cn meteorology; event-dirven; edge device; MQTT proto-
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Fig.3 The flow chart of edge equipment
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Fig.8 Results of delay test
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Fig.9 Results of packet loss test
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Fig.10 Results of energy consumption comparison
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Table 2 Performance comparison of spatiotemporal synchroniza-

tion
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