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Design of Greenhouse Environment Monitoring System based on Wireless Sensor Network

NIU Qing-song, HU Yong-qiang, DENG Xi-jin et al ( Institute of Qinghai Science and Technology Information, Xining, Qinghai
810008 )

Abstract According to the problems of difficult wiring, low flexibility and high cost in greenhouse environment monitoring system at present,
we constructed the greenhouse environment monitoring system based on wireless sensor network (WSN). The sensing node and gateway node
were designed. The sensor node in this system is used to collect environmental parameter. Data were sent to gateway node through wireless
sensor network. The gateway node transmit data to remote monitoring platform. The microprocessor modules of node hardware used
MSP430F149 Single Chip Microcomputer to process and control data. Wireless communication module is composed by nRF905 radio frequency
chip and its peripheral circuit, which were used to transmit and receive the data. Sensor module used AM2301 sensor to measure data. Circuit
of power module was composed of LT1129-3.3, LT1129-5 and Max660, so as to provide 3.3 and +5 V power supply. Wireless routing proto-
col in the node was developed by C language, and realized the node data acquisition and treatment, rules retransmission and Tele transmission
and so on. Remote monitoring software used NET. ASP, HTML and C# for development, which provided visual and intuitionistic WEB mode
remote data management platform. Networking testing of this system was carried out in greenhouse in Xining City of Qinghai Province. Results
showed that the system was stable and reliable. The average packet loss rate was 2.4% , which effectively solve the problems in greenhouse
environment monitoring system, and met the requirements for application of greenhouse cultivation environment monitoring.

Key words Wireless sensor network ; Greenhouse environment; Wireless monitoring system; Network performance
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Table 1 Test statistics of network packet loss rate

(%)

ID Local Pakts Forwarding Rec Pakts Lost
Pakis
node 1 336 15 345 6
node 2 336 12 339 9
node 3 336 7 337 6
node 4 336 5 329 12
node 5 336 1 328 9
Total 1 680 40 1678 42
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