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Design and Improvement of the Communication Protocol for
Wireless Sensor Networks in Peach Garden

Lu Chen' Qu Wentai’ Yang Xianglong' Wang Chunlong' Cao Hong' Jia Shengyao'
(1. College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China
2. Ningbo Institute of Technology, Zhejiang University, Ningbo 315100, China)

Abstract; With the aim to deploy wireless sensor networks and accommodate to application in a peach
garden, the frequency of 2 470 MHz was selected, a distance of 40m was defined as a reliable
communication distance based on the monitoring of variance of packet deliver rate in long term, the result
and analysis of short term monitoring of packet delivery rate showed that quality of wireless links changed
greatly in short term and there were no significant correlation between them. Then a communication
protocol was designed based on the requirement of application and the characteristics of links: with the
aim to reduce power consumption of listening , the flooding time synchronization protocol was improved
and flooding-stable root time synchronization protocol was designed; as the link quality changes greatly in
short time the collection tree protocol was improved to enhance the packet deliver efficiency, a
comparatively complete communication protocol was designed by combining these two protocols above.
After that the protocol was implemented with nesC language in TinyOS, finally field tests were carried out
in the peach garden, the result shows that the time synchronization errors are less than 10 ms in the whole
net, the packet delivery rate of communication protocol is 8% ~15% higher than that of communication
protocol based on MultihopLQI. A TelosB node can run 264 d, with the supply power of two AA
batteries, indicating that the communication protocol achieves very low power consumption.

Key words: Peach garden  Wireless sensor networks  Packet delivery rate  Time synchronization

protocol  Routing protocol



