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Adaptive Time Slot Allocation Transmission-sleep Timing Scheduling Method for
M echanical Vibration Wireless Sensor Networks

SHU Yun-long, TANG Bao-ping, HUANG Yi
(State Key Laboratory of Mechanical Transmission, Chongging University, Chongging 400030, China)

ABSTRACT: The work aims to reduce the transmission energy consumption of mechanical vibration wireless sensor networks
in view of the problems in uniform time slot allocation under the mass raw data transmission reguirement in mechanical vibra-
tion wireless sensor networks, such as increased transmission energy consumption and reduced transmission rate. Adaptive time
dot allocation transmission-sleep timing scheduling method for mechanical vibration wireless sensor networks was proposed.
Firstly, high accuracy of local clock of each sensor node regardiess of the errors among crystal oscillators was ensured by the
adaptive time slot allocation clock synchronization method based on beacon scheduling. Then, the optimal transmission slot was
allocated for each sensor node based on the transmission rate predicted according to LQI. Finally, a new sleep scheduling
mechanism was set up, in which the child nodes would be in a deeping mode until being automatically woken up in the next
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synchronization slot and gateway beacon frames were monitored. The number of conflicts, the energy consumption and the data

transmission rate were compared and tested. The transmission energy consumption by the proposed method was respectively
23.4% and 10.6% lower than that by CSMA-CA mechanism and uniform time dot allocation. This proposed optimized method
effectively reduces the energy consumption of mechanical vibration wireless sensor network.

KEY WORDS: mechanical vibration monitoring; WSNs; adaptive time slot allocation mechanism; time scheduling
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