HHEE RS KR DOI:10. 7544/issn1000-1239. 2016. 20150463
Journal of Computer Research and Development 53(9): 2009-2015, 2016

RAZIETLERFNERE T MAC hil A EIREIR S

MEL BAL ZITE BRE
(P EBEGE KA TR SEE TR Jbat 100049)

(xingyulongl1@mails. ucas. ac. cn)

The Optimal Beacon Interval for Synchronous MAC in Low Duty-Cycle Wireless
Sensor Networks

Xing Yulong, Chen Yongrui, Yi Weidong, and Duan Chenghua
(School of Electronic, Electrical and Communication Engineering , University of Chinese Academy of Sciences, Beijing

100049)

Abstract  Energy efficiency is a fundamental theme in the design of wireless sensor networks
protocols, especially for medium access control (MAC) protocols. An energy-efficient MAC protocol
can significantly elongate the lifetime of wireless sensor networks by reducing the duty-cycle of sensor
nodes to an ultra-low level. Synchronous MAC can be even more efficient in data transfer at the cost
of requiring tight time synchronization through periodical beacon dissemination. The length of the
beacon interval may greatly affect the energy efficiency of a synchronous MAC. A shorter beacon
interval leads to higher synchronization cost due to frequent beacon sending and receiving, while a
longer beacon interval will lead to a larger guard time and longer idle listening due to clock drift.
Therefore, there is a tradeoff between these two parts of energy consumption. In this paper, we
investigate the optimal beacon interval for synchronous MAC in low duty-cycle sensor networks, and
then present a strategy that adaptively utilizes the optimal beacon interval in a TDMA-based MAC
protocol (called Opt-TDMA). By configuring the beacon interval to its optimal value according to the
data packets rate and network size, Opt-TDMA can reduce the overall power consumption of both
sending/receiving beacons and data packets. Experimental results demonstrate that Opt-TDMA is
more energy-efficient than pure TDMA protocol and SCP-MAC by using optimal beacon interval and

contention-free transmission.

Key words beacon interval; synchronous MAC protocol; low duty-cycle; energy efficiency; wireless

sensor networks (WSNs)
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