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Traffic Adaptive Wakeup Control Mechanism
in Wireless Sensor Networks

Hye—Yun Kimf, Seong—Cheol KimH, Jun—Heon Jeonw, Joon—Jae Kim'"™""

ABSTRACT

In this paper, we propose a traffic adaptive mechanism that controls the receiver’'s wakeup periods
based on the generated traffic amounts. The proposed control mechanism is designed for military, wild
animal monitoring, and forest fire surveillance applications. In these environments, a low-rate data
transmission is usually required between sensor nodes. However, continuous data is generated when
events occur. Therefore, legacy mechanisms are ineffective for these applications. Our control mechanism
showed a better performance in energy efficiency compared to the RI-MAC owing to the elimination
of the sender node’s idle listening.
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Fig. 1. A wakeup control mechanism
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1:RECEIVER: Periodic default wakeup_period
2:RECEIVER: Channel sensing

3:'RECEIVER: if Channel == idle

{transfer Beacon }

4:RECEIVER: if received Data_pkt

{Truth pkt = Truth_pkt +1}

5:RECEIVER: if Truth_pkt==4

{wakeup = decrease_wakeup_period until minimum
wakeup_period }

{Truth_pkt=0}

6:RECEIVER: else

{wakeup= now_wakeup_period}

T'-RECEIVER: else if not received Data_pkt
{False_pkt=False_pkt+1}

8:RECEIVER: if Flase_pkt==4

{wakeup = increase_wakeup_period maximum wake-
up_period }

{Flase_pkt=0}

9'RECEIVER: else

{wakeup= now_wakeup_period}

Fig. 2. A wakeup period control algorithm of receiver
node,
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Table 1. Simulation parameters [9]

parameter description value
Prx power consumption in Tx mode 63mW
T: wake—up setup time in sleep mode 2.2ms
Pieep power consumption in sleep mode 30uW
Prx power consumption in Rx mode 69mW
Tiata data packet transmission time 7.744ms
Tk acknowledge time 0.288ms
Tia TX-RX/RX-TX transit time 1.1ms
Data_Rate data rate 250kbps
Beapacity battery capacity 1000mAh
Trrs transmission request time 1.1ps
Tsp slotted preamble time 100ms
Tsample channel sampling time 2.08ms
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