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Energy Efficient and Multimedia Traffic Friendly MAC
Protocol in Wireless Sensor Networks
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ABSTRACT

Joong Jae Kim'""

In this paper, we propose an energy efficient and multimedia traffic friendly MAC protocol (EEMF-
MAC) that controls sender’s wakeup period based on the data packet’s transmission urgency and the
receiver's wakeup periods based on the received data packet traffic loads. The protocol is useful for
applications such as object tracking, real time data gathering, in which priority—based packet transmission
is required. The basic idea of EEMF-MAC is that it uses the priority concept with transmission urgency
of sender’s data packet to reduce the transmission delay of the urgent data and it also uses duty cycling
technique in order to achieve energy efficiency. EEMF-MAC showed a better performance in energy
efficiency and packet transmission delay compared to existing protocols, RI-MAC and EE-RI-MAC.

Key words: Wireless Sensor Networks, MAC Protocol, Energy Efficiency, Traffic Adaptive, Priority
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Fig. 1. Data Transmission in EEMF—-MAC with two send—
ers and one receiver,
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1. Periodic wakeup_period: default value
2: Channel sensing

3. if Channel == busy

4. stay at sleep

5. if Channel == idle

6 transfer beacon signal

7: if received Data_pkt

8 Truth_pkt = Truth_pkt +1

9 if Truth_pkt >=N and packet inter_arrival time < T;

10. wakeup_period = decrease_wakeup_period until minimum

wakeup_period

11. else

12. wakeup_period= wakeup_period

13. else if not received Data_pkt

14. False_pkt=False_pkt+1

15. if False_pkt==N

16. wakeup_period = increase_wakeup_period until maximum
wakeup_period

17. else

18. wakeup_period= wakeup_period

Fig. 2. The EEMF—-MAC wakeup_period control algorithm of a receiver node,
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Table 1. Simulation Parameters [6]

parameter description value
Prx power consumption in Tx mode 63mW
T; wake-up setup time in sleep mode 2.2ms
Pjeep 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
T TX-RX/RX-TX transit time 1.1ms
Data_Rate data rate 250kbps
Beapacitr battery capacity 1000mAh
Trrs transmission request time 1.1ps
Tsp slotted preamble time 100ms
T sample channel sampling time 2.08ms




1464 ZEIOICIHES ==X M19H X8=(2016. 8)

g EEMF-MAC s REMAL s EE-RI-MAC

Average Delaylms)
= R TP N R R

5

(@}

E

T

jon)

=

Q

FUIO Iy

il tlo

o

N

o

:°.=1'4,

ofy

er d
b

[

o

(@}

j=}

S

-

[ 4 o rr ot o o =y

20 25 30 35 40 45

Number of nodes

Fig. 3. The average delay of the urgent transmission
data packet,
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