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ABSTRACT

An Energy Efficient MAC Protocol using Block ACK
for the Wireless Sensor Network

Park, Yong-Tae
Advisor : Prof. Pyun, Jae-Young, Ph.D.
Department of Information Communication Engineering

Graduate School of Chosun University

The reduction of power consumption and network’s life expansion are crucial for
a wireless sensor network (WSN). This is typically performed by introducing low
duty cycle in a sensor node. A special challenge in WSNs is the transmission of a
large amount of data, like images and video, that is becoming more and more
required in various applications. A wireless network is very much prone to
communication errors. Thus, for the efficient design, large data messages are
broken down into smaller fragments and those smaller fragments are transmitted.
But this approach introduces the burden of exchanging redundant control packets
increasing the energy consumption and the transmission delay. In this paper, I
propose a data fragmentation scheme using a block acknowledgment (BA)
mechanism to minimize the number of the control packets and delayed
transmission caused by fragmentation. I implemented the proposed scheme in
typical WSN protocols and compared it with the original protocols through ns-2
simulation. The simulation results verify that our scheme can decrease energy

consumption as well as end to end delay.
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RTS Dst Src . Total
packet Type || Lenght Addr || Addr Duration fragments number CRC
DATA Dst Src . Fragment
packet Type || Lenght Addr Addr Duration number Data fragment || CRC
ACK Dst Src . Retransmission
packet Type || Lenght Addr Addr Duration infor. CRC

a9 14, Agtele Z2EF] il 2

D. Duration

a7 14904 yeb %ol 7zF djFlel = duration ol EE JpA 3 Ut o] &
T g2 AE ARl ARk @ e wigles FAS =E=E dZloRE A e
o] -9 HFo] AA Eu=A LA Hrh

RTS7F A% 2 ol RTS® duration® #-2 CTSHH wpA2 ACKe| 4l 744 4
2= AlZre]l AlkE o] 9tk RTSel 234 duration #2 oo 22 w2loz AAl
o}

duration = 2 * durCtrIPkt_ + (number of fragments) * durDataPkt_ (4)

durCtrlPkt_ #t-& Aol sjzle] AF wH = AQHE Attt 28 ¥k olfre %
% Fol CTS¢ ACK7F AFE5 7] wfitolt). durDataPkt_ gk ©lo]E xZto] HF
=d A8 ¥ e ARtolw x7Zbo] FrkE Fro]l FUhgh

durCtrlPkt_ #t3 durDataPkt_ #& =2A1F9 @5l o8] AT, AlEgeolA
ANA ALgsh= FA T 9btyeo] AEE | F T 50bytee] dlolE AR&3t wf ZHZF 1lms
¢} 43ms #S 7o
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A AEdold 4A

1. NS-2 Yl EJ3 A& lH

ool A ARbe TREFY] AEe Wrtetr] ekl Ajtsts ZREEZ I ML
b7 gk A HESA ZREZES UEYA AEHHS NS-204 Fdsta
HAE 39rH18]. Aotst WAool dupy} g8 ow Fze=A Frelr] 9sElA F
A A deEYA] dux 2839 MAC Z2EZE A¢t® S-MAC, TEEM¥}
INSel A¢tets TREZY dudFs LA Ades T2EZS S-MAC =
ZEZS 7INto g wEod ZZEF 2ow yWwaly,
TEEM3} INS$He] A5 Rlas 9 Agteles ZREZF] duelFS TEEMHY INS
o #-g3e] TEEM BA, INS BA & olgo =z A&t

quA =d
Algg ol e A w=eo] oy AnEks FA457] 98 oduARDS A &5kt

5

45 AEst7] fsids vs3 2ol AlEwolAl tel Y9 node-config ¥

}1]

$ns_ node—config —adhocRouting $opt(adhocRouting) W

—energyModel $opt(energymodel) W
—idlePower 0.014 W

—-rxPower 0.014 W

—txPower 0.036 W

—sleepPower 0.000015 W
—transitionPower 0.028 W
—transitionTime 0.002 W
—initialEnergy $opt(initialenergy) W
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719 NS-29] oA
2l = H At sleep FHE A Q817] e F7+E 3

[e)
A= RC

#2. AEA F71d 32 g
a=s g9 ct 2 &8 9
sleepPower Watt (W) sleep &AEHOIMEl OILH Al AH|EF
N active & EHOIA sleep HEHEZ MBAI0 AHIE =
transitionPower | Watt (W)
Ol KJ &k
transitionTime | Second active &EHOIM sleep MEiZ &3 Tz Al2t
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b) NOAH (No Ad-Hoc Routing Agent)

NS-201= 4 HEHALE AEdold &7 fste] 5287 routing ZREESS
A Qdget, 7]EAH oz DSDV  (Destination-Sequenced  Distance-vector), DSR
(Dynamic Source Routing), TORA (Temporally Ordered Routing Algorithm), AODV
(Ad hoc On-demand Distance Vector) 47H¢] ad-hoc routing Z2EZS A gt}

o] T od g9y ZREZE AEH oMo AF&st=t LA SIAIN routing ZEE
Zo] Aol HHA 23 #5584 MAC ZEEF AeS HUshr] f&iA A=
& NOAH[19] e}-+8 ZEmEZFS A&t ©f routing ZREZLS =258 A A<
2y F g9HES steFE ol

+ NS2 AlEdolgo] NOAHE #& 3 A5t 918 s do]dEE F7tst
= ZZolt}

il

rr

Simulator instproc create—noah—agent { node } {
# Create a noah routing agent for this node

set ragent [new Agent/NOAH]

# setup address (supports hier-addr) for noah agent and mobile node
set addr [$node node—addr]

$ragent addr $addr

$ragent node $node

if [Simulator set mobile_ip_] {
$ragent port-dmux [$node demux]
}
$node addr $addr
$node set ragent_ $ragent

return $ragent
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mtetol e at (&9)
Idle Power 14 (mw)
Reception power 14 (mw)
Transmission power 36 (mw)
Sleep power 15 (uw)
Transition power 28 (mw)
Transition time 0.002 (s)
Initial energy 100 (J)

Error model UniformErrorProc
Packet interval 10 (s)
100

Maximum number of packet to generate

e) MAC Z2E & 3 nH

theol E 49 gES ZREZ $A42 APt 8¢ 9UL HE devy

ol o},

tetole 2t (S
Synchronization period 10cycle
Duty Cycle 10 (%)
Channel bandwidth 20 (kbps)
Cycle time 1433 (ms)
Sleep time 1289.8 (ms)
listen time 143.2 (ms)
Sync time 55 (ms)
Data time 88.2 (ms)
durData 43 (ms)
durCtrl 11 (ms)

_26_



B. A&l R A3 1

1. Control packet overhead

B omfoA oy &ulE Fol7] A dHlolH xztEo] HE v
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2. End to End Delay
FHAAFAA AFsA K], FE Alo]FS Algdts ZREFLE dolg Ad EA
7F kB =folA Aldtsle ZREZS A dolH A A A £ oA

A AN SASLA = AL ACKIAZY] AHgS HAas stdls wl A Aztol

A WA A 9 & 2doA Y&y doly x7 & WA Adsd

o 29 20 ol B sHEo] 0%d W, 524FH 1627 7HA HolHE ol
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3. Energy consumption
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Dst, node energy consumption (1)
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