I

MO

200812 5@ HAESSe =X M 45 H ClIEH H 3 =2

2008—-45CI1-3-20

AA 2249 dolg) +31& ol
[LEACH 7]8F 24 A vEYFS 41 o3

( Prolonging Lifetime of the LEACH Based Wireless Sensor Network
Using Energy Efficient Data Collection )

* kk FAEOK F ok
LRI A A I

( Jiwon Park, Sangman Moh, Iiyong Chung, and Yong Geun Bae )
Q o

f=F VEHZY A& 4920 FA4 AA HEHINA AA =t vig el os] F4st Jubg o= b vixd &
A 3l HA) et) gebd Zhzbe) f‘“/ﬁ 2=E SAE dUAR ARSI BAE 0k 3, oA aede FA AA Y

EfAY aHE dA%e @4 AA 84=2A @3] dAT"Hz 3 SHde Z2A #ofo] ﬂ;‘“ﬁ} 3 49 AdEx
AT & =EAAE i&i AN HEH= /\l”‘E“" ZigheX EAZNA AA = AF =¥ A 3k dole &3
AoAM ARHE dUAE s NES 7IEE Aodsld +d3a 28 9 2AHS F3kd s 7H"* anE dFsn 2
HAE AHE T3 72 Al oA —:5“31:‘:51 =2 dolHE ASdte AN By xxo $4 £49& T4 7Hs
 HAH FFEoE dEoz N qUXE A "o 4 WY st 3 AH Eﬂ‘zi-r‘ﬁi A5k 3§71e] RSSI (Received
Signal Strength Indicator) &< 71¥te2 39 A 44 23L& ZAHY § Alo] AFd H7E S92 F=rt A
Al A ¢ e AA FEoE 28HE $EO0EN qUAE A %U]r ZlgbeX e%ﬂg Aol FEH3I T2EZS A
A A3 7 BAVE o] &3l whE =43 Avbo] o3P, Aokt E7 Ao} 7|HE AIRIT RN FAlFe] YFEE-E A
A3t voly 3 AAANMY Y7t dekslo] YEYA o] Hf 21.9% %57}%3. elgr & AT

e

Abstract

In wireless sensor networks with ad hoc networking capability, sensor nodes are battery operated and are usually
disposable once deployed. As a result, each sensor node senses and communicates with limited energy and, thus, energy
efficiency has been studied as a key design factor which determines lifetime of a wireless sensor network, and it is more
improved recently by using so-called cross-layer optimization technique. In this paper, we propose and implement a new
energy saving mechanism that reduces energy consumption during data collection by controlling transmission power at
sensor nodes and then measure its performance in terms of lifetime improvement for the wireless sensor network platform
ZigheX. When every sensor node transmits sensed data to its clusterhead, it controls its transmission power down to as
low level as communication is possible, resulting in energy saving. Each sensor node controls its transmission power
based on RSSI (Received Signal Strength Indicator) of the packet received from its clusterhead. In other words, the sensor
node can save energy by controlling its transmission power down to an appropriate level that its clusterhead safely
recetves the packet it transmits. According to the repetitive experiment of the proposed scheme on the ZigbeX platform
using the packet analyzer developed by us, it is observed that the network lifetime is prolonged by up to 21.926 by saving
energy during the data collection occupying most amount of network traffic.

Keywords : Wireless sensor network, ad hoc routing, energy efficiency, cross-layer optimization, LEACI.
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uintl6_t residatal[g8] = {191, 190, 189, 187, 184, 180, 176, 169};

correction data = rssi_datal0] - parentR3ST

if{ residatal1] - correctiondata < 175 ) {
call CC2420Control. 3etRFPower(31);

} else i rssi_datal2] - oorrection data
call CC2420Control. 3etRFPower(27);,

} else iff rssi_datal3] - correction.data < 175 ) {
call CC2420Control.3etRFPower{23);

} else iff rssi_datal4] - correction data < 175 ) {
call CC2420Control. SetRFFPowear(19);

} else iff rssi_datalb] - correction data < 195 ) {
call CC2420Control. 3etRFPower(15);

} else iff rssi_datal6] - correctiondata < 175 ) {
call CC2420Control.SetRFPower(ll);

} else if{ rssi_datal?] - correction data < 175 ) {
call CC2420Control. 3etRFPower(?);

} else {

call CC2420Control. 3etRFPower(3);

<175 ) 4
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Fig. 5. Power control algorithm at cluster member
nodes.
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