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Abstract This paper proposes to increase the node energy effienciecy, which rapidly drops during the transmission
of LEACH (Low Energy Adaptive Clustering Hierachy), using the method of DL-LEACH (Dual-hop Layered
LEACH). By introducing dual-hop method in the data transmission, the proposed single-hop method for short-range
transmission and multi-hop transmission method between the cluster heads for remote transmission was introduce.
By introducing a partial multi-hop method in the data transmission, a single-hop method for short range
transmission method between the cluster heads for remote transmission was introduces. In the proposed DL-LEACH,
the energy consumption of cluster head for remote transmission reduces and increases the energy efficiency of
sensor node by reducing the transmission distance and simplifying the transmission routine for short-range
transmission. As compared the general LEACH, it was adapted to a wider sensor field.
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Sensor field initialize

{

for i = 1 ;i < NodeCount; i++ { // place sensor
SensorList(i).xPos = rand();

SensorList(i).yPos = rand();

//Randomly place

if ( SensorList(i) in Layer n ){ // create layer
SensorList(i).LayerNum = n;

}

Sensorlnit();

}

)

Round

{

DeadNodeCheck(); // check dead node

for(i = 1; i < NodeCount; ++){ // elect CH

if ( SensorList(i) is not in G set && SensorList(i) is alive ){
if( rand(0, 1) <= (1 - p * mod (r, round(1/p)) X
SensorList(i).type = ClusterHead;

G set = SensorList(i);

++cluster;

)

}

}

for(n = 1; n < LayerCnt; ++n){

for(i = 1; i < NodeCount; ++){ // normal node transfer
if ( SensorList(i).LayerNum == n && SensorList(i) is alive
)l

if( SensorList(i).type == NormalNode ){

if( distanceToBS > distance ToCH ){

This cluster’s ClusterHead's msgSize += msgSize;
EnergyConsume(msgSize, distanceToCH);

}

else {

EnergyConsume(msgSize, distanceToBS);

}

n = LayerCnt

for(i = 1; i < ClusterHeadCount; ++){ // cluster head transfer
if( CHList(i).LayerNum == n )}{ // exist next layer and
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cluster head

NextCH = FindNextCH();

NextCH.msgSize += CHList(i).msgSize;
EnergyConsume(msgSize, distanceToNextCH);
}

else if( CHList(i).LayerNum == 1){ // next transfer is to BS
EnergyConsume(msgSize, distanceToBS);

}

-n;

}

}

EnergyConsume(msgSize, distance)

{

( (ETX + EDA) * (msgSize) + Efs * msgSize * ( distance
* distance) )

}

2l 5, ot ZREZ9| QA ZE
Fig. 5. Pseudo code of proposed protocol
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Parameter Value
Initial Energy 1]
Message Size 2000 it
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Field LEACH | DL LEACH
FND 58 301
200 % 200 LND 4300 5555
FND 5 115
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Table 4. Energy Consumption of each protocol

Field LEACH DL-LEACH
100 = 100 42.9967 49.6604
200 * 200 48.3271 48.2009
400 = 400 50.4861 48.4049
800 = 800 62.4886 49.1839
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