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LECSEN : Link Exchanged Chain in SEnsor Networks
Jisoo Shin" - Changjin Suh™

ABSTRACT

In WSN(Wireless Sensor Network) many routing algorithms such as LEACH, PEGASIS and PEDEP consisting of sensor nodes with
limited energy have been proposed to extend WSN lifetime. Under the assumption of perfect fusion, these algorithms used convergecast
that periodically collects sensed data from all sensor nodes to a base station. But because these schemes studied less energy consumption
for a convergecast as well as fairly energy consumption altogether, the minimum energy consumption for a convergecast was not focused
enough nor how topology influences to energy consumption.

This paper deals with routing topology and energy consumption for a single convergecast in the following ways. We chose major
WSN topology as MSC(Minimum Spanning Chain)s, MSTs, PEGASIS chains and proposed LECSEN chains. We solved the MSC length
by Linear Programming(LP) and propose the LECSEN chain to compete with MST and MSC. As a result of simulation by Monte Carlo
method for calculation of the topology length and standard deviation of link length, we learned that LECSEN is competitive with MST in
terms of total energy consumption and shows the best with the view of even energy consumption at the sensor nodes. Thus, we
concluded LECSEN is a very useful routing topology in WSN.

Key Words: WSN, LECSEN, Link Exchange, Minimum Spanning Chain, Chain topology, Kruskal algorithm, Prim algorithm,
PEGASIS, PEDAP, Linear Programming, Travelling Salesman’s Problem
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{

{

chain_buildup(i,j) /* Include link (i,j)

main( )

/¥ Initialization */
A ={1,2, ..., Nd} /* Set of nodes to constitute the chain */
SH = & /* Set of links L(i,j) to constitute the chain */
Assign C(i)(j) = G /¥ using Eq. (1) */
for (all i=A) nodeli].peer_leaf =i

/¥ Chain Buildup */

/* peer leaf node Id in the sub-chain */

Repeat until A contains two elements { /* They are two leaf nodes in the chain. */

Find i and j that minimize C[(i)(j)
such that ((i,jeA) N (i=)) N (nodeli).peer leaf=j)):
chain_buildup(i,j);
} /* SH contains all links that constitute the chain. */

Put (i,j) to SH.

node(node(i).peer leaf).peer leaf = node(j]).peer leaf;
node(node(j].peer_leaf).peer leaf = nodeli].peer leaf;
If (node(i).peer leaf=i) remove i from A.

If (node(j).peer leaf=i) remove j from A.

to the chain and update A and SH. */

(32! 2) Mgl Kruskal X|Q1 212|Z2| pseudo ZE.
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