
Increase the Alive Nodes based on the Cluster Head Selection1

Algorithm for Heterogeneous Wireless Sensor Networks2

A.Petchiammal1 and A.Petchiammal23

1 Manonmainam Sundaranar University, Tirunelveli, Indian4

Received: 16 December 2012 Accepted: 1 January 2013 Published: 15 January 20135

6

Abstract7

The use of Wireless Sensor Networks (WSNs) is estimated to bring enormous changes in data8

gathering, processing and distribution for different environments and applications. However, a9

WSN is a powerful controlled system, since nodes run on limited power batteries. Prolong the10

lifetime of sensor networks depends on efficient management of sensing node of energy.11

Hierarchical routing protocols are best known in regard to energy efficient. By using a12

clustering technique hierarchical routing protocol greatly minimize the energy consumed in13

collecting and distributing the data. The proposed protocol focuses on reducing the energy14

consumption and increasing the energy efficiency and also increasing the number of alive15

nodes of wireless sensor networks better than exiting protocol.16

17

Index terms— wireless sensor network, LEACH protocol, new protocol, energy consumption, energy18
efficiency.19

1 Introduction20

he Wireless Sensor Networks (WSN) ??1, 2, and3] is a broadcast network consists of a large number of sensor21
nodes that are limited in energy, processing power, storage and sensing ability. The WSN based on routing22
techniques that handles more complex functions. The energy of nodes is the most important consideration23
among them because the lifetime of Wireless Sensor Networks is limited by the energy of the nodes. Thus, a24
network of these sensors gives increase to more robust, reliable and accurate network.25

The WSN is used the two types of networks homogeneous and heterogeneous. The homogeneous mixture is26
a mixture where the components that make up the mixture are uniformly distributed throughout the mixture.27
The heterogeneous mixture is a mixture where the components of the mixture are not uniform or have localized28
regions with different properties, but heterogeneous networks are more efficient than the homogeneous network29
in WSN.30

LEACH (Low-Energy Adaptive Clustering Hierarchy) [4] is a clustering-based protocol and one of the first31
hierarchical routing approaches for sensor networks that utilizes the randomized rotation of local cluster base32
stations to evenly distribute the energy load Authors ? ? ? : Center for Information technology and Engineering33
Manonmaniam Sundaranar University Tirunelveli, Tamil Nadu, India. E-mails : divyame@gmail.com, petchi-34
ammalmtech17@gmail.com within the network of sensors. In LEACH, the cluster head (CH) nodes reduce the35
data arriving from nodes that belong to the particular cluster, and send an aggregated data to the base station36
in order to reduce the amount of information that must be transmitted to the base station. WSN is considered37
to be a dynamic clustering method. The dynamic is changing the network parameters.38

We use the concept of heterogeneity and tried to improve the LEACH [5] algorithm. In this approach, cluster39
head gets the data from nodes of the cluster and aggregate the data before sending it to the base station. In40
each round cluster head rotates and consumes the same energy, hence it utilizes the uniform energy distribution41
for the whole network. The LEACH protocol follows the concept of nodes homogeneity, which means that entire42
nodes have same initial energy. But practically it is visible that the network is not pure homogeneous. The43
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4 RELATED WORK

heterogeneity, which means some of the nodes of the sensor network are equipped with additional initial energy,44
this type of sensor network is called heterogeneous wireless sensor network. This protocol of LEACH does not45
give good result so we have to provide some modification in the existing protocol.46

LEACH is a cluster based routing protocol and one of the hierarchical based routing [6] protocols. Hierarchical47
based routing is to efficiently maintain the energy consumption of sensor nodes and communication between a48
number of nodes within a particular time and by performing data aggregation and data fusion. Data fusion helps49
to reduce the amount of data transmitted between sensor nodes and the base station.50

The new proposed protocol is an energy efficient communication protocol for WSN.51
The communication takes place between all the cluster members and cluster heads. The cluster heads can52

perform data aggregation for communicating to the Base Station. The number of transmission is reduced from53
cluster to base station known as data aggregation. The new protocol can achieve energy efficiency, reduces energy54
consumption and increasing the number of a live nodes in every round than existing algorithms.55
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The paper is organized as follows: Section II describes the assumptions used for the related work. In Section III58

describes the design of LEACH protocol and new proposed protocol in detail. The simulation result is discussed59
in Section IV. Finally conclusions made in Section V.60

3 II.61

4 Related Work62

WSN involves so many clustering techniques such as LEACH [7,8], EEAP [9], En-LEACH [10], EERR [11],63
EAPHRN [12], and I-LEACH [13] for balancing the energy consumption, increase the energy efficiency and64
increase the lifetime of the sensor network. LEACH (Low Energy Adaptive Clustering Hierarchy) [7] is one of the65
important clusters based structures, in wireless sensor networks. LEACH uses a TDMA technique based MAC66
protocol, and in order to maintain balanced energy consumption. TDMA (Time Division Multiple Access) is a67
more flexible scheme which comprises all technologies that allocate certain time slots for particular communication68
means that the receiver can stay at the same frequency the whole time. LEACH protocol is used to reduce the69
energy consumption of the network resource in each round.70

LEACH protocols [8] highly affect the performance of wireless sensor networks by an even distribution of energy71
load and decreasing their energy consumption and prolonging their lifetime. Thus, designing energy efficient72
protocols is important for prolonging the lifetime of wireless sensor networks. Leach-Heterogeneous System73
provides better energy efficiency and increasing the lifetime of the wireless sensor networks than homogeneous74
networks.75

Energy-Efficient Adaptive Protocol for Clustered Wireless Sensor Networks (EEAP) [9] is used to increase76
the lifetime of the sensor networks by balancing the energy consumption of the nodes. EEAP makes the high77
residual energy node to become a cluster-head. The elector nodes are used to collect the energy information of78
the neighbor sensor nodes and select the cluster-heads and increase the energy efficiency.79

In En-LEACH [10], all cluster members are reserved informed about the cluster head, since the probability of80
breakdowns of cluster-head is high during the data transmission phase. En-LEACH is more effective; producing81
the information about the nodes are monitoring in an energy-efficient. En-LEACH is able to handle non-uniform82
energy distribution of sensor nodes which is an important characteristic of a dynamic sensor networks.83

EERR (Energy Efficient and Reliable Routing protocol) [11] is an extension of leach where the cluster head84
is called headset. The headset consist the number of nodes and each node will be acting like a cluster head in85
a particular time interval. Two types of phases. In the election phase the cluster head is selected on a random86
basis.CH node is an advertising message to all nodes in the network using a CSMA MAC protocol. Each node87
transmits a unite request message to the CH as an acknowledgment. Using this CH forms a headset. The headset88
is followed by TDMA schedule and transmits this schedule to the nodes in the cluster. In this data transfer phase,89
all the non-cluster head nodes will collect the information and transmit it into the headset. Then the headset90
transmits or sends it into the base station. The next new round all the nodes are taken as a normal node and91
the process will continue further.92

EAPHRN (Energy aware PEGASIS based Hierarchical routing protocol) [12] is a hierarchical chain based93
routing protocol. In EAPHRN, the nodes can select randomly forms a group of possible nodes but within the94
distance threshold DT. In EAPHRN divided into two phases. In the first phase chain set up, each node must95
be calculate the local DT (LDT). It is an average distance between the node and the neighboring node in the96
network. LDT threshold is computed, after that, the node sends to the BS. BS collects all the LDT from the97
number of nodes and calculated the DT. Then it sends the DT to the number of nodes in the WSN to start98
forming the chain. Finally, when the chain formed, choosing a chain leader is based on the leader is a closest99
node to the BS. Once chain leader received the data it aggregates and sends it in to BS.100

I-LEACH (Improved LEACH) [13] is enhanced from the leach protocol. I-leach solves the problem of node101
heterogeneity. In I-leach the selection of cluster head is based on the residual energy rather than probability. If102
the nodes have different initial energy levels instead of uniform initial energy level, they selection of cluster head103
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can be prepared effectively. I-Leach each node will have a CH in their neighborhood. It improves the lifetime of104
the network.105

5 III.106

6 Protocol Performance a) LEACH Protocol107

Low-energy adaptive clustering hierarchy (LEACH) is one of the most popular hierarchical routing algorithms108
for wireless sensor networks. Is protocol architecture for micro sensor networks that combine the ideas of energy-109
efficient cluster-based routing and media access together with application-specific data aggregation to achieve110
good performance in terms of system lifetime, latency, and production cost.111

Calculate the distance by using energy per bit ( ) divide energy per area ( ).112
()1113
Volume XIII Issue IX Version I With P is the cluster-head probability, r is the number of the round and G114

is the set of node. This algorithm ensures that every node becomes a clusterhead exactly once within rounds.115
Although the randomization of electing cluster head nodes can distribute the load among the network. Cluster116
heads have changed randomly over time in order to balance the energy dissipation of nodes. This decision is117
made by the nodes are choosing a randomly the values of each node between 0 and 1. If random < T (n), means118
the sensor node becomes the cluster-head, otherwise it is a cluster member.119

7 Minimum Distance120

Find the minimum distance for the election of an associated cluster head for by .121
In LEACH we need to find the minimum distance in order to send data from the base station to cluster head.122
(3) If the minimum distance greater than the initial energy (4) In the Eq. ( ??)123
is the initial energy of each node. The is the transmitted the energy. Length of packet sends the packet124

between the base stations to the cluster head.125
Length of packet (pl) sends the packet between the base station to cluster head. (5) Two types of transmitting126

amplifier, first one and second one . is the energy per bit and is the energy per area.127
If the minimum distance less than the initial energy(6)(7)128
b) New Protocol129
The main aim of the new protocol is the hierarchical routing is to efficiently maintain the energy consumption130

and increasing the energy efficiency of sensor nodes by performing data aggregation and data fusion in order to131
decrease the number of transmitted between the cluster head and the base station. All sensor nodes are identical132
and charged with the same amount of initial energy. The new protocol can achieve energy efficiency, reduces133
energy consumption and increasing the number of alive nodes in each on every round than existing algorithms.134

Protocol based dynamic clustering method. Dynamic routing allows routing is to change the possible routes.135
In case of wireless sensor networks dynamic routing is employed because nodes may frequently change their136
position and die at any moment.137

8 i. Cluster Head Selection Algorithm138

In the Eq. ( 8), p is the percentage of cluster heads over all nodes in the network, i.e., the probability (0.05)139
that a node is selected as a cluster head; r the number of rounds of selection; and G is the set of nodes that are140
not selected in round 1/p. is the initial energy (0.5 J) divided by the number of nodes and multiply the X is the141
optimal cluster head number. As we can see here, the selection of cluster heads is totally random.142

() (8)9143
Where X is the optimal cluster head number, n is the total number of sensor nodes, M (10) is the length144

of nodes distributing fields, (30) is the distance between the nodes and the Base Station. Fig. 1 First select145
particular node, that node is known as cluster head and joining the number of nodes with cluster head. Number146
of individual nodes are connected is known as clustering. All clusters are having one cluster head which performs147
data collection and data fusion. Clustering is the method by which sensor nodes in a network organize themselves148
into hierarchical structures. Cluster head provides data communication and data aggregation also. It is the149
number of nodes that sends data to the sink directly after aggregating the data. The minimum distance is called150
based on Eq. ( ??) Minimum distance from cluster head: (10) In the Eq. ( ??)151

9 Global Journal of Computer152

?? ð�??”ð�??”ð�??”ð�??” ?? ???? ?? ð�??”ð�??”ð�??”ð�??” ?? ???? ?? ?? = ?? ?? ? (?????? * (????)+ ?? ???? *153
???? * (?? ?? 2 ) ?? 0 T (n) = ?? ?1??? * ?????? ???,?????????? ? 1 ?? ? ??? ? ? ?? 0 (?? * ??) ? ? X = ?154
?? 2 * 22 7 * ?? 0 * ð�??”ð�??”?????? ? ?? ?? ??ð�??”ð�??” ? ?? ?? ??ð�??”ð�??”155

is the initial energy of each node. The ETX is the transmit energy (5 × ). Two ) are the transmit energy156
and receive energy, In Eq.11 using the receive energy. Is the length of the packet (6400) are multiplied when the157
minimum distance greater than zero otherwise using is the length of control packet (200), the initial energy is158
divided by residual energy. They are using transmit the packet between cluster head to the base station.159
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12 CONCLUSION

In Eq. 12 using the receive energy ( ), the receive energy is 5 × and energy per area are multiplied when the160
minimum distance is greater than distance otherwise using the energy per bit for increase the number of alive161
nodes in each round.162

()12163
IV.164

10 Simulation Result165

The performance of new protocol was analyzed using MATLAB. The number of rounds(r=10,000) is considered166
in X axis and the number of alive nodes (n=100) in Y axis. Figure ?? shows the energy efficiency of the LEACH167
algorithm. Rounds increases from 0 to 10,000. The number of alive nodes was calculated for each round in168
order to find the energy efficiency of the network. The existing algorithm increasing the number of alive is 20169
percentages. Figure ?? shows the energy efficiency of the new algorithm. Rounds increases from 0 to 10,000.170
The number of alive nodes was calculated for each round in order to find the energy efficiency of the networks.171
In the new protocol of heterogeneous system is number of alive nodes is increased near to 60% than the leach172
heterogeneous system and lifetime of the networks also increased. From the comparative analysis of figure 4, we173
analyze that the number of alive nodes is increasing in newer protocol than LEACH protocol.174

11 Global175

12 Conclusion176

LEACH protocol is one of the routing protocols based on clustering algorithm to calculate the energy efficiency of177
the network. A new protocol was proposed based on existing LEACH protocol to save the energy of the network.178
Energy efficiency was analyzed by calculating the number of alive nodes in the network by considering the number179
of rounds. The performance analysis using MATLAB shows that the number of alive nodes is increasing in each180
round than exiting algorithm. Thus the new protocol is suitable to save the energy of the network, increasing181
the number of alive nodes and energy efficient. 1 2

Figure 1:
182
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