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Abstract - A semi-centralized stochastic election approach named SEARCH is studied in this paper and some changes to it 

are proposed. The main advantage of this protocol is that it boosts the cluster head threshold of sensor nodes in a favorable 

position while deteriorating it otherwise. Further, the SEARCH protocol assures an optimal number of cluster heads and a 

low time cost. It further prolongs the stable period by prolonging the round of half alive nodes surviving. We aim to extend 

this to include energy efficiency. Using SEARCH, the performance of the wireless sensor network by eliminating the 

scenario in which no cluster head emerges. 

By making this stochastic election protocol energy efficient the gains are namely, the number of dead nodes would 

drastically reduce which increases the probability of a node to be elected as a cluster head. This would assure the presence of 

a cluster head in every round and therefore ensure that the data collected by the sensor nodes would reach the base station. 

One of the parameters being judged is the number of packets to the base station. This helps us in determining effectiveness 

of the WSN topology thus created. The base station is the end destination of the data collected by the network and a greater 

number of packets being sent to the base station indicates that the WSN is operational. 

Another parameter we judge is the count of cluster heads being elected per round which is also reflected in the preceding 

graph. A round in which a lower number of cluster heads are elected would send fewer packets of data to the base station. 

Further, we try to find the number of dead nodes as the rounds progress which would help in the determination of the 

network lifetime. 
 

 

I. INTRODUCTION 

 

The popularity of Wireless Sensor Networks has been 

increasing day by day. The discovery of the 

clustering protocols revolutionized the field. 

Clustering in WSNs gives us a scalable topology that 

is much easier to manage than the flat topology and 

can respond much better to changes in the 

environment. Further, it conserves energy by means 

of data aggregation from various sensor nodes to 

provide fused data to the base station. This also helps 

in eliminating redundant data. 

Further, the data aggregation helps in reducing the 

amount of data transmitted and thus, helps in saving 

energy. Moreover, clustering with intra-cluster and 

inter-cluster communications can reduce the number 

of sensor nodes performing the task of long distance 

communications, thus allowing less energy 

consumption for the entire network. Further, since the 

data transmission in the clustering routing scheme is 

done by the cluster heads only , it helps in conserving 

a good deal of energy. 

However, the situation of no cluster heads emerging 

during a round in WSN is one of the most severe 

since it means that no data will be transmitted to the 

base station. SEARCH avoids this by using an 

optimal number of cluster heads which are then 

compared to nodes eligible to be elected as a cluster 

head. If not it elects the given optimal number of 

cluster heads otherwise it elects the nodes eligible to 

be a cluster head. 

Energy efficiency will serve a twofold purpose: 

 Extend the network lifetime 

 Reduce the number of dead nodes 

which means there is a higher probability of a greater 

number of cluster heads being elected which would 

serve to deliver a greater amount of data to the end 

destination. 

 

II. PROBLEM DEFINITION 

 

 Number of dead nodes keeps increasing 

drastically in classical cluster based WSN 

routing schemes like LEACH till all the sensor 

nodes in the network are dead nodes 

 The situation of no cluster head emerging during 

a round of transmission is a possibility in 

LEACH and LEACH like protocols since they 

have a high number of dead nodes. 

 Further, so far only simple clustering 

methodology in which the clusters are at the four 

corners of the area under consideration is tried 

for in the simulations, the effect of other 

clustering methods needs to be explored 

 Along with this the effect of random clustering is 

also observed 

 

III. LITERATURE SURVEY 

 

 “SEARCH: A Stochastic Election Approach 

for Heterogeneous Wireless Sensor Networks” 
This paper proposes SEARCH which is 

stochastic election of appropriate range cluster 

heads. SEARCH boosts the cluster head 

threshold for a node in a favorable position while 

decrementing it otherwise. Further, it eliminates 

the scenario of no cluster head emerging during a 

round of operation of WSN. 

 “Extending the Lifetime of Wireless Sensor 

Networks with Threshold Sensitive Stochastic 

Election Approach” 
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This paper proposes a modified version of the 

SEARCH protocol. Here, the SEARCH protocol 

is adapted with data thresholding which serves to 

increase the lifetime of the network and removes 

the redundancy in the data sent. 

 “Energy Efficient Clustering Scheme for 

Prolonging the Lifetime of Wireless Sensor 

Network With Isolated Nodes”. 
This paper proposes a new algorithm based on 

the residual energy of isolated sensor nodes. 

Cluster Head selection is based on both the 

average residual energy of the sensors and the 

regional average average energy of all the sensor 

nodes contained in each cluster. Preliminary 

simulation results for this protocol hold much 

promise. 

 ”An Energy Efficient Fuzzy Cluster Head 

Selection Algorithm for WSNs” 
A fuzzy cluster head selection scheme has been 

proposed in this paper based on three parameters : 

residual energy of the node , centrality of the 

cluster and the distance between the sensor node 

and the mobile sink. 

 “Energy-Efficient Communication Protocol 

for Wireless Microsensor Networks” 
This paper proposes the LEACH protocol which 

utilizes random rotation of cluster heads to 

evenly distribute the energy load in the network. 

It also includes data fusion which reduces the 

amount of data to be transmitted to the base 

station. 

 “Research on the optimal number of cluster 

heads of wireless sensor networks based on 

Multi hop – LEACH" 
This paper gives us a firm idea on the idea about 

the optimal number of cluster heads that must be 

taken into consideration. This idea will be 

utilized in the cluster head election algorithm that 

is proposed in  [1]. 

 ”Energy-Efficient Partitioning Clustering 

Algorithm for Wireless Sensor Network”: 
Lists out partitioning as a method to attain 

energy efficiency 

 

IV. DETAILED DESIGN 

 

The following figure lists the steps followed in the 

design of the SEARCH protocol for WSN routing: 

 
FIG. Search Protocol Flowchart 

 
Figure. Cluster Head Election Procedure Followed in Search 

 

 

V. CHANGES PROPOSED TO THE ORIGINAL 

SEARCH PROTOCOL 

 

 Partitioning the network into 4 discrete clusters is 

proposed. 

 Only an advanced node is eligible to be a cluster 

head 

 

 
Fig1. Proposed WSN Topology 

 

Rather than the randomized clustering implemented 

before, ordered clustering (partitioning) has been 

followed here. This has an advantage of energy 

efficiency, fault tolerance and maximizes the network 

lifetime and provides secure data communication. 

Similar topology has been followed in [10] and [11]. 
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Results 

The simulation of the SEARCH protocol with the 

proposed topology has been done using Matlab 

R2018a. 

The simulation of the SEARCH protocol with 

random clustering has also been done in Matlab 

R2018a. 

Number of sensor nodes: 300 

 initial energy of the node:0.1 Joule 

 message size: 2000bits 

 150 X 150 field is considered for the WSNs 

operation 

 Sink is placed at the center of the field 

 Etx=Erx:50 nano joules 

 Eelec:50 nano joules 

 Free space amplification energy Efs: 

10picoJoules per bit-meters^2 

 Multipath amplification energy Emp: 

0.0013picoJoules per bit-meters^4 

 optimal probability of node becoming a cluster 

head: p=0.2 

 Data aggregation energy: 5X0.000000001 joules 

 fraction of the advanced nodes: 0.5 

 Additional energy factors: alpha=2: beta=3 

 Maximum number of rounds: 50 

 

Average Residual Energy per round 

 
Fig2. Average Residual Energy per Round 

 

Number of Dead Nodes per Round 

 
Fig3. Number of Dead Nodes per round 

Packets to Base Station per round 

 
Fig4. Packets to Base Station per round 

 

The improvements to LEACH that give rise to the 

SEARCH protocol are implemented with random 

clustering that is clusters are not predefined in this 

case. 

 

WSN Topology 

 
 

Average Residual Energy per round 

 
Fig6. Average Residual Energy versus round 
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Number of Dead Nodes versus Round 

 
Fig7.Number of dead nodes versus round number 

 

Packets to Base Station per round 

 
Figure7. Packets to Base Station per round 

 

Inferences 

 In case of random clustering all the sensor 

nodes in the wireless sensor network become 

dead very quickly 

 The average residual energy also quickly 

falls to zero 

 

VI. PROPOSED WORK 

 

The effect of other clustering algorithms needs to be 

studied and explored as to whether they lead to 

further energy efficiency in the SEARCH protocol 

thereby reducing the number of dead nodes. The 

delivery of the packets to the base station and the 

cluster heads also needs to be explored in these 

different ordered/randomized clustering techniques. 

The cluster head election/selection procedure needs to 

be refined further. The election of an alternate cluster 

head when the one elected currently dies, is 

something that needs to be looked into in the 

subsequent reviews. Calculation of the balanced 

influential factor as well as utilizing the values of the 

cluster head threshold and the cluster head probability 

need to be looked into and implemented. 

 

VII. CONCLUSION 

 

We see that clustering the sensor nodes into fixed 

clusters gives us a better performance in terms of the 

number of dead nodes and the packets sent to the base 

station. We have only distributed the sensor nodes 

into fixed clusters in four quadrants of the area (100 

X 100) under consideration. 
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