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Abstract— The wireless sensor networks combines sensing, 

computation, and communication into a single small device. 

These devices depend on battery power and may be placed 

in hostile environments replacing them becomes a tedious 

task. Thus improving the energy of these networks becomes 

important. Clustering in wireless sensor network looks 

several challenges such as selection of an optimal group of 

sensor nodes as cluster, energy is the most important 

consideration because the life time of the sensor node is 

limited by the battery it utilizes. Clustering is a separation of 

data into groups of similar objects. Each group called cluster 

consists of objects that are similar between themselves and 

dissimilar to objects of other groups. Cluster head is selected 

using fuzzy logic. By using fuzzy logic the qualification 

level of each sensor node being cluster head is elected. 

Simulation is carried out in mat lab and the performance is 

analyzed for various qualification levels. 
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I. INTRODUCTION 

Wireless sensor network is a collection of sensor nodes 

interconnected by wireless Communication channels. Each 

Sensor node is a small device that can collect data from its 

surrounding area, carry out simple computations, and 

communicate with other Sensors or with the base station. 

Wireless sensor networks (WSNs) are used in many 

applications, including environmental monitoring and 

military field surveillance. In these applications, small 

sensors are deployed and left unattended to continuously 

report parameters such as temperature, pressure, humidity, 

light, and chemical activity. Reports transmitted by these 

sensors are collected by observers (e.g., base stations).The 

dense deployment and unattended nature of WSNs makes it 

quite difficult to recharge node batteries. 

Designing the WSNs is very difficult because the 

sensor nodes have limited computation capability, limited 

power and small memory size. Among these three factors, 

the energy consumption is the most important one because 

the battery is not changeable if once the sensor nodes are 

deployed. The energy is also the major consideration in 

designing the routing of the WSNs. One kind of the famous 

routing algorithms to achieve the energy efficiency is cluster 

routing. In the cluster routing, sensor nodes divide into some 

number of groups and form clusters. In each cluster, one 

sensor node is the head of the cluster and is called the 

cluster head. The Cluster head collects data from nodes 

within the cluster and aggregates the data and report to base 

station. In addition to one or more sensors, each node in a 

sensor network is typically equipped with a radio transceiver 

or other wireless communications device, a small micro-

controller, and an energy source, usually a battery. A sensor 

node might vary in size from that of a shoebox down to the 

size of a grain of dust, although functioning "motes" of 

genuine microscopic dimensions have yet to be created. The 

cost of sensor nodes is similarly variable, ranging from 

hundreds of dollars to a few pennies, depending on the size 

of the sensor network and the complexity required of 

individual sensor nodes. Size and cost constraints on sensor 

nodes result in corresponding constraints on resources such 

as energy, memory, computational speed and bandwidth. 

Several WSN applications require only an 

aggregate value to be reported to the observer. In this case, 

sensors in different regions of the field can collaborate to 

aggregate their data and provide more accurate reports about 

their local regions. Data aggregation reduces the 

communication overhead in the network leading to 

significant energy saving in order to support data 

aggregation through efficient network organization, nodes 

can be partitioned into a number of small groups called 

clusters each cluster has a coordinator, referred to as cluster 

head. 

A sensor node might vary in size from that of a 

shoebox down to the size of a grain of dust, although 

functioning "motes" of genuine microscopic dimensions 

have yet to be created. The cost of sensor nodes is similarly 

variable, ranging from a few to hundreds of dollars, 

depending on the complexity of the individual sensor nodes. 

Size and cost constraints on sensor nodes result in 

corresponding constraints on resources such as energy, 

memory, computational speed and communications 

bandwidth. The topology of the WSNs can vary from a 

simple star network to an advanced multi-hop wireless mesh 

network. The propagation technique between the hops of the 

network can be routing or flooding. 

To maximize the lifetime, we introduced clustering 

process for different level of qualification mechanism using 

fuzzy logic. We apply fuzzy if-then rule to the clustering 

mechanism. By using fuzzy logic, the computational 

overhead is reduced and the network life time is prolonged. 

The simulation carried out proves that the network 

life time can be efficiently prolonged by using three fuzzy 

variables (centrality, proximity and local distance) and by 

using these three variables the level of qualification to 

become cluster head is observed. 

II. OBJECTIVE 

The main aim of this discussion is, to increase the network 

lifetime by optimizing the energy consumption of sensor 

nodes through efficient Clustering approach that uses fuzzy 

logic and at its best. The improved network life time allows 

the WSN to exist a bit longer period and to serve the 

application (in which it is being used) in full stretch with 

extended life time. 

III. BASIC SYSTEM MODEL 

The basic system model of this paper implies that, each 

sensor node sends the sensed data to its cluster head. The 

cluster head aggregates the collected data and transmits the 
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aggregated information to the base station. This operation is 

general in the WSNs. Here are some assumptions for our 

mechanism. 

 The WSNs consist of the homogeneous sensor nodes. 

 The distance can be measured based on the wireless 

radio signal power. 

 Once deployed, the nodes dose not move. 

 All sensor nodes have the same initial energy. 

 The base station is located in the outside of the WSNs. 

IV. METHODOLOGY 

A. Clustering Algorithm: 

Clustering is the process where each node has to generate 

the network parameters and random generation between x 

and y direction. The randomly generated data does not fall 

in the middle due to sink. If it falls then generate new 

coordinates then delete previous node coordinates and 

appendix the new coordinates, creating the cluster nodes and 

collecting the coordinates, thus forming clusters 

(clusters_m).The operation is performed in fuzzy system 

interface 

 
Fig. 1: Flow chart 

B. Fuzzy If-Then Rule: 

To get a chance, FIS uses three fuzzy sets and the fuzzy if-

then rule. The fuzzy variables that are used in the fuzzy if-

then rule are defined like follow. Centrality   - a value which 

classifies the nodes based on how central the node is to the 

cluster. Proximity – the state of being near. Local Distance - 

the sum of distances between the node and the nodes which 

is within r distance. 

The bigger chance means that the node has more 

chance to be a cluster head. To compute a chance, we will 

use three fuzzy variables – centrality, proximity and local 

distance. Figure and Equation describes how the local 

distance is calculated [8]. The sensor node A can calculates 

a chance from the variable energy which is the energy 

remains of the node A and the variable local distance which 

is the sum of distances between the node A and the nodes 

which is within r distance 

 
Fig. 2:  Calculation of Local Distance 

Local Distance = dl + d2 + d3 + d4 + d5 + d6  

The r is the average radius of the preferred cluster. 

Equation shows how we can calculate it. The n is the total 

number of sensor nodes in the WSNs. 

Area r= √           

Based on the three fuzzy variables, we can define a 

fuzzy if then rule like in fig 2.Based on these fuzzy variables 

fuzzy if-then rule is implemented and the chance to become 

cluster head for each variable is observed. 

C. Fuzzy Rules Used 

 
Fig 2: Fuzzy Rules 
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V. SIMULATION AND RESULTS 

The proposed algorithm was simulated using MATLAB 

software. The output of three different stages has shown 

separately. Some of the parameters that are considered 

initially for simulation are given below, 

Parameter Value 

Initial Population 150 

No. Of. Clusters 5 

Selection length 2 

No. Of. Rounds 300 

Table 1: Parameters and Values 

A. First Stage: 

 
Fig. 3: Qualification Level(A) 

Here the centrality and distance is kept constant and for 

varying the proximityvalues, the qualification level of the 

sensor nodes is analyzed and is plotted. 

B. Second Stage: 

 
Fig. 4: qualification level (b) 

Here the centrality and proximity is kept constant and for 

varying the local distance values, the qualification level of 

the sensor nodes is analyzed and is plotted. 

C. Third Stage: 

 
Fig. 5: qualification level(c) 

Here the proximity and distance is kept constant and for 

varying the centrality values, the qualification level of the 

sensor node is analyzed and is plotted. 

VI. CONCLUSION 

In this paper, we proposed a better clustering and cluster 

head chance selection approach using Fuzzy Logic. Wireless 

sensor network is a current area for research now days, due 

to vast potential usage of sensor networks in different areas. 

A sensor network is a comprised of sensing, processing, 

communication ability which helps to observe, instrument, 

react to events and phenomena in a specified environment. 

Clustering is a useful topology-management approach to 

decrease the communication overhead and adventure data 

aggregation in sensor networks. We have classified the 

different clustering approaches according to the clustering 

criteria and the entity responsible for carrying out the 

clustering process. Our thesis work included the study of 

wireless sensor network, clustering, by using fuzzy logic 

and fuzzy if-then rule .The level of qualification is obtained 

for different fuzzy variables and it is plotted. 
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