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ABSTRACT 

Sensor network is critical real time network used in 

application specific areas. The restricted energy and coverage 

increases the communication criticality. Because of this, the 

network follows an architecture driven communication for 

effective resource utilization. In this paper, a mobility 

adaptive cluster optimization model is presented to improve 

the network communication. At the earlier phase of this 

model, the individual node analysis is applied under load, 

stability, energy and connectivity parameters. Based on which 

the cluster election is performed. After identifying the 

clusters, the range driven separation is performed to provide 

the single or multihop path. In the final stage, the route 

optimization is provided for external cluster nodes as well as 

aggregative cluster nodes. For route generation, a genetic 

driven evolutionary process is defined. The fitness rule for 

genetic is applied under stability, distance and energy 

parameters. Finally, all the cluster heads will deliver the 

aggregative data to base station. The simulation results show 

that the model has improved the network life and 

communication.  
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1. INTRODUCTION 
Wireless Sensor Network have grown enormously and 

become attractive in wide variety of application because of 

their low cost , low power ,self organizing behavior in harsh 

environment and small size. Routing plays main role in 

wireless sensor network. There are many routing protocols 

like: location based, multipath, data centric, mobility based 

etc [2].  

Wireless Sensor Network (WSN) is composed by a large 

amount of low-cost micro sensor node distributed  in 

monitored  area. It is spatially distributed autonomous sensors 

to monitor physical or environmental condition such as 

temperature, sound, pressure, etc. and to cooperatively pass 

their data through the network to a main location. The 

networks are bi-directional, also enabling control of sensor 

activity. The development of wireless sensor networks was 

motivated by military applications such as battlefield 

surveillance; today such networks are used in many industrial 

and consumer applications, such as industrial process 

monitoring and control, machine health monitoring, and so 

on. [7]. 

Wireless sensor network consist of hundred to thousand of 

nodes that are dispersed in sensing region to sense the 

environment and sensed data is than send to the sink. A sensor 

node is made of four components a sensing unit , a processing 

unit , a communication unit , a power unit. A Sensing unit 

consists of no of sensors and analog to digital convertor. The 

sensors sense the data which is a physical phenomenon and 

generate a analog signal. The analog to digital converter 

convert that analog signal to digital signal and send that data 

to processing unit .The processing unit has limited energy 

storage and a processor that controls all sensors. A 

communication unit use radio signals for data transmission 

between nodes . The most important unit of sensor nodes is 

power unit which supply power to the nodes .we can have 

more components in sensor node depending upon the 

application. [2] 

In wireless sensor network wireless medium is used for 

communication between each other and nodes can be 

homogeneous and heterogenous.In Homogenous network all 

the nodes are given with same amount of energy and in 

Heterogeneous some nodes are equipped with higher energy 

as compare to other nodes.[2] 

To keep the cost of entire sensor network low, cost of each 

sensor needs to be reduced. It is also important to use tiny 

sensor nodes. A smaller size makes it easier for a sensor to be 

embedded in the environment in which it wants to. WSNs may 

also have a lot of redundant data since multiple sensors can 

sense similar information. The sensed data therefore needs to 

be aggregated to decrease the number of transmissions in the 

network, reducing bandwidth usage and eliminating 

unnecessary energy consumption in both transmission and 

reception [2]. 

Clustering is major technique that has been defined  to 

minimize this energy dissipation while trans-mission there is 

one CH and associated member nodes in one cluster. As in 

wireless sensor network our main objective is to increase the 

lifetime of network and reduction of energy consumption so 

clustering is one of the most popular routing method that was 

described no of authors . When the sensor nodes are grouped 

for local aggregation it is called clustering. When sink or base 

station is often located far from the network in that case 

instead of using direct communication clustering is much 

better to save the energy . All the sensor nodes are grouped 

into the clusters and each cluster has its on cluster head that 

will directly communicate with sink. The cluster head is being 

chosen by cluster member or sink. Data aggregation at cluster 

head will reduce the number of transmissions to the sink and  

improves energy efficiency and lifetime of the network. 

Clustering is used to balance the load in the network. 

Clustering is an example of layered protocols where the 

network consists of several clusters of sensor nodes. Each 

cluster head will take data from its cluster member and 

aggregated data is being sent to base station. The transmission 

between cluster head and cluster member is called intra 

cluster communication and the transmission between cluster 

head and sink is called inter cluster communication. 

Clustering reduce routing overhead and make network more 
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stable [2]. 

 
Figure 1  structure of wireless sensor network 

As we know that the lifetime of network and how much data 

they can collect entirely depends on the limited amount of 

battery capabilities. Many Researchers’ has addressed this 

situation form different aspects and defined different type of 

energy efficient routing protocol. 

LEACH stands for Low Energy Adaptive Clustering 

Hierarchy. It is the one of the most popular clustering 

algorithm that was used in wireless sensor network .In this 

network is divided into clusters based on the signal strength of 

all the sensors. It is one of the most popular hierarchal routing 

protocol in sensor network. LEACH form all the network into 

cluster and  then elect one cluster head for each cluster 

formed. All the sensed data by each sensor nodes will be 

transmitted to cluster head of each cluster and then each 

cluster head acts as router to really all data to sink. It is one of 

the most popular distributed cluster based algorithm 

LEACH uses time division multiple access (TDMA) principal 

to avoid collision. In LEACH each nodes based on 

probabilistic behavior becomes cluster head to maintain 

balance energy consumption in the network. In this technique 

the cluster head is selected without considering the residual 

energy and other properties of sensor nodes. The random 

through which cluster head is being elected does not 

guarantee the distribution of clusters in the network. The 

drawback of this protocol is that it ignores the inter cluster 

communication and assumes that each node can directly 

communicate with sink node which is not possible as each not 

has limitation due to communication range restriction. 

The author protocol that is being used is PEGASIS .This 

technique is introduced to overcome the limitation of 

LEACH.PEGASIS form chain of sensor node so each node 

need to communicate only with it is neighbored node so it 

make this technique more efficient. In this one the chain of the 

nodes is selected to send the sensed data from sensor node to 

sink. 

After that a new protocol is proposed that was HEED. It 

stands for Hybrid energy efficient distributed clustering. It is 

also distributed energy efficient clustering protocol that is 

extension of LEACH. In this technique cluster head selection 

is based on hybrid of the node residual energy and a 

secondary parameter such as node  proximity to its neighbors 

or node degree. The cluster formation is achieved by iterative 

approach. HEED operates in multihop networks using an 

adaptive transmission powers in interclustering 

communication. HEED can evenly distribute the cluster head 

in the sensing area by local competition. 

In both LEACH and HEED, they form cluster by considering 

only one node which will die much faster than other node is 

the cluster this will create hotspot problem in which node 

close to cluster head will die earlier than other node and 

network lifetime will decrease 

Other techniques are LEACH-C .It stands for centralized low 

energy adaptive clustering hierarchy. As in LEACH where 

each node self configure them self into cluster in LEACH-C 

base station is used for cluster formation. Initially each node 

sends its information (Energy and location) to the base station 

and base station use this information to predetermine the 

cluster head and the clusters in the network. The cluster as 

chosen in such a manner that each sensor node require 

minimum energy to transmit the data the to its cluster head. 

There is one more technique that is proposed TL-LEACH. It 

stands for two levels LEACH and it is the enhanced version of 

LEACH. In this Technique same method is used for cluster 

head election and cluster formation. In the algorithm two 

sensor nodes are elected as cluster head, one is known as 

primary cluster head and other is called as secondary cluster 

head .Both the cluster head can communicate with each other 

but secondary node can communicate with other node in the 

cluster. In this cluster tree is formed either top down approach 

or bottom up approach. 

We also study about SEP. It stands for stable election 

protocol. SEP is proposed for heterogeneous aware networks 

.It Is mainly used to prolong the time interval before the first 

node dies which is also refer as stability period of network 

which is crucial for many where the feedback from many 

sensor network is SEP is based on weighted election 

probabilities of each node to become cluster head according to 

the remaining energy in each node. SEP always prolongs the 

stability period compared to (and that the average throughput 

is greater than) the one obtained using current clustering 

protocols. SEP always prolongs the stability period compared 

to (and that the average throughput is greater than) the one 

obtained using current clustering protocols. SEP is more 

resilient than LEACH in judiciously consuming the extra 

energy of advanced nodes – SEP yields longer stability region 

for higher values of extra energy. 

In this paper we are using two phase parameter specific 

optimization model is presented for mobility driven sensor 

network. In the first phase, load, stability, connectivity, 

energy and probability vector based analysis vector is defined 

for cluster head election . After forming the clusters, the range 

division is applied to select the internal and external nodes. 

Thus routing is applied based on stability, distance and energy 

based analysis. As the data is collected on cluster heads, the 

final aggregate communication route is established using 

genetic based route formation model. The fitness rule for 

genetic is applied under stability, distance and energy 

parameters. Finally, all the cluster heads will deliver the 

aggregative data to base station. 

The rest of the paper is organized as in Section II Research 

Methodology is defined, in Section III Simulation results are 

shown and in Section IV and V conclusion and future work is 

defined 

2. RESEARCH METHODOLOGY 
In this work, an improved clustering architecture is defined 

for mobile sensor network. A mobile sensor network is the 

most critical form of sensor network in which energy nodes 

are defined with mobility. At the early stage, the node stability 

and load analysis are evaluated with energy and probability 
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vectors for cluster head selection. Once the clustering is done, 

the next work is to divide the network in zones so that the 

internal and external nodes are identified. The internal nodes 

will perform the direct communication with cluster head, 

whereas the external nodes will perform multi-hop 

communication. The multi-hop route formation will be done 

here  under energy, distance and stability vectors. In the final 

stage, the aggregative route will be established between the 

cluster heads. This route formation will be done using genetic 

approach. The work is about to provide effective 

communication in clustered network.  

The work is mainly divided in two main stages. In first phase, 

a stability and load optimized clustering is performed. The 

balanced clustered model has reduced the switching in the 

cluster formation. While performing the clustering, the 

identification of optimal energy node is done based on the 

defined parameter. The parameters considered for cluster 

formation includes 

 Node Energy 

 Coverage 

 Stability 

 Load 

 Selection Probability 

These parameters are applied while identifying the cluster 

head in a nested form. At first the probabilistic analysis and 

the node energy are analyzed to check for minimum eligibility 

of a node. Later on the stability and coverage based load 

parameters are applied for most 

Effective  node identification. After setting up the effective 

node, the cluster region is defined. 

 

Figure 2 Flow Chart 

2.1 Algorithm Genetics 
The work is here defined using genetic approach to provide 

the effective route formulation using genetic approach. The 

nodes are here defined as the random energy nodes and with 

specification of cluster heads. The genetic process used the 

cluster nodes are the raw population  set and defined the 

population formation. The random sequence set is defined 

between the node and cluster head specification. As the 

multiple paths are generated, it formed the overall population 

set. This population is then processed under genetic approach 

with series of operators to generate the communication path.  

The Genetics algorithm is the part of Evolutionary computing, 

a rapidly growing area. GA’s was inspired by Darwin’s theory 

about evolution –“Survival of the fittest”. Also we can say 

that Genetic Algorithm is related to fittest individuals 

dominate over the weaker one’s.  

GA is a way of solving problems by mimicking process which 

uses’ below:- 

1. Selection 

2. Crosses over 

3. Mutation 

4. Accepting 

1. Selection:- 

It is the first part of genetics algorithm , it is also called 

as reproduction. It is the like the first operator applied on 

population from selection or reproduction the 

chromosomes are selected to be parents to be crossover 

and produce offspring. In the best possible path is 

selected based on random encoding method. After that 

the fitness rule is applied based on minimum distance 

and minimum energy constraints. 

2. Crossover:- 

It is the second part , it is an operator that combines two 

chromosomes(parents) to produce new chromosomes 

(offspring). The idea behind the concept is that may be 

possible the offspring consist of the best possible 

characteristics of the parents. In the crossover from both 

the parents possible path best possible child is selected 

.The crossover is one point crossover, two point 

crossover, Uniform crossover or arithmetic crossover. 

3. Mutation:- 

After a crossover is performed after that mutation is 

performed, It is genetic operator used to maintain genetic 

diversity from one generation of chromosomes to other 

.Mutation alters one or more gene value in the 

chromosomes from its initial state which led to have 

totally new chromosomes similarly it is followed for 

paths also. The Mutation operators are flip bit, Boundary 

etc. 

4. Accepting: 

It is last step, it involves where we select our best 

optimized result. 

The algorithmic specification for path generation using 

genetic approach is given here under 

1. Generate the path sequence pool based on random 

encoding method 

2. Define the fitness rule based on minimum distance and 

minimum energy constraints 

Define mobile network with energy specification 

Analyze the load, stability, energy and probability vectors 

for cluster head election 

Identify effective cluster heads 

Analyze each cluster under range vector for zone formation 

Start 

Set internal and external nodes 

Generate the communication route for external nodes under 

stability, distance and energy vectors 

Define genetic modeling for effective route formation 

Analyze the network under network life and communication 

parameters 
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3. For i=1 to MaxIterations 

      [Repeat steps 4 to  7 ] 

4. { 

5. Parent1=Selection(Population, Fitness) 

Parent2=Selection(Population, Fitness) 

[Generate two parents using fitness rule specification 

6. Child=ApplyDPXCrossover(Parent1,Parent2) 

7. Path=Muratio(Child) 

8. Recombine the obtained value in the population set. 

9. } 

10. Return Optimized Sequence 

11. Generate the graph of path sequence. 

3. SIMULATION RESULTS 

Network Scenario 
A random placement based sensor network is defined to 

present the work. The scenario parameters considered in this 

work are listed here 

Parameters Values 

Area 100x100 

Number of Nodes 100 

Initial Energy 0 to 1 J 

Transmission Loss 5nJ 

Receiving Loss 5nJ 

Sensing Range 30mtr 

Load Threshold 10 

Number of Communication 

Rounds 

1500 

Figure 3: Network Parameter 

 
Figure 4 : Dead Node Analysis (Comparative) 

Here figure 1  is showing the comparative analysis of existing 

and proposed work in terms of dead nodes. Here x axis 

represents the number of communication rounds and y axis 

shows the dead nodes. Here figure shows that the numbers of 

dead nodes in existing work are 48 whereas in this proposed 

work only 9 nodes are dead.  

 

Figure 5 : Alive Node Analysis (Comparative) 

Here figure 2 is showing the comparative analysis of existing 

and proposed work in terms of alive nodes. Here x axis 

represents the number of communication rounds and y axis 

shows the alive nodes. Here figure shows that the numbers of 

alive nodes in existing work are 52 whereas in this proposed 

work only 91 nodes are alive.  

 

Figure 6 : Network Communication Analysis 

(Comparative) 

Here figure 3  is showing the comparative analysis of existing 

and proposed work in terms of packet communication. Here x 

axis represents the number of communication rounds and y 

axis shows the packet communication. Here figure shows that 

the packet communication in this proposed work is improved.  

 

Figure 7 Round Based Network Communication Analysis 

(Comparative) 
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Here figure 4 is showing the comparative analysis of existing 

and proposed work in terms of packet communication. Here x 

axis represents the number of communication rounds and y 

axis shows the packet communication. Here figure shows that 

the packet communication in this proposed work is improved.  

 

Figure 8 : Network Energy (Comparative) 

Here figure 5  is showing the comparative analysis of existing 

and proposed work in terms of network energy. Here x axis 

represents the number of communication rounds and y axis 

shows the packet energy. Here figure shows that the packet 

energy loss in this proposed work is is decreased.  

4. CONCLUSION 
In this paper, a dual phase architecture level optimization is 

provided. At the early phase, the cluster optimization is 

achieved by considering the load, connectivity and the energy 

parameters. Later on the route optimization is achieved for 

external cluster nodes as well as for the aggregative cluster 

path. The genetic driven method is applied under stability and 

load parameters to generate effective communication path. 

The simulation results show that the method has improved the 

communication and network life. In future, the encoded and 

secure communication can be applied against the fault. The 

encoded and compressed communication can improve the 

reliability and efficiency of work. 
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