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Abstract- The focus of this paper is to increase the Lifetime of 

Wireless Sensor Networks (WSN) by decreasing the node’s 

load. Today it is a major challenge because the  nodes are 

equipped with low power battery. For increasing the Lifetime 

of Sensors nodes ,they should be  energy efficient. Load 

balancing is one of the solution which minimizes the 

maintenance cost and maximizes the overall performance of 

the whole system. WSNs are mostly deployed in a remote 

working environment. Sensor nodes are small in size, cost 

efficient, low power devices and have limited battery power 

supply. Because of limited power source, energy consumption 

has been considered as the most critical factor when designing 

Sensor Network. The network Lifetime mainly depends on the 

battery lifetime of the network. Clustering can be used for load 

balancing, which is used to extend the lifetime of Sensor 

Network by reducing energy consumption. Load balancing 

using clustering can also increase the Network Scalability. In 

this paper, the basic importance of network design model is to 

maximize the Network lifetime and to minimize the Total 

Power Consumption (TPC) and Average Power Consumption 

(APC) of the Network System. In this paper, we have done the 

fair coalition routing method to send the data from one node to 

another node by following a pattern resembling Scale-3 

Swastika. Which is an advance version of Swastika Model. We 

have extended the swastika model to real environment 

deployment scheme. We have deployed the sensor nodes in 

such a way that, the nodes are following a swastika structure 

Further we have applied the clustering approach to transfer 

the data among different nodes. Also, the selection of cluster 

head is dynamic in nature. If one node fails or dead it 

immediately changes the cluster head and transfer data. We 

have done some random transmission in our experiment and 

the results indicate that it performs better than random 

deployment of nodes. 

Keywords- Advance Scale-3 Swastika, WSN, MNLT, 

TPC, APC 

I. INTRODUCTION 

ireless Sensor Network is a type of Wireless 

Network. Basically it consists of tiny devices which 

are called as Sensor Nodes. Sensor node has a resource 

constraint means battery power storage and communication 

capability. Time until the first Sensor Node or group of 

Sensor Nodes in the Network runs out of energy. Generally 

it is defined as the time during which the Network Lifetime 

is defined as the operational time of the Network during 

which it is able to perform the given task.A wireless sensor 

network (WSN) is a wireless network consisting of spatially 

distributed autonomous devices using sensors to monitor 

physical or environmental conditions. A WSN system 

incorporates a gateway that provides wireless connectivity 

back to the wired world and distributed nodes. The Network 

Lifetime is the most important metric for the evaluation of 

Sensor Network. A Sensor Network consists of multiple 

detection station called sensor nodes each of which is very 

small, lightweight and portable. Every Sensor node is 

equipped with transducer, microcomputer, transceiver and 

Power Source The important application of Sensor 

Networks includes 

 Traffic Monitoring 

 Medical Device Monitoring 

 Air Traffic Control 

 Robot Control 

 

1. Architecture Diagram of  Wireless Sensor Network 

 

Base Station: A base station is a fixed communication 

location and is part of Network‟s wireless telephone system. 

A base station is normally positioned in location for above 

the grounded are a providing coverage. 

Gateway: A gateway is a network node connecting two 

networks that uses different protocol. 

Sensor Node: It is a sensor network that is used for 

performing some processing, gathering information and 

communication with one another node in the network. It is 

used to sense the data. The emerging field of WSNs 

combines sensing, computation and communication into a 

single tiny device 

  

W 
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II. RELATED WORK 

At the Routing the interest of node to share the resource in 

their node by proposing a better condition for which they 

states as a fair coalition routing for group share [2] [6]. In 

the network the scalability can be achieved through load 

balancing and it is possible by load clustering. It is 

regarding uneven distribution of sensor node to form a hole 

in a network and the sensor every enhances the network 

lifetime [1] [13]. It applied different distribution techniques 

to distribute the load in WSNs. Wajgi proposed a clustering 

algorithm which  balances the node‟s load by using some 

backup nodes which will replace the cluster head, and reach 

threshold limit which provides high throughput to the 

network [14]. The selected of few nodes as the cluster head 

which will act as a gateway and called them gateway nodes 

which balance the load among those gateways, and that load 

balanced clustering problem is NP-hard. Simultaneously 

Wireless and sensor network have a name Yaping Deng 

proposed a protocol that he named as LBGC. That LBGC 

balancing the group clustering. Another Scientist named as 

Zhang have give idea to approach to gather data in a 

Wireless Sensor Network using load balancing and that 

balancing value depends on two factor. One the distance 

between the head and Second one is the energy of members 

and residual energy which further deal with optimization of 

the threshold to improve the span Network. The hybrid 

sensor network has two layers one is a lower layer from by 

a cluster of sensor nodes, and other is Upper layer is 

collected the sensing data by the sensor and send them to 

the observer outside. Swati Sharma has surveyed the 

different factor of wireless sensor Network regarding issues 

related to design and another K. Das design another the 

traffic in selected nodes and this routed the traffic 

differently and to increase the Network lifetime of the 

WSNs [13]. 

1.3X3 model designed („Ω‟=3, N=9) 

Here K=1 and r=1 Mbps and the value of x is depends upon 

the environment, here the value of x is takes as 4 (assuming 

the same value of x for both Clockwise Swastika and 

Counter clockwise Swastika model for the same 

environment condition). 

 

 
Figure 1.1: A right –facing swastika as “clockwise” or "counter clock 

wise” having 3X3 model designed. 

The figure showing as Swastika structure so it is a Swastika 

Model. The power consumption of this Swastika model 

with scale 3X3, The 1 node PC = 1 µW/Sec, 2 node PC = 2 

µW/Sec, 3 node PC = 1µW/Sec, 4 node PC = 2 µW/Sec, 5 

node PC = 0 µW/Sec, 6 node PC = 2 µW/Sec, 7 node PC = 

1µW/Sec, 8 node PC = 2 µW/Sec, 9 node PC = 1 µW/Sec. 

Here the Total Power Consumption (TPC) of the Network 

is 12 µW/Sec. 

For Clockwise Swastika model with scale 3X3, The 1 node 

PC = 1 µW/Sec, 2 node PC = 2 µW/Sec, 3 node PC = 

1µW/Sec, 4 node PC = 2 µW/Sec, 5 node PC = 0 µW/Sec, 6 

node PC = 2 µW/Sec, 7 node PC = 1µW/Sec, 8 node PC = 2 

µW/Sec, 9 node PC = 1 µW/Sec. Here the Total Power 

Consumption (TPC) of the Network is 12 µW/Sec. 

From above we come to know that the power consumption 

for both clockwise and counter clockwise Swastika model is 

same that means 12 µW/Sec. So that we can apply any one 

of above structure for calculating power consumption.    

2.5X5 model designed („Ω‟=5, N=25) 

Here K=1 and r=1 Mbps and the value of x is depends upon 

the environment, here the value of x is takes as 4 (assuming 

the same value of x for both Clockwise Swastika and 

Counter clockwise Swastika model for the same 

environment condition). 

 

Figure 1.2: A right –facing swastika as “clockwise” having 5X5 designed 

model 

The figure showing as Swastika structure so it is a Swastika 

Model. The power consumption of this Swastika model 

with scale 5X5, The 1 node PC = 1 µW/Sec, 2 node PC = 1 
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µW/Sec, 3 node PC = 4 µW/Sec, 4 node PC = 2 µW/Sec, 5 

node PC = 1 µW/Sec, 6 node PC = 2 µW/Sec, 7 node PC = 

1µW/Sec, 8 node PC = 6 µW/Sec, 9 node PC = 1 µW/Sec, 

10 node PC = 1 µW/Sec, 11 node PC = 4 µW/Sec, 12 node 

PC = 6 µW/Sec, 13 node PC = 0 µW/Sec, 14 node PC = 6 

µW/Sec, 15 node PC = 4 µW/Sec, 16node PC = 1 µW/Sec, 

17 node PC = 1 µW/Sec, 18 node PC = 6 µW/Sec, 19 node 

PC = 1 µW/Sec, 20 node PC = 2 µW/Sec, 21 node PC = 1 

µW/Sec, 22 node PC = 2 µW/Sec, 23 node PC = 4 µW/Sec, 

24 node PC = 1 µW/Sec, 25 node PC = 1 µW/Sec . Here the 

Total Power Consumption (TPC) of the Network is 60 

µW/Sec. 

Like this we can calculate the Total Power Consumption 

(TPC) of nodes with different scale value that means 3, 5, 7, 

9….. We can calculate Average Power Consumption 

(APC) by using the formula i.e.(TPC/Numbers of Nodes). 

Design Methodology 

Power Model 

In WSN a node power consumption is directly proportional 

to d
x
 

               PC α d
x
…………. (i) 

Where„d‟ is the distance between the source node to the 

destination node. 

And x is a varying environmental factor (Which is depend 

upon the light intensity and interference level) and here x is 

vary from 2 to 6 but in my proposed model in I have taken 

the value of x is 4. 

For a long distance or shadowing model we have taken the 

value of x is 6. That means we can say that the value of x 

can be lies between the range 2 ≤ x ≤ 6. 

PC is also directly proportional to the rate of outgoing 

traffic i.e r from the node 

               PC α r…………. (ii) 

From equation (i) and (ii) we come to know that 

                          PC = K x r x d
x
 

And the unit of PC is µW/sec  

[(µW / M bit x m4) X (Mbps) X (m4) = µW / sec] 

The Total Power Consumption (TPC) of the network isTPC 

= ∑1
N
PCiand the Average Power Consumption (APC) of the 

network is APC = TPC / N    

Network Model 

In this paper for calculation I have taken the scale of the 

node starting from three i.e scale „Ω‟ = 3,4,5,6,7,8,9 for to 

evaluate the proposed Model. This model follow the 

Dijkestra algorithm for routing with the Swastika structure. 

Here sending the traffic from one node to another not 

diagonally rather it follows the path orthogonally (90°) in 

order to give maximize lifetime of the network by minimize 

the power consumption. 

The proposed model is based on the Swastika Model where 

it follow the shortest path to send the data from one node to 

another until the data reached to the destination node. The 

total traffic is based on the coalition routing among the 

nodes.  

III. PROPOSED WORK 

The routing path that the avoiding of high energy 

consuming path which follows posed Dijkestra to find the 

one node to send traffic, until the destination has reached. 

Dijkestra describe how to find the shortest path from in 

directed weight graph, and this is a implemented path. It is 

uniform ally distributed network which enhance total power 

consumption in a network. The Routing path is such that it 

looks like an ancient symbol of Hinduism for all scale of 

nodes, So we named this anonymous routing as a Swastika, 

It may be clockwise or anticlockwise depending upon the 

Network usability and It gives the same total power. It is 

also maximum flow minimum-cut problem. 

Advance Scale-3 Swastika Model 

This proposed model that‟s means Advance Scale-3 

Swastika Model is the advanced version of Swastika Model 

and it works with 3X3 model attaining a Swastika Structure 

to maintain minimized Power Consumption (PC) that‟s why 

it is called Advance Scale-3 Swastika Model. The Swastika 

is a cross with four arms of equal length, with the ends of 

each arm bent at a right angle. The Swastika is an ancient 

symbol of Hindu. Here we take 3X3 nodes starting from the 

any one of the corner of the whole system in Swastika 

structure and the remaining nodes works orthogonally. This 

proposed model does not work diagonally rather it follows 

the path orthogonally (90°) in order to give maximize 

lifetime of the network by minimize the power 

consumption. Also this model follows the Dijkestra 

algorithm to find out the shortest paths among the nodes in 

the whole system. 

IV. IMPLEMENTATION 

In this paper we have implemented different Scale statring 

from the 3X3 having node 9 and calculate the Total Power 

Consumption (TPC) and Average Power Consumption 

(APC) of the given Network Model.  

 

Figure 1.3: Initialization of Swastikas randomly 
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Here we have taken a numbers of Swastika Model(15 

numbers of) to calculate the network lifetime having 3X3 

that means having 9 numbers of nodes. One node can send 

data to another node by choosing the shortest part. Here we 

have taken directed path always to find the distance 

between the two nodes. The centre of each Swastika Model 

is known as Centre Head. If we want to send data from one 

Swastika model to another Swastika Model then one Centre 

Head of a Swastika model communicate with another 

Centre Head of Swastika Model. Here K-mean Clustering 

Algorithm is used to find out the cluster to which a node 

belongs to. 

K-means clustering is a method of vector quantization, 

originally from signal processing, that is popular for cluster 

analysis in data mining. K-means clustering aims 
to partition n observations into k clusters in which each 

observation belongs to the cluster with the nearest mean, 

serving as a prototype of the cluster. This results in a 

partitioning of the data space into Voronoi cells. 

 

Figure 1.4:Randomly selected nodes are transmitting and receiving data 

 

Figure 1.5: Completed network after                                                      
some rounds 

Clustering can be considered the most 

important unsupervised learning problem; so, as every other 

problem of this kind, it deals with finding a structure in a 

collection of unlabelled data. 

The process of organizing objects into groups whose 

members are similar in some way.A cluster is therefore a 

collection of objects which are “similar” between them and 

are “dissimilar” to the objects belonging to other clusters. 

So, the goal of clustering is to determine the intrinsic 

grouping in a set of unlabelled data. But how to decide what 

constitutes a good clustering? It can be shown that there is 

no absolute “best” criterion which would be independent of 

the final aim of the clustering. Consequently, it is the user 

which must supply this criterion, in such a way that the 

result of the clustering will suit their needs. 

For instance, we could be interested in finding 

representatives for homogeneous groups (data reduction), 

in finding “natural clusters” and describe their unknown 

properties (“natural” data types), in finding useful and 

suitable groupings (“useful” data classes) or in finding 

unusual data objects (outlier detection). 

 

Figure 1.6: Clustering and zone selection 

 

Figure 1.7: Total energy consumption using distance measurement in 
between swastikas per 100rounds 

V. RESULT AND DISCUSSION 

From the Graph-1 I have come to know about the TPC and 

APC with respect to different Scale/size of the WSN for 

Swastika Model. Here the Average Power Consumption is 

increase with increases in the total numbers of Nodes. Like 

that in Graph-2 I have calculated the Total Power 

https://en.wikipedia.org/wiki/Vector_quantization
https://en.wikipedia.org/wiki/Signal_processing
https://en.wikipedia.org/wiki/Cluster_analysis
https://en.wikipedia.org/wiki/Cluster_analysis
https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Partition_of_a_set
https://en.wikipedia.org/wiki/Cluster_(statistics)
https://en.wikipedia.org/wiki/Mean
https://en.wikipedia.org/wiki/Prototype
https://en.wikipedia.org/wiki/Voronoi_cell
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Consumption (TPC) and Average Power Consumption 

(APC) of Numbers of Swastika with different numbers of 

Nodes. In Advance Scaale-3 Swastika Model when we have 

taken a numbers of nodes with numbers of Swastika the 

APC is decreases for which we can able to maximize the 

Network Lifetime by reducing TPC and APC. 

Graph-1 

 

Average Power Consumption of Swastika Model with 

different numbers of   Nodes     

  Graph-2 

 

 Average Power Consumption of Advance Scale-3 

Swastika Model with different numbers of  Nodes 

We have simulated our model and could able to increase 

our network lifetime manageably well enough by reducing 

heavily loaded traffic node‟s load to have a balanced loaded 

node model. Which ensure to have a better lifetime and a 

congestion free efficient trafficking within WSN.The results 

coming out from the simulation has opened a wide area of 

research, that the life of a WSN can be increased further by 

other possible way of implementing Advance Swastika 

Model having different scale value for designing a complete 

load balancing model. 

VI. CONCLUSION 

In my approached coalition routing in Advance Scale-3 

Swastika model I can able to minimize the power 

consumption of node, also for the Total Power 

Consumption (TPC) and Average Power Consumption 

(APC) of different scale of the WSNs Network. In this 

approached I have been succeeded to balance the load on 

the node by reducing the Average Power Consumption. 

This increases the lifetime of WSN maximally in Advance 

Scale-3 Swastika Model over the Swastika Model. Advance 

Scale-3 Swastika model for large distributed non uniform 

WSN model method is easy to find out TPC and APC. 
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