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Abstract - Wireless sensor networks have been studied widely 

for their broad range of potential observation and tracking 

applications which are typically composed of large number of 

tiny sensors. This proposed system explored the optimal 

distribution of nodes for better network topology in wireless 

sensor network. As  the nodes are assumed to be distributed  

regularly or uniformly but in practice they may not be placed 

uniformly which could have a huge crash  on network 

properties. Most of the schemes have proven to be able to 

provide a better network monitoring and communication 

performance with protracted system lifetime. In this  paper full 

analysis of the various methods is provided. Existing problem is 

analyzed by considering previous achievements and possible 

research is pointed out. Routing strategy has employed in which  

the aomdv algorithm is introduced which is an efficient topology 

maintenance algorithm which finds the available path for the 

transmission of packets from source to destination 
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1. Introduction  
 

Wireless sensor networks (WSNs) have been studied 

extensively for their broad range of potential monitoring 

and tracking applications, including environmental 

monitoring, battlefield surveillance, health care solutions, 

tracking, smart home systems and many other. WSNs are  

typically composed of large number of tiny sensors that 

are capable of sensing, processing and  transmitting data 

via  wireless links. Sensor nodes collaborate in a 

distributed and autonomous manner to complete a certain 

task, usually in an environment with no infrastructure. 

The sensors use this network to organize their sensing 

activities, and so enhance their sensing capabilities, and 

also to dispatch the data they sense to specified data  

 

 

collection locations, typically referred to as data sinks. 

These networks differ from standard wireless ad hoc 

networks Another feature of wireless sensor networks is 

that, in most applications, it is expected that sensors will 

be totally static. This can significantly simplify the design 

of the routing protocols.so in this project we are 

introducing  more powerful helping nodes to improve the 

performance and to maintain the connectivity for 

improving network capacity. 
 

Most of works is done  for networks with regularly or 

uniformly distributed sensor nodes. But  in practice, 

sensor nodes may not be placed uniformly, which could 

have a huge impact on network properties, including the 

capacity. For example, if lots of nodes are confined in a 

small region, it would lead to  interference and depreciate 

the capacity. Also, if nodes are too thin in a particular 

area, communication might get difficult, which also 

harms network performance. Therefore if  distribution  of 

node is done optimally then it could lead to favorable 

improvement. With the consciousness of the essential 

network topology, improvement could be achieved in 

routing and broadcasting methods. Furthermore due to 

various transmitting range of nodes network topology in 

wireless sensor network can be change. Therefore, if the 

topology in the network can be maintained in an optimal 

manner  then the energy can be saved. 

 

The remaining paper is organized as follows: Section 2 

describes the related work in which different techniques 

are  discussed then Section 3 presents the proposed 

system. Section 4 describes the proposed solution of the 

proposed system. Lastly section 5 presents the conclusion. 
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2. Related Work 

 
Sen  Yang,  Xiaoying  Gan,  Feng  Yang [1] has   discover 

the  methods to generate optimal network topologies for 

wireless sensor networks (WSNs) by considering two 

conditions i.e  with and without obstacles. For networks 

without obstacles, sensor nodes which are uniformly 

distributed and regularly distributed have added 

contribution in  increasing  the throughput capacity by 

taking three typical network topologies into consideration 

.After this  network capacity of three topologies are 

analyzed . Based on this  comparison is done on the result 

obtained through these topologies.  
  

Guoqiang Mao, and Brian DO Anderson [3] in this paper 

the capacity of random network is investigated in which 

the nodes are spatially distributed where the  model   

assumes n  number of nodes in a unit square and focused 

on node distribution and link capacity and their impacts 

on source destination pairs and transmission range. Also 

the spatial distribution of nodes had a impact on single 

factor only that is network capacity. Also investigated the 

capacity   of  upper and lower bound for the network 

considered  and shows that these two bounds are product 

of four factors  node distribution, link capacity, number of 

source destination pairs and the transmission range       

 

S. Toumpis,  and Leandros Tassiulas[2] uses the 

technique of calculas to proposed formulation derived 

equation lead to  the design of large wireless sensor 

networks that are deployed in the most efficient way. Also 

it helps in maintaining  balance between reducing 

congestion and having the data packets which  follow 

short routes very optimally. Also they have assumed a 

general model of physical layer where they have specified 

not only the data transportation  but also senses the node 

at the sources and  deliver them at the sinks. Optimal 

placement of nodes is done by partial differential 

differential equation through calculus technique.   

 

Jason Tillett Shanchieh Yan [6] has  explore a distributed 

evolutionary approach to optimize and minimize the radio 

power for the connectivity of network.  Particle Swarm 

Optimization technique gives a distributed edition of the 

algorithm. They have generate topologies with fewer 

hidden nodes to increase the longitivity of network and  

deliver more data.  Also in this paper they have generated 

few topologies which are fitness based with general 

properties. They focused on production of topologies and 

aimed to minimize the number of hidden nodes 

asymmetric links and radius. They have also made use of 

scheme for topology generation which is cone based.    

Pan Li Yuguang Fang [8] in this paper the capacity is 

investigated of heterogeneous wireless networks by 

considering general network settings. Further they  

assume the n number of  normal nodes which  are 

uniformly and independently distributed, while the m 

number of  helping  nodes are either placed regularly or 

uniformly and autonomously distributed. Also they 

attempted to achieve heterogenous wireless network with 

the help of  settings of general network. Then they 

discover the  condition in which they have shown that the 

heterogenous wireless network provide higher throughput 

than homogenous wireless network.  

 

Hakki Bagci, Ibrahim Korpeoglu and Adnan Yazıcı,[5] 

has elaborated a distributed fault-tolerant topology control 

algorithm, which is called as Disjoint Path Vector (DPV), 

for heterogeneous wireless sensor networks in which the k 

degree topology control problem is studied which  

composed of a large number of sensor nodes with less 

energy and computing capability of nodes and several 

tremendous nodes with indefinite energy resources. They 

aimed to provide a particular transmission range to every 

node so that each node posses at least k vertex disjoint 

path and which leads to minimum consumption of power. 

By this they satisfy the connectivity in topologies 

generated by DPV algorithm. Also shows that the 

algorithm achieves reduction in total transmission power.   

 

S. Toumpis and G. A. Gupta [4] has   study a setting in 

which a spatially scattered set of sources  creates  data 

that must be transported to a spatially distributed set of 

sinks. Optimal special density of nodes is described in 

which they have used minimum no of nodes but still they 

can support network traffic. They aimed to provide 

optimal placement of node so that minimum number of 

nodes is needed. In this paper they have used technique of 

calculas variation which reduces number of nodes  by 

considering density of nodes. This technique leads to 

maintain the optimal balance between  congestion 

avoidance and data packets  which follow shorts routes.   

 

Stefania Sardellitti, Sergio Barbarossa [7]  propose a 

method  in which  network topology is optimized and the  

allocation of power  over every active link is done  to 

minimize the  consumption of energy. Two network 

models are considered first is  deterministic model, where 

the nodes are placed randomly but their positions are 

identified, and second model is  random model, in which 

the network topology is modeled as a random geometric 

graph (RGG).  

 

In the first case, problem of optimization of topology is 

converted by applying various efficient algorithm, which 
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is parametric convex problem, In the second case, power 

transmission of each node is optimized, by exploiting the 

asymptotic distributions of the adjacency matrix of an 

RGG..  

 

3.  Proposed System 
 

Firstly model certain typical network spatial topologies 

following distribution of nodes optimally. Analyze the 

network capacity of each considered topology. Make 

comparison of the results obtained in terms of efficiency 

of all parameters.  

 

Process to be followed in each topology are: 

 

Node distribution in which nodes will be distributed in 

each topology then Routing strategy will be applied in 

which routing protocols are used for searching available 

paths. Aomdv protocol will be used for routing strategy.  

Then the mac tdma is used for communication purpose 

and then  the calculation of various parameters will be 

done such as efficiency antenna gain followed by packet 

transmission. 

 

The description  of steps in each topology is explained   

below: 

 

3.1 Distribution of Nodes 

 

In this step nodes distribution will be done in  different 

types of  topologies . node distribution will depend upon 

the type of topology considered. 

 

3.2 Routing Strategy 

In this step  routing strategy is applied in each topology to  

find number of paths available from source to destination  

3.3 Communication Using TDMA 

MAC 802.11 is used for communication among sensors. 

Helping nodes are also used to relay the packets. 

3.4 Packet transmission and result analysis 

 

Finally packet will be transmitted and then comparison of 

parameters is done in each considered topology. The 

parameters are throughput ,end to end delay, network 

overhead. After analyzing parameters in each considered 

topology optimal  topology is chosen in which distribution 

of nodes is optimal. 

 
 

 

 

 

 

 

 

 

 

 

 

Fig 1: Proposed System 

 

 

Table 1: Comparative Analysis 

 

parameters Novel 

algorithm 

Topology 

control 

algorithm 

Consensus 

algorithm 

Throughput 

capacity 

Well 

improved 

Not so 

improved 

Not so 

improved 

End to end 

delay 

reduces Not reduced Not reduced 

Optimization Properly 

done 

Not properly 

done 

Done in terms 

of power 

allocation 

 

4. Proposed Solution 

 

From the idea of proposed system we are clear with the 

following outcomes: 

 

Nodes are optimally distributed to get the maximum 

throughput of heterogeneous  wireless sensor network by 

considering different network topologies. End to end 

delay will be reduced to achieve fast transmission of 

packets. Network overhead will be reduced. 

 

5. Conclusion 

 
In this paper the survey is made over efficient topology by 

studying some routing and broadcasting schemes. Various 

existing methods are also studied for maintaining efficient 

topology in wireless sensor network. To overcome the 

drawback of these techniques efficient topology 

maintenance algorithm is proposed. By considering 

various topologies optimal topology is chosen in which 

nodes distribution is optimal which  leads to 

improvements in network performance. And this leads to 

Nodes 

distributio

Routing 

strategy 

Mac 

802.11 

Packet 

Tx/Rx 
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reduction in   network overhead and achieves remarkable 

improvement. 
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