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Abstract 

Presently wireless sensor network (WSN) is very popular in 

the many of industrial area where the cabling from sensor to 

sink is difficult. Because of growing use of WSN, it is a 

emerging topic in the research area. There are various 

limitation of WSN with high number of node and large area of 

network. The energy consumption is one of the important 

aspects of WSN due to limited access of sensor node and 

limited battery power. There are various research performed 

to reduce the energy loss in WSN by optimizing the physical 

layer parameter such that the modulation technique, operating 

frequency and antenna design. The energy loss also minimize 

by optimization of communication protocol. There is tradeoff 

between the reduction of energy consumption using protocol 

optimization and reliability of communication. The energy 

loss can be minimizing by reducing the communication 

overhead but it may lead to information loss during the 

transient behavior of WSN. The problem of reliability 

becomes more critical when the sink has mobility. This paper 

will show the implementation of simulation setup for mobile 

sink based WSN and performance evaluation of WSN for 

communication overhead and reliability. Two protocol BBM 

and cluster based protocol are comparing for performance 

analysis. 
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1. INTRODUCTION  

The wireless network has become a common choice for any 

data communication because of simplicity of installation of 

network. The IEEE 802.11 is a simple example of the use of 

wireless LAN . This system is now available in the daily life 

of the person. At similar time the industrial plant has also used 

the wireless network for monitoring the various parameter and 

control the process. The various sensor nodes are connected to 

sink and sink may be connect over local PC or remote PC 

over internet for monitoring the experimental area. A wireless 

sensor network (WSN) in its simplest form can be defined as 

a network of (possibly low-size and less complex) devices 

which are denoted as nodes that can sense the environment 

and communicate the information gathered from the 

monitored field through wireless channel or link. The data is 

forwarded, possibly via multiple hops relaying, to a sink that 

can use it locally, or connected to other networks (e.g., the 

Internet).figure 1shows the data communication for WSN . 

 

Figure 1: Data acquisition  from WSN 

The idea of development of wireless sensor networks was 

initially motivated by military applications. A WSN provides 

a reliable, low maintenance, low power method for making 

measurements in applications where cabled sensors are 

impractical or otherwise undesirable. The wireless sensor 

networks are interesting network to study due to the fact that 

large number of applications are being developed using these 

networks.  A wireless sensor network of the type investigated 

here refers to a collection of sensors, or nodes that are linked 

by a medium which is wireless in nature. Connections 

between nodes may be formed using such media as infrared 

devices or radios. Wireless sensor networks will be used for 

such tasks as surveillance, widespread environmental 

sampling, security and health monitoring. They can be used in 

almost any environment, even those where wired connections 

are not possible, where the terrain is inhospitable, or where 

physical placement is difficult.  

Wireless sensor networks are quite challenging networks as 

resources are limited and different network topologies is 

possible.  

A sensor node is usually limited in terms of  sensing and 

computation capabilities , communication performance and 

energy requiring a large sensor nodes for collecting 

information  

The decrease in size and cost of sensor nodes has made it 

possible to have a network of large number of sensor nodes , 

thereby increasing the reliability and accuracy of data as well 

as the area of coverage . Due to the redundancy network fault 

tolerance increases .such redundancy also increases the 

network fault tolerance as the failure of single node has 

negligible effect on entire network application. 
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One of the main critical issues in WSN is optimization of 

communication cost and overhead.  Large efforts are being 

made to optimize or minimize the communications overheads. 

In [1] authors have demonstrated the optimization of 

communication overhead and its variation with respect to 

node velocity and network length In [2] the variation of 

communication overhead for BBM and cluster based 

techniques is evaluated.  Due to dynamic nature of wireless 

sensor networks e.g in  environment monitoring application 

and in military surveillance, resource optimization is very 

important. Establishing a secure communication link in a 

wireless sensor network is a challenging task due to resource 

limitation and wireless nature of transmission, and failure free 

communication establishment between source and sink is 

affected due to which reliability of the information is affected.     

2. RELIABILITY OF WSN 
In Wireless sensor network critical event data collected by the 

sensor nodes need to be reliably delivered to the sink for 

successful monitoring of an environment. Therefore, given the 

nature of error prone wireless links, ensuring reliable transfer 

of data from resource constrained sensor nodes to the sink is 

one of the major challenges in WSNs. Reliable transfer of 

data is the surety that the packet carrying event's information 

arrives at the destination. 

Many protocols have been proposed to address the reliability 

issue in wireless sensor networks; each of them proposes 

deferent ways of reliably transporting data packets from 

sensor node to the sink. Due to the convergent nature of traffic 

in WSNs, all sensor nodes in the network tends to inject their 

captured data towards the sink. 

One way of achieving reliability in terms of recovering the 

lost packets is through the use of retransmissions of the lost 

packets. Retransmissions can either be performed on end-to-

end or hop-by-hop basis. End-to-end re-transmission requires 

only the source node that generated the packet to re-transmit 

the lost packet. Whereas, hop-by-hop retransmission allows 

the intermediate nodes to perform retransmission of lost 

packets by caching the information 

Another way to achieve data transport reliability is by 

introducing information redundancy where multiple copies of 

the same packet are transmitted based on erasures codes that 

allows receiver to recover from independent packet loss [3]. 

Iyer et al. [5] proposed Sensor Transmission Control Protocol 

(STCP)which is a generic (sensor-to-sink) end-to-end 

transport protocol providing both congestion control and 

reliability. 

3. WSN NODES CLUSTERING 

Grouping sensor nodes into clusters has been widely pursued 

by the research community in order to achieve the network 

scalability objective. Every cluster would have a 

leader, often referred to as the access point or cluster-head. 

Although many clustering algorithms have been proposed in 

the literature for ad-hoc networks [7-10], the objective was 

mainly to generate stable clusters in environments with 

mobile nodes. Many of such techniques care mostly about 

node reachability and route stability, without much concern 

about critical design goals of WSNs such as network 

longevity and coverage. Recently, a number of clustering 

algorithms have been specifically designed for WSNs [12–

17]. These proposed clustering techniques widely vary 

depending on the node deployment and bootstrapping 

schemes, the pursued network architecture, the characteristics 

of the cluster head ( CH) nodes and the network operation 

model. A CH may be elected by the sensors in a cluster or 

pre-assigned by the network designer. A CH may also be just 

one of the sensors or a node that is richer in resources. The 

cluster membership may be fixed or variable. CHs may form a 

second tier network or may just ship the data to interested 

parties, e.g. a base-station or a command center. 

The primary means of relaying data among nodes in WSN, 

whether clustered or non-clustered is via a routing protocol 

[6-12]. Hence, an essential and critical design requirement of 

the routing protocol is that it be energy-aware. An energy-

aware routing protocol should exhibit energy efficiency and 

balanced energy consumption across the WSN. The first 

requirement ensures that the WSN can sustain operations over 

pro-longed, unattended periods. The latter requirement 

ensures that sections of the WSN do not fail prematurely and 

disrupt operations. 

Wireless sensor nodes that have variable-powered RF 

transceivers can provide greater routing performance at the 

cost of higher power consumption [12-17]. On the other hand, 

nodes that have fixed-power RF transceivers are generally 

cheaper but may be more prone to communication 

disruptions. Even large advances in Micro Electro Mechanical 

Systems (MEMS) technology, energy constraints continue to 

limit the operations lifetime of a WSN and new, energy-aware 

motes are still in research stage. 

LEACH, TEEN, APTEEN [18-21] are cluster based routing 

protocols, whereas PEGASIS is a chain-based protocol. The 

performance of APTEEN lies between TEEN and LEACH 

with respect to energy consumption and longevity of the 

network [18]. TEEN only transmits time-critical data, while 

APTEEN performs periodic data transmissions. In this respect 

APTEEN is also better than LEACH because APTEEN 

transmits data based on a threshold value whereas LEACH 

transmits data continuously. Again PEGASIS avoids the 

formation of clustering overhead of LEACH, but it requires 

dynamic topology adjustment since sensor energy is not 

tracked. PEGASIS introduces excessive delay for distant 

nodes on the chain. Single leader can become a bottleneck in 

PEGASIS. PEGASIS increases network lifetime two-fold 

compared to the LEACH protocol. 

The architecture of BBM is based on random propagation of 

information from source to sink as shown in the figure 2.The 

Hexagonal topology is illustrated in BBM techniques [2]. 

Using MATLAB  the information flows from source node 5 to 

sink node 88 is illustrated with shortest path routing. Network 

length is 100x100. 
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Figure 2: BBM hexagonal distribution of  access points 
 

In the following figure -3 the same l WSN network length 

100x100 node is illustrated in clustering method with 5 

clusters  and source node 5 and sink node 8. 

 

 
Figure 3: Cluster based approach for 5 access 

points 

 

Mathematical description for BBM  

Let N is the no of node in full LxL network area. 

The Packet transmission by each node during the network 

establishment is:=N(N-1) 

The transmission by sink node to all other node is updated in 

time t second 

The overhead per second is =(N-1)/tu 

With movement of every d meter from the original location of 

the sink , the extra communication is required =(N-1)/du 

The communication overhead with time t=(N/tu)*t 

The communication overhead with distance moved d 

is==(N/du)*d 

With velocity V=d/t the communication overhead 

=(N/tu)*t+(N/du)*d 

=(N/tu)*t+(N/du)*V*t 

The total communication overhead in BBM 

technique=(N/tu)*t+(N/du)*V*t+ N(N-1). 

Mathematical description for Clustering 

Let Nc is the no of cluster head of each cluster Having node 

N1,N2,N3,......Nc. 

The Packet transmission by each node during the network 

establishment is: 

=N1(N1-1)+ N1(N1-1)+ ............. NNc(NNc-1) 

The transmission by sink node to all cluster head node is 

updated in time t second 

The communication overhead per with time t =(Nc/tu)*t 

With movement of every d meter from the original location of 

the sink , the extra communication is required =(Nc/du)*d 

With velocity V=d/t the communication overhead 

=(Nc/tu)*t+(Nc/du)*d 

=(Nc/tu)*t+(Nc/du)*V*t 

The total communication overhead in clustering 

technique=(Nc/tu)*t+(Nc/du)*d + N1(N1-1)+........ NNc(NNc-1). 

4. SIMULATION RESULTS 
In comparative communication overhead evaluation shows 

that overhead is reduced in clustering [2]. The result is shown 

in figure 5 for communication overhead. Figure 3 shows the 

topology of access points in hexagonal distribution. Figure 4 

shows the physical layout of nodes spread over a 1000 meter 

square area with 5 access points for clustering . Simulation 

was carried out in MATLAB [22].  

Simulation parameters for velocity vs. communication 

overhead are taken as follows.  

 

• No. of nodes: 100 

• Sink : single  

• Update time : 10 sec   

• Velocity : 10 m/s to 100m/s 
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Figure  4: Communication overhead in WSN with 

different velocity for BBM and cluster based protocol 

 

As can be seen from figure 4 the communication overhead in 

cluster based protocol is much less than the Broadcast based 

method ( BBM) based protocol as the velocity of nodes 

increases. 

Figure 5 shows the result and comparison of two  approaches. 

As can be seen from figure 6 the reliability  ,the cluster 

approach maintains the trade off of reliability and energy 

consumption by optimizing the cluster number 

(communication distance). Relaibility of cluster based 

approach does not much influenced by velocity of sink node. 

protocol as the velocity of nodes increases. In BBM protocol 

overhead increases (fig-5)almost linearly with nodes velocity. 

These simulation results indicates that cluster based approachl 

outperforms the BBM based approach in the context of 

communication overhead with trade off of reliability with 

node density. 

5. CONCLUSION 
Wireless Sensor Networks are used for monitoring and 

collecting information from an unattended environment and 

for reporting events to the user. They monitor physical or 

environmental conditions such as temperature, humidity, 

pressure, sound, vibration. The reduction of energy overhead 

is a major challenge in wireless sensor networks. The energy 

overhead reduction is normally suffer with poor reliability due 

to energy depletion of the communicating nodes. The 

reliability is slightly  better in case of BBM for N=20 as 

compared with  cluster technique for node=20,Nc=4. The 

BBM reliability is of the order of 0.9  while clustering it  is of 

the order of .8  although of not much significant decay. In 

clustering reliability decreases up to 0.2 after increasing the 

no of node more than 100 in case of BBM reliability does 

affected but in case of Clustering decreases.  The cluster 

approach will maintain the trade off of reliability and energy 

consumption by optimizing the cluster number 

(communication distance). In this paper, the reliability and 

communication overhead has been demonstrated with the sink 

velocity and Node density. 

 

Figure 5 : Comparison of  BBM and  cluster based approach 
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