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Abstract— Wireless sensor network is combination of a large number of sensor nodes which are based on three technologies: 
sensing, processing and communication. In the basic scenario of wireless sensor network, it becomes difficult for the sink node 
to collect data from all the sensor nodes that are deployed in the network. In such case, more energy is consumed by all the 
sensor nodes and there may be replication problem produced on the sink node. To avoid such energy consumption and 
replication problem, we proposed a cluster-based wireless sensor network by using mobile agent. Particularly, in the case of 
wireless sensor networks, mobile agent act as an intermediate between sink node and all source nodes/cluster-heads and these 
are deliberately built into the system to improve the lifetime of the network. This paper describe the architecture in which 
mobile agent act as an intermediate between sink node and cluster-head by providing single traffic flow between both the 
nodes. In this paper, the sequence number technique is evolved with the mobile agent to avoid the problem of data replication.   
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I. OVERVIEW AND PROBLEM 

STATEMENT 
 
The fundamental functionality of wireless sensor 
network is to collect and return data from the sensor 
nodes. In wireless sensor network, every node is 
capable of sensing, processing and communicating. 
Now days, in the wireless sensor network if any one 
user wants to collect the data or want to communicate 
with the other nodes, the users send their request to the 
sink node and a communication is established between 
sink node and the users. Then sink node forward the 
request for further processing. In the old scenario that 
we are using in our proposed work, we form a cluster- 
based wireless sensor network in which mobile agent 
act as an intermediate communication medium 
between sink node and cluster-head. Cluster analysis 
is concerned with the grouping of alternatives into 
homogeneous clusters (groups) based on certain 
features and a mobile agent is a special kind of 
software or computer program that migrates between 
the nodes of a network to perform a task autonomously 
and intelligently, in response to changing conditions 
in the network environment, to realize the objectives 
of the agent dispatcher. 
 
 In this scenario, the sink node sends the request for 
data to the mobile agent and mobile agent collect the 
data from cluster-head and store it into the sink node. 
In such case, there is more consumption of energy and 
wastage of storage space on the sink node due to data 
replication. The data replication problem reduces the 
throughput of the network. To remove this problem, 
we proposed a new architecture in which mobile agent 
verify the data by using sequential technique and drop 
the replicated data. 

Mobile agents also allow wireless sensor network’s to 
be dynamically reprogrammed by enabling users to 
inject new agents into the network and allowing old 
one die. Mobile agents are specific in their ability to 
travel from host to host and to perform their tasks at 
remote locations.  
The remainder of this work is organized as follows: 
section II explains the Literature Survey, section III 
presents the Old Scenario of our work. Based on 
Research methodology and proposed algorithm, the 
proposed architecture of cluster-based wireless sensor 
network with mobile agent is explained in section IV. 
Section V shows the simulation result and section VI 
explains the conclusion and future work extensions. 
 
II. LITERATURE SURVEY  
 
2.1 Sensor networks with Mobile Agents 
This paper explains the proposed architecture for 
large scale low power sensor network. Referred to as 
sensor networks with mobile agents (SENMA), 
SENMA exploit node redundancies by introducing 
mobile agents that communicate opportunistically 
with a large field of sensors. The addition of mobile 
agents shifts computationally intensive tasks away 
from primitive sensors to more powerful mobile 
agents, which enables energy efficient operations 
under severely limited power constraints. A 
comparison of SENMA with a flat ad hoc sensor 
network shows a substantial gain in energy efficiency. 
This paper characterized the data collection in 
Wireless Sensor Networks with Mobile Elements 
(WSN-MEs).  
 
2.2 Applications and Design issues for Mobile Agents 
in Wireless sensor networks 
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This paper discussed about various applications and 
design issues for mobile agents in wireless sensor 
network, the design functionality of WSN decompose 
into four components that are architecture, itinerary 
planning, and middleware system design and agent 
cooperation. In this paper, the major aspects 
pertaining to mobile agent’s deployment over wireless 
sensor network are explained. This paper explained 
various new capabilities of mobile agent in contrast to 
the conventional wireless sensor network operations 
based on the clients-server computing model.  
 
2.3 Strategies and techniques for node placement in 
wireless sensor networks: A survey This paper 
described various node placements strategies in 
wireless sensor network, nodes must be placed into 
proper place in target region so that communication is 
better between all the nodes. Less energy is required by 
nodes for communication. In this paper, the node 
placement strategies are categorized into two parts: 
static and dynamic depending on whether the 
optimization is performed at the time of deployment or 
while the network is operational. Static positioning of 
nodes show a fixed network operation pattern that 
stays unchanged throughout the lifetime of the 
network. Dynamic positioning of node is very 
important to increase the performance of the network. 
Paper highlights the issues, identify the various 
objectives and enumerate the different models. The 
paper also highlights open problems in this area of 
research. 
 
2.4 Dimensions and Issues of Mobile Agent 
Technology This paper described the working of 
mobile agent as a tool for mobile computing.  Mobile 
agents have been used in applications ranging from 
network management to information management. 
The paper introduces the concept, characteristics, 
classification, need, applications and technical 
constraints of mobile agent in mobile technology. The 
major factors which come under in this  paper is that 
mobile agent technology has the potential in 
increasing the performance of networks as well as for 
software adopting mobile agents. Due to its nature of 
being a futuristic technology from the programming 
environment perspective a lot of work is still required 
before the average programmer can build applications 
based on the mobile agent technology paradigm with 
ease. 
 
III. OVERVIEW OF OLD STRATERGY 
 
The old stratergy that we are using in our work deals 
with the data replication issue. In the old scenario, 
when sink node send the request for data to the mobile 
agent, the mobile agent collect the data and place it 
into the sink node. In this scenario, the sink node 
verifies the data and displays the result whether the 

data is replicated or not. In the process of verification, 
a lot of energy is consumed by the sink node and sink 
node remain busy in the comparison process. There is 
wastage of storage space on sink node and the 
throughput of the system is decreased. 
Fig 1 shows the scenario where we deploy sensor 
nodes in the network and fig 2 shows the scenario 
where sink node display the replication message on 
the screen. 

 
Fig 1 Node deployment in the wireless sensor network 

 
Fig 2 Replication message displayed by sink node 

 
IV. PROPOSED WORK 
 
3.1 Research Methodology: 
In our proposed architecture, we create the wireless 
sensor network by using static node placement 
strategies in which we deploy the twelve nodes 
randomly by using the network area of 800x800. To 
remove the problem of data replication in old scenario, 
we are proposed cluster-based wireless sensor network 
architecture by using mobile agent in which mobile 
agent plays an important role to avoid the problem of 
data replication. In the new scenario, we are using 
sequential technique with mobile agent. Here, sink 
node send request to the mobile agent. The mobile 
agent move randomly to the cluster-head and verify 
the data. When the data is verified by the mobile agent 
then this data is stored at the sink node. At the same 
time, mobile agent stores the sequence number of the 
generated data in its database for further processing. 
Suppose the sink node again send the request to the 
mobile agent for different data. In such process, the 
mobile agent goes to the cluster-head and verifies the 
data on the basis of sequence number. If the sequence 
number matches with the previous one, then mobile 
agent drop the data and return to the sink node 
otherwise in case of different sequence number, the 
mobile agent collect the data and store it into the sink 
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node. Fig 3 shows the proposed architecture of 
wireless sensor network: 

 
Fig.3 Proposed architecture of cluster-based wireless sensor 

network by using mobile agent 
 
To implement the sequence number technique with 
mobile agent in wireless sensor network, we are 
proposed an algorithm that identifies the working of 
mobile agent. 
 
3.2 Proposed Algorithm: 
The proposed algorithm here is expected to explain 
the working process of the sequence number 
technique. The algorithm is: 
  Deploy network with the finite number of sensor 
nodes with single sink and mobile agent  
  Divide whole network into fixed size clusters using 
location of the sensor nodes 
  Sink==Request(Data) 
1. The agent move to nearest cluster head  
2. Agent request for data to cluster head  
3. Cluster head Provide data to Agent  
4. Agent checks the sequence number of the Data 
packet if (Sequence_number==exits) 
1. Drop Data  
2. Inform about the data replication to sink else  
1. Receive Data  
2. Provide data to Sink  
  Exit  
 
V. SIMULATION RESULT 
 
The simulation is performed in NS2 simulator. 
Following screen shots shows the simulation result. 
The result includes the formation of clusters and data 
aggregation on the cluster-head. 

 
Fig 4 Cluster formation and data aggregation 

The results also include the dropping stage at the time 
of verification of data when data is replicated. 

 
Fig 5 Dropping of replicated data 

 
The following graph shows the less energy 
consumption and increased throughput of the new 
methodology. In graph 1, red line shows the energy 
consumption by the new methodology and green line 
shows the energy consumption by old methodology. It 
shows that new proposed scheme consume less energy 
as compare to existing one. 

 
Graph 1 Energy graph 

 
Graph 2 shows the throughput of the network. Here 
red line indicates the throughput of proposed 
methodology and green line indicates the throughput 
of old methodology. The red lines shows that with the 
proposed method throughput of the network increase 
as compare to the old method. 
 

 
Graph 2: Throughput Graph 

 
Graph 3: Packet Loss 
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Graph 3 shows the packet loss in the network. Here 
green line shows packet loss in the old methodology 
and red line shows packet loss in the new 
methodology. From the graph3, it is clear that by 
using proposed methodology, the packet loss 
decreases in the network. 
 
CONCLUSION AND FUTURE EXTENSIONS 
 
In this paper, we proposed a mobile-agent based 
architecture for wireless sensor network where mobile 
agent collects the valuable data to the node head. 
Regarding wireless sensor network and agent 
technology, we are working on proposed architecture 
for wireless sensor network with mobile agents that 
help to solve many wireless sensor network issues. 
From the proposed methodology, we can conclude that 
by using sequential technique with mobile agent we 
can reduce the energy consumption problem and 
increase the throughput of the network by transferring 
maximum number of packets over the network. 
There are several directions in which these results can 
be extended. The analysis could be extended to 
consider more irregular deployment areas, including 
three-dimensional deployments. The analysis could 
also be extended to consider the concept of 
multi-agent system in the wireless sensor network for 

avoiding data replication and evaluating their 
performance result with the old one methodology. 
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