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ABSTRACT 
Wireless sensor network (WSN) is having large number of sensors which is low cost and low power. Sensors 

are used to measure and monitor the surrounding conditions like heat, pressure, etc. Cluster head will collect all the 

information from all the sensors and forwards it towards a base station or sink for the analysis. Energy hole problem 

is the major snag in the WSN. The energy hole problem is created due to energy depletion of the node which is near 

the sink. To overcome this problem in this paper we are using Node Ranking Clustering Algorithm (NRCA) and 

mobile sink based adaptive immune energy efficient clustering protocol. Depending upon the energy level of the 

node and detachment of the node with respect to the base station cluster head (CH) will be chosen using NRCA. 

Also this algorithm provides a stronger broadcasting which assures that all nodes are connected to the CHs. 

Simulation result shows that the network lifetime is improved by 99.5% than the other protocols.  
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1. INTRODUCTION 

Wireless sensor network (WSN) is having large number of sensors which is low cost and low power. Sensors 

are used to measure and monitor the surrounding conditions like heat, pressure, etc. this information is forwarded to 

static sink and by the use of the internet the user gathers the information as shown in fig.1. Sensors in the network 

will not provide the balance energy load when the direct communication takes place. 

 
Figure.1. Wireless Sensor Network 

To overcome the energy load problem among the sensors in WSN, many clustering algorithm has been 

developed to increase the continuance of the network. The sensors will act as a relays which is nearer to the static 

sink to get information from the sensors that are far away from the static node. This node will exhaust their energy 

very quickly leads to energy hole problem. Due to the energy hole problem, the network will be disconnected even 

most of the nodes are alive. To overcome this problem we are going area maximization MSIEEP protocol is used to 

enhance the continuance of wireless sensor network. WSN is used to monitor and the control the industrial process 

and also it is used in military application and consumer application.  

2. RELATED WORK 

The first clustering protocol in wireless sensor network is LEACH (Low-Energy Adaptive Clustering 

Hierarchy). The problem in the Low-Energy Adaptive Clustering Hierarchy CH will be chosen randomly. CH will 

collect the data from all the nodes and forwards to the sink. In Genetic Algorithm based Low-Energy Adaptive 

Clustering Hierarchy is used to find most favorable CHs. Energy of the node is not considered while selecting the 

CH even though the threshold value of the CH has increased. Amend LEACH will select CHs in a shared manner 

this will improve the constancy period of WSNs. 

In Intelligent Agent-based routing protocol data is delivered to sink which is done efficiently and it reduces 

signal overhead. In IAR, agent sensors will be chosen. Sink receives the date from agent if the agent is near to the 

sink. If agent is not in the range, some nodes will temporally choose as a relay node. This will gather information 

from agents and forwards to the sink. A new optimizing LEACH clustering algorithm combines the features of 

LEACH algorithm, mobile sink and improves the CH selection process. It will decrease the energy consumption in 

WSN. 

Adaptive Immune Algorithm (AIA) is used for the selection of the cluster heads in MSIEEP. In MSIEEP 

method the highest energy nodes are selected as a cluster heads. In the AIA method the energy is wasted when 

transmitting the data to the base station while selecting the Cluster Heads. The coverage of area is also less. 
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The problem which is stated above is done efficiently by Node Ranking Clustering Algorithm (NRCA). 

NRCA method is used for selecting the Cluster Heads by calculating the highest energy nodes in the network and by 

calculating the distance between the base station or sink and node. 

System design: 

Clustering head selection in WSN using NRCA: Clustering is a process of grouping nodes to perform certain task 

efficiently as shown in fig.2. The node ranking clustering algorithm will opt for cluster head depending upon distance 

between the base station and node, energy level of the node. And also the base station will calculate how long the 

node can be act as cluster head. This will enhance the network lifetime and decreases communication aloft while 

selecting new cluster head. The base station will have the information about all the nodes position in order to avoid 

garbled node and suppressed node. 

 
Figure.2. Clustering in WSN 

The cluster head is used to aggregate the information from the nodes in a cluster. The cluster head evolution 

is illustrated in fig.3. If the distance of the node is less from the base station and the energy level of the node is large, 

then the node is elected as the Cluster Head. If not it will calculate the transmitting energy of each node which is 

having highest energy with less distance will be accepted as cluster head.  

 
Figure.3. Evolution of cluster head 

Mobile-Sink Based Adaptive Immune Energy Efficient Clustering Protocol: 

 
Figure.4. Operation of MSIEEP 

Recent year’s Mobile sink plays a major role in wireless sensor network to increase the security among the 

networks and upgrade the continuance of the network and measurement the robustness of the protocol. Since base 

station is not a static this location will changes over a time. 
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Mobile sink and cluster head plays major role to escalation the network lifetime and reduce energy 

dissipation. In order to do this, Adaptive Immune Algorithm is used to control the sink nodes. In proposed protocol 

it is split into rounds. After finding the temporary location of sink and cluster head, round starts with set-up phase. 

In steady-state phase CHs collect the information from all the nodes which is transferred to the mobile sink as a 

frame as shown in fig.4. Set-up phase is pursued by steady state phase.  

Before the first round prepare phase is attached to provide the information about number of rounds and size 

of the packet and sensor field in order to enhance the energy efficiency.  

Prepare Phase: The mobile sink will be initialized in this phase by representing the number of nodes, size of the 

radio model and size of the packet and sensor field. The sensor field is prorated into equal regions. The sink will 

move to the centre of the region and it will appeal the Id and position of the each node. Since the base station should 

have the knowledge of all the nodes in the network for the better connectivity. 

Setup Phase: In this phase mobile sink will identify its location by using AIA in order to diminish the energy 

dissipation. If the sensor node is closer to the sink, this will communicate directly to the sink instead of transferring 

information to CHs. Each cluster is assigned with its member node. After assigning the member to the CHs, the sink 

forwards two messages to CHs. First message is sent to the CHs to update their member’s id. Second message is sent 

to the nodes about its CHs id where it has to join. Each cluster will create a TDMA schedule for its member node to 

avoid collusion among the nodes. 

Steady State Phase: In this phase the node will grasp the information from all the nodes and then the grasped 

information is sent to the mobile sink through the cluster heads. Once all the data has been collected, the sink will 

move to the next sensor field to collect information.  

 
Figure.5. Confession of MSIEEP & NRCA 

MSIEEP uses the NRCA to select the Cluster Head. Fig.5. describes the process of MSIEEP using the NCRA 

method. NRCA is used to find the optimum locations of the mobile sink or base station and CHs in order to diminish 

the energy dissipation and enhance the continuance of the network. 

3. RESULTS AND DISCUSSION 

The results were yield in the area of 3000m×1500m with 50 nodes scattered randomly. The progress of 

energy dissipation and the continuance of the network are continuously monitored. Performance of the scheme is 

evaluated using extensive NS-2 simulations. 
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Figure.6. Deployment of Nodes 

Performance metrics: The dead nodes and the number of rounds are compared for all the three schemes and from 

the result it is evident that NRCA offers better lifetime improvement of nodes. 

 
Figure.7. Performance metrics for better lifetime improvement of nodes 

4. CONCLUSION 

In this paper, Node Ranking Clustering algorithm is used with MSIEEP to eliminate the energy hole problem. 

It will enhance the continuance of WSNs and minimize the energy consumption. Since the cluster head selection is 

based on its energy level and distance with respect to the sink. 
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