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Abstract 

 Clustering provides a very effective method for prolonging the lifetime of a wireless micro sensor network. Current clustering 

algorithms usually utilize two techniques; selecting cluster heads with more residual energy, and rotating cluster heads periodically to 

distribute the energy consumption among nodes in each cluster and extend the network lifetime.  This type of network consist the hot 

spot problem in the sensor network. When cluster heads cooperate with each other to forward their data to the base station, the cluster 

heads closer to the base station are burdened with heavier relay traffic and tend to die much faster, causing network partitions and 

leaving areas of the network uncovered. To mitigate the hot spot problem, we propose an Unequal Cluster-based Routing (UCR) 

protocol. It groups the nodes into clusters of unequal sizes. Cluster heads are very close to the base station network that has the smaller 

cluster size than those farther from the base station, thus they can preserve some energy for the inter-cluster data forwarding. A greedy 

geographic and energy-aware routing protocol is designed for the inter-cluster communication, which considers the tradeoff between 

the energy cost of relay paths and the residual energy of relay nodes. Simulation results show that UCR mitigates the hot spot problem 

and achieves an obvious improvement on the network lifetime. In recent years, there has been a marked increase in the use of wireless 

sensor networks in various environments such as crisis areas, military operations, and monitoring systems. These networks do not use a 

fixed network infrastructure and therefore they are a popular choice for highly dynamic environments. One of the main concerns in 

these networks is the topology management issue, which the clustering method is a subfield for that. The main objective of clustering 

methods is optimizing the energy consumption. This paper analyze the  new clustering protocol scheme  that uses the  many parameters 

such as local and general state of nodes, the activity history of each node,  and their resources condition to determine the best cluster 

heads and members of eachcluster that can increase the network lifetime, fair resource consumption and network coverage. 

Hierarchical architecture is an effective scheme to make wireless sensor networks (WSNs) scalable and energy-efficient. Clustering the 

sensor nodes is a well-known two-layered architecture suitable for WSNs and has been extensively explored for different purposes and 

applications. In this paper thwere is following scheme that has the very important role for communication that is   novel clustering 

scheme called the adaptive competition-based clustering approach (ACCA) is analyzed forWSNs. Selecting the cluster heads in the 

proposed ACCA is performed based upon a hybrid of local competition and the distances among the cluster heads.  

 

Index terms: Wireless sensor network (WSN), Distributed management  

 

 

Introduction 

 

Wireless sensor networks (WSNs) are a type of wireless networks that each node collects data from the environment (sensing), 

process and exchange them with other nodes [1]. The topology of wireless sensor networks can be static or dynamic [2]. When 

the nodes are fixed, the network has a fixed topology, but in a dynamic network, nodes usually change their location during the 

network lifetime that will change the topology. In our proposed method, network nodes have been assumed static. As described in 

[1], one of themost important advantages of wireless sensor networks is the lack of the fixed infrastructure. This advantage 

enables users to set up these networks in critical environments such as military environments or natural disasters. Lacking of the 

fixed infrastructure is as much an advantage, it can be a disadvantage. It can complicate the network management and make it 
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impossible to achieve a better performance by using a central management system [3]. Resource management is one of the most 

significant issues in WSNs and energy resources are considered as the most important resource. Each node is powered by a 

battery which is usually limited and non-rechargeable [4]. In order to increase the network lifetime, power consumption should be 

minimized. Shahraki et al. [5] show that nodes in WSNs consume their energy resources in 3 ways: (a) collecting data from their 

environment (b) processing them (c) exchanging information with other nodes. Low-power wireless communication and Rapid 

technological advances in micro-electro-mechanical systems (MEMS) have enabled the deployment of large scale wireless sensor 

networks. The potential applications of sensor networks are highly varied, such as environmental monitoring, target tracking, and 

battlefield surveillance [1, 2]. Sensors technique  in such type of  network are equipped with data processing, sensing and wireless 

communication capabilities. Distinguished from traditional wireless networks, sensor networks are characterized by severe power, 

computation, and memory constraints. Due to limited and non rechargeable energy provision, the energy resource of sensor 

networks should be managed wisely to extend the lifetime of sensors. Although there is very important thing at which much 

attention has been paid to low-power hardware design and collaborative signal processing techniques, energy efficient algorithms 

must be supplied at various networking layers. In addition, it is very important to balance the energy consumption among all 

sensor nodes to prolong the network lifetime. We assume a network of energy-constrained sensors that are used over a geographic 

area for monitoring the environment. Each sensor periodically produces information as it monitors its vicinity. This network form 

the following  operation that is  transmission of sensed data and systematic gathering to a base station for further processing. In 

order to achieve high energy efficiency in the network and increase the performance of network scalability, sensor nodes can be 

organized into clusters. Data collected from sensors are sent to the cluster head first, and then forwarded to the base station. The 

high density of wireless micro sensor networks need many close sensors to generate the  redundant sensed data due to this data 

aggregation can be used to eliminate the data redundancy and reduce the communication load [3].  

 

Figure 1: Block Diagram of LEACH communication 

 

Related Work 

 

In the wireless sensor networks routing process has the very important role  and very big challenge due to several characteristics 

that distinguish them from contemporary communication and wireless ad hoc networks [14–16].  The routing protocols are used 

to mainly due to the energy constrained nature or saving energy of such type of networks [17]. There is following example of 

routing protocol that is flooding technique in which a given node broadcasts data and controls packets that it has received to the 

rest of the nodes in the network. This process is applied until when the destination node is reached at final position.. Note that this 

technique does not take into account the energy constraint imposed by WSNs. As a result, when used for data routing in WSNs, it 

leads to problems such as implosion and overlap [18, 19]. There is following technique that is, flooding is a blind technique, 

duplicated packets may keep circulate in the network, and hence sensors will receive those duplicated packets, causing an 

implosion problem. Two sensors elements when sense the same sector and broadcast their sensed data at the same time, their 

neighbors will receive duplicated packets. To overcome the shortcomings of flooding, another technique known as gossiping can 

be applied [20]. When we talk about the receiving a packet, a sensor would select randomly one of its neighbors and send the 

packet to it. The same process repeats until all sensors receive this packet. Using gossiping, a given sensor would receive only one 

copy of a packet being sent.  Gossiping tackles have a problem in WSNs that is implosion problem; there is a significant delay for 
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a packet to reach all sensors in a network. These types of inconveniences are highlighted when the number of nodes in the 

network increases. The limited energy resources of sensor nodes pose challenging issues on the development of routing protocols 

for WSN. Introducing clustering into the network’s topology reduces the number of transmissions in the network.  

Result and Simulation 

 

To analysis the Low Energy Adaptive Clustering Hierarchy Protocol (LEACH) to increase performance of Wireless Microsensors Network, I 

have used the MATLAB software for increase the performance of the system in the terms of quality, latency, system life time and ease of 

deployment all these parameters are based upon the dead and alive nodes continuously. The figure 1 shows the all dead and alive nodes in 

complete geographical region that is divided in many cluster. Figure 2 shows the energy per round of the nodes with all iteration and figure 3 

shows the alive nodes only per round with all iteration.  

 

 
 

 

Figure 2: all dead and alive nodes in complete geographical region 

 

 

 
  

Figure 3: energy per round of the nodes with all iteration 
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Figure 4: the alive nodes only per round with all iteration 
 

Conclusion 

The proposed method in this paper can do a clustering process in WSNs with different densities by using a hierarchical 

management manner. By providing a suitable clustering process and optimal energy consumption, the proposed method leads to 

increase the network lifetime. Also, each clustering phase includes a reverse routing, which will reduce extra network overhead 

and eliminate the routing phase. Different parameters will affect different decisions which enable the clustering process to adjust 

them based on the network and the environmental situation and eliminate the dependence on the type of network application. 

Finally, the proposed method can be a good choice for clustering in different environments, because of its easy set-up and low 

overheads (1 broadcast packet + 1 packet for being a member and 2 packets for choosing a node as a CH). This enables the easy 

set-up and reduces the needs for high processing power and complex hardware for difficult mathematical  computations. Optimal 

reverse routing and congestion control by the HDMC method have been considered as future works. Also by considering that the 

values of different parameters are fixed during the network lifetime, a dynamic method that can assign different values based on 

the environment is a way to improve the proposed method. In addition, manipulating our method to support mobile nodes and 

changing their CHs in a dynamic manner can be considered as a future work. 
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