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Abstract— In a wireless sensor network, it is necessary to 

have control over the network topology to increase the 

lifetime and scalability. The aim of the project is to create a 

multi-layer structured wireless sensor network to enhance 

the lifetime and scalability of the same. The architecture is 

based on hierarchical clustering. The architecture is for 

homogeneous wireless sensor network.  A cluster is fixed 

for each layer and the information or data of that entire layer 

is aggregated to the cluster head and then to the cluster head 

of the next layer and so on if there are other layers and 

finally to the base station. Cluster head is determined by the 

weight of the sensor node using the number of the 

neighboring nodes and the distance from the base station. 

The comparison of result with other hierarchical based 

existing protocol like LEACH and SEP can also be done 

with the proposed protocol. 
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I. INTRODUCTION 

WSN consists of several hundreds or thousands of low cost 

sensor nodes having low powered sensing, computation and 

communication resources. Since these sensor nodes are huge 

in number and are remotely located. These resources have to 

be efficiently and in a simpler way i.e., the protocols used 

should be simple so that the sensor nodes get acclimatized 

easily without much interference repeatedly from the 

deploying technical persons[1].  Normally in wireless sensor 

network (WSN) there is a sensor field in which sensor 

devices or sensor nodes are deployed is depicted by Figure 

1. These sensor nodes sense the data and transfer the sensed 

data to the base station. There are following parameters 

where consumption of energy of a node takes place. These 

are sensing the data communication with nodes (reception 

and transmission) and computation. Consumption of energy 

in computation is negligibly small as compared with other 

process such as in sensing receiving and transmission of 

data. In data gathering clustering is important. A cluster is a 

collection of data objects that are similar to one another 

within the same cluster and the dissimilar to the objects in 

other cluster. The cluster formation process eventually leads 

to a two-level hierarchy where the CH nodes form the 

higher level and the cluster-member nodes from the lower 

level. To make hierarchy of cluster hierarchical clustering is 

done. Hierarchical clustering is a method of cluster analysis 

which seeks to build a hierarchy of clusters. It is the 

connectivity based clustering algorithms. The hierarchical 

algorithms build clusters gradually [2].   

 
Fig. 1: Wireless Sensor Network 

II. RELATED WORK 

In this segment, existing cluster based approaches is 

introduced. There are numbers of applications which 

demand hierarchical based networks. Clustering for such 

network is key concept. To ensure that battery power of 

nodes is used carefully in different phases of network 

operations like routing, clustering, information gathering, 

various approaches have been described in existing 

literatures. For large area network hierarchical routing helps 

in saving large amount of energy. Some of the hierarchical 

protocols are: LEACH (Low Energy Adaptive Clustering 

Hierarchy), HEED [5](Hybrid Energy Efficient 

Distributed),SEP (Stable Election protocol), CLUDDA 

(Clustered Diffusion with Dynamic Data Aggregation)  and 

PEGASIS [6] (Power Efficient Gathering in Sensor 

Information System protocol) etc.    

LEACH is an energy saving cluster formation 

protocol for wireless micro sensor networks that implements 

aggregation in clustering manner [3]. It is the first Dynamic 

cluster head protocol because which contains homogenous 

sensor nodes which are randomly deployed. This works in 

two phases, in 1
st
 phase clusters are organized and cluster 

head is selected and in 2
nd

 phase the cluster head (CH) 

broadcasts signals to all other nodes specifying that they are 

cluster heads. Based on the signal strength of other non CH 

nodes they are decided to which cluster they belong. The 

information to be transmitted is aggregated in one cluster 

head and sent through single link. The protocol works in two 

phases. In first phase it performs organization of clusters 

and the selection of cluster head.  

Then in second phase cluster head (CH) broadcast 

a message to all other non cluster head nodes in the network 

,informing that they are cluster heads. LEACH always 

assumes that all the nodes have same initial energy, which is 

not the case always in real time problem. The leach protocol 

guarantees that everyone of them will become a cluster 1/P 

rounds. Initially each node can become a cluster head with a 

probability P. On average, n×p nodes  per round . nodes that 
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are elected to be cluster heads in the current round can  no 

longer become cluster heads in the same epoch. The non-

elected nodes belong to the G ,the probability of nodes  € G 

to become a cluster head. The decision is made at the 

beginning of each round  by each node S €  G independently 

choosing random number in [0,1].if random number is less 

than a threshold T(s) then the node become a cluster head in 

the current round. The threshold is set as: 

T (n) = 
 

          (
 

 
) 

 if n                       (1) 

Where r is the current round number (starting from 

round 0) 

 If that CH is far away from the base station then it 

would cost high hence other approaches are opted. 

Another clustering protocol called SEP[4]in 

wireless sensor network SEP protocol is heterogeneous in 

nature which consisting two types of nodes. Advanced node 

and Normal node .advanced nodes have to become cluster 

head more often than the normal node because advanced 

node are provided with higher energy than the normal node. 

Consider Eo is the initial energy of each normal node. The 

energy of each advanced node is then Eo ∙ (1+a) . 

The total (initial) energy of the new heterogeneous setting is 

equal to: 

n∙ (1 – m) ∙Eo +n ∙ m ∙ Eo ∙(1 + a) = n ∙Eo(1 + a ∙m)                       

(2)                                                     

So, the total energy of the system is increased by a factor of   

1 + a ∙m.   

A. Results for LEACH: 

 
Fig. 2: Average Energy of Each Node Per Number of 

Rounds 

 
Fig. 3: Number of dead node per Number of rounds 

 

 

 
Fig. 4: A Wireless Sensor Network With Base Station (Top);   

A Snapshot of Network With Cluster And Cluster Head 

Selection (Middle). A Snapshot Of Network With Maximum 

Nodes Is Dead (Bottom). 

B. Results for SEP 

The subsection of II B is presented simulation setup and 

snapshot of SEP protocol 
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Fig. 5: A Wireless Sensor Network With Base Station 

(Top);   A Snapshot Of Network With Advance And Normal 

Node Along With Cluster Head Selection (Middle). A 

Snapshot Of Network With Maximum Nodes Is Dead 

(Bottom). 
Below graphs shows the energy consumption and number of 

dead nodes per each round. 

 

 
Fig. 6: Average Energy of Each Node Per Number of 

Rounds (Top); Number of Dead Node Per Number of 

Rounds (Middle) 

III. PROPOSED SYSTEM 

Prepare In this section, we have presented the proposed a 

link weight based enable protocol with Multilayer 

Hierarchical clustering of sensor Nodes: the main motive for 

developing this approach is to enhance the network lifetime 

or to make the network scalable. Figure 7 shows the 

proposed layered architecture of WSN. In the proposed 

approach the homogeneous wireless sensor area is divided 

into layers , and the number of layers depends on area of 

wireless sensor network and density of nodes in the 

network. In each layer, a cluster head is selected. After the 

selection of cluster head, each cluster head is linked with the 

forwarded cluster heads. In figure 7, the dark nodes 

represent the cluster head of different layer. A link is 

provided between these cluster heads. Here the data from 

cluster head of layer1 get forwarded to the adjacent cluster 

head to layer2 and cluster head in layer2 forwarded the data 

to its upper cluster head in layer3 and finally delivered to 

base station.      
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Fig. 7:  The Proposed WSN Layered Architecture 

For the selection of cluster head three parameters 

are taken into considerations. Connectivity of nodes (node 

degree), distance of nodes from base station and residual 

energy. 

 The degree of nodes is computed based on the 

number of neighbors of a node. A node ‘a’ is considered to 

be neighbor of another node ‘b’ if ‘a’ lies in the transmission 

range of node ‘b’. Higher the degree of a node, the better 

will be its connectivity with other node. During the 

transmission of data much more energy is consumed than 

processing it. Communication cost will be higher if the 

distance is large. That is the reason for which larger distance 

direct communication does not go up to the mark. In my 

approach the node with low communication cost is selected. 

Life time of the network depends on the energy contained in 

the nodes. Lifetime of the network will be more if higher 

energy remained in the nodes. The role of sensor nodes 

should be defined properly to have a balanced rate of energy 

in every layer of nodes. 

The algorithm works into following steps to select 

cluster head in each layer and transmits data to the base 

station: 

1) Step 1: Degree of node is calculated based on 

number of neighbors of a node and nodes with 

better degree have better connectivity with other 

nodes. It’s calculated using Euclidean distance 

formula. Distance between co-ordinates  

((x,y) (a,b)) = √              

Euclidean distance is within transmission range 

than the node is neighbor of another node. 

2) Step 2: Distance of each node from base station 

using Euclidean distance formula. 

3) Step 3: Assigning rank to each node on basis of 

distance from base station. If the node is nearer to 

base station then its rank is higher. 

4) Step 4: Finding weight of each node. Energy of 

each node is fixed. Weight = degree + rank + 

energy 

5) Step 5: Node with maximum weight becomes the 

cluster head. 

6) Step 6: Normal nodes in layer one aggregate the 

data at the CH which happens the similar way at 

other layers and then these aggregated data in the 

CH is transmitted through the CH and finally to the 

base station. 

IV. SIMULATION AND RESULT 

   In this sector, simulation setup and results are 

presented. Simulation is conducted to verify efficiency of 

the proposed layered based architecture for WSN 

communication. For simulation I have used an area of 

120m*120m and 100 sensor nodes are deployed and base 

station is kept (140,140). The simulation scenario is shown 

in figure7. The area is divided into variable length3 clusters 

in the form of layering. In each round, on the basis of three 

parameters i.e. distance, degree and energy, each node 

calculates its weight and node with the maximum weight is 

selected as a cluster head for that round. Each sensor node is 

assigned with fixed energy level i.e. E=0.5 joule. 

The random deployment of nodes and format on of 

layers is shown in fig above (n a) the parameters which are 

used in the simulation process are listed in the Table 1. 

Parameters Value 

Area 120m*120m 

Sink 140m*140m 

Initial energy 0.5j 

Message size 4000 

No of nodes 100 

Total number of layers 3 

Energy consumed by the amplifier to 

transmit at a longer distance 
0.0013pJ/bit/m4 

Energy consumed by the amplifier to 

transmit at a short distance 
10PJ/bit/m2 

Table 1: Parameters Using At the Time of Simulation 

Figure 8 shows the results of proposed protocol. it 

is observed that the lifetime of the network is increased by 

the proposed approach in comparison with traditional 

protocol LEACH and SEP. In SEP and LEACH protocol 

whole network dies in 3500 rounds as compared with 

LBWE(link based weight enabled)protocol, with multilayer 

hierarchical clustering based approach, 76 nodes dies in 

3500 rounds, which means 24 sensor nodes are still active 

and network is alive. Moreover, in the proposed architecture 

node is alive around 4500 rounds. This shows the efficiency 

of our proposed protocol and makes suitability for WSN. 

 
Fig. 8: Comparison between LEACH SEP and Proposed 

Protocol 
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V. CONCLUSION 

In this paper, I have devised architecture for a homogeneous 

network in which nodes are deployed randomly without 

nodes prior position. The main motive of the devised work 

is to enhance the network lifetime and to improve scalability 

and to have significant energy saving.  Variable size clusters 

have been defined inside layers which reduced the overhead. 

Simulation results are shown that by this approach network 

lifetime is enhanced in comparison with traditional protocol.   
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