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Abstract - The WSN clustering is the primary scheme used for the WSNs in order to run them longer by effectively utilizing 
their resources. The effective clustering scheme can run the WSNs for the longer periods, which means the cluster will 
collect and transmit the sensing data for the longer periods in order to give the correct, detailed and longer results than the 
ordinary clustering schemes. In this research, the primary focus will remain on the development of the effective clustering 
scheme for WSNs to maximize their lifetime, while making them energy efficient and resource efficient. In this paper, the 
distance and location aware clustering model has been proposed for the wireless sensor networks, which clusters the sensor 
network cloud in the layered formation based division in the form of the layers around the primary centroid or base station. 
The proposed model has been evaluated in the simulation scenario for the energy and communication based strength 
evaluation, where it has been found efficient and produces the good results. 
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I. INTRODUCTION 
 
In latest research on WSN, the researchers attempt to find out and overcome limitations of the wireless sensor 
networks such as: limited energy resources, varying energy consumption based on location, high cost of 
transmission, and limited processing capabilities. 
 

 
FIGURE 1.1: Representation of a network in which a node goes down due out of battery and a different path is chosen with a 

Single-path algorithm 

 
FIGURE 1.2: a) Autonomous WSN node and (b) sensor node’s power consumption 
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Besides maximizing the lifetime of the sensor nodes, 
it is preferable to distribute the energy dissipated 
throughout the wireless sensor network in order to 
minimize maintenance and maximize overall system 
performance. Any communication protocol that 
involves synchronization between peer nodes incurs 
some overhead of setting up the communication. 
The usual topology of wireless sensor networks 
involves having many network nodes dispersed 

throughout a specific physical area. There is usually 
no specific architecture or hierarchy in place and 
therefore, the wireless sensor networks are considered 
to be ad hoc networks. An ad hoc wireless sensor 
network may operate in a standalone fashion, or it 
may be connected to other networks, such as the 
larger Internet through a base station. Base stations 
are usually more complex than mere network nodes 
and usually have an unlimited power supply. 

 

 
FIGURE 1.3: A standard clustering algorithm example 

 
In our research, we propose a new clustering method 
for the wireless sensor nodes which will be better 
than the existing clustering algorithms. We propose 
the use of kmedoids algorithm for the wireless sensor 
network clustering. Kmedoids is effective algorithm 
than kmeans, as it find the more accurate centers of 
the clusters, which can results as better 
communication between sensor nodes, less energy 
consumption and lower packet delay. 
 
II. LITERATURE REVIEW 
 
J. Kusuma et. al. have developed A Distributed 
Compression for Sensor Networks. The authors 
propose one means of reducing the amount of 
communication required to an external observer while 
preserving the resolution of the data gathered. In the 
paper, Data Funneling: Routing with Aggregation and 
Compression for Wireless Sensor Networks by 
Dragan Petrović et. al. has proposed routing 
algorithm, called Data Funneling, allows the network 
to considerably reduce the amount of energy spent on 
communication setup and control, an important 
concern in low data-rate communication. Sundeep 
Pattem et. al. has studied The Impact of Spatial 
Correlation on Routing with Compression in Wireless 
Sensor Networks. Karim Seada et. al. has proposed 
energy efficient Forwarding Strategies for 
Geographic Routing in Lossy Wireless Sensor 
Networks. The premise of the paper is that previous 
models of radio transmission are not always 
applicable to wireless sensor networks because of the 
lossy nature of long links.  Scott Briles et. al. have 
proposed Hardware-In-The-Loop Demonstration of a 
Radio Frequency Geolocation Algorithm. These are 
presentation slides describing the graphical 
programming tools used to implement a new 
geolocation algorithm composed of Windowing, 

FFTs, complex multiplies, spectral averaging, and the 
arctan function. The presentation may be of interest 
to our GUI efforts. 
 
III. FINDINGS OF LITERATURE STUDY 
 
We have taken the two WSN localization and 
clustering techniques as the fundamental techniques 
for our research on the WSNs. Out of the two 
shortlisted research papers, one describes the distance 
based energy efficient clustering (DBEEC) method 
and the other describes the energy efficient cluster 
head selection (EECHS) of the WSNs. The clustering 
is the primary mechanisms for the wireless sensor 
networks (WSNs). The clustering algorithms are used 
to create the smaller groups of the WSN nodes in a 
network in order to reduce the overhead caused by 
topology packets, hello packets, acknowledgements 
and unstructured and longer path formations. There 
are several clustering mechanisms available for the 
WSNs, out of which many has been proposed in the 
research in the recent years. The distance based 
energy efficient clustering and energy efficient 
algorithm for maximum lifetime has been evaluated 
as the best clustering mechanisms among all 
undergone the literature survey. The distance based 
clustering mechanism is not efficient in terms of the 
non-coverage areas and non-controlled path 
formation. The non-coverage areas may leave some 
of the nodes permanently out of the WSN network 
since the beginning and there is no mechanism to 
recover such nodes given in the existing scheme. This 
can be improved by using the controlled and full 
coverage based clustering. The existing scheme also 
does not control the path formation between the sink 
node and cluster heads, which may cause the nearby 
cluster head to the sink node to consume their battery 
earlier than the cluster heads on the edge. The 
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existing model problems can be concluded in the 
following specific points 
1. The existing (DBEEC) scheme produces the non-

coverage areas, which may cause some of the 
nodes permanently disconnected from the 
wireless sensor network. This may decrease the 
efficiency of the WSNs because the deployment 
mechanisms track every sensor's individual 
location for the proper coverage of the WSNs. 
So, there should be no non-coverage areas in 
order to achieve the maximum connected nodes 
in the WSN cluster to get the best results from 
the WSNs. 
 

2. The existing (DBEEC) scheme does not control 
the path formation between the sink and the 
cluster heads. The nearby clusters to the sink 
consume the higher amount of energy than the 
clusters on the edge. This problem can be 
mitigated by using the controlled path formation. 
It has been observed from the previous schemes, 
that the linear paths consume the least energy as 
compare to any other path formation criteria 
available for the WSNs. 
 

3. In the existing scheme (EECHS), the path 
formation is not controlled enough and there is 
higher tendency of selecting the longer paths due 
the route metric, which enhances the lifetime, but 
still carries a room for improvement. 
 

4. In the existing scheme (EECHS), there is no 
localization mechanism proposed for the 
connectivity of the nodes in WSN cluster, which 
may cause the higher delay in the dense WSNs. 

This problem can be rectified by using the controlled 
and supervised path formation for the best effort and 
lowest energy delivery of the data between the cluster 
head nodes and the sink node. In the existing scheme 
of energy efficient algorithm to maximize the 
lifetime, the major problem lies in the path formation 
process, where there is higher probability of selecting 
the longer paths due to the non-controlled WSN 
structure. Also the existing scheme does not offer any 
localization mechanism for the connectivity 
assurance of the local WSN nodes within in the 
cluster. The nodes in the cluster may be connected by 
using the linear connectivity fashion or partial mesh 
topology. 
 
IV. EXPERIMENTAL DESIGN 
 
The existing system has been improved under this 
research project by using several improvement 
methods in order to overcome the shortcomings of the 
existing schemes. The proposed model has been using 
the angular and distance based clustering of the 
wireless sensor networks, which has helped the 
WSNs to form the controlled linear paths. It has been 
observed from the literature review, that the schemes 

which are bounded to form the linear or straight path 
have the tendency of longer lifetimes than the non-
linear or unbalanced path formations. The proposed 
model has been designed to utilize the localization 
technique for the connectivity of the nodes within the 
clusters in the manner where they will consume the 
lowest energy and runs for the longer periods 
increasing the both efficiency and lifetime of the 
WSNs. The proposed model offers the controlled path 
formation techniques to form the path between two 
angular descriptive, which helps the nodes to form 
the shortest and linear paths. The performance of the 
proposed model has been measured using the 
parameters of transmission delay, energy 
consumption, lifetime and network load. The 
algorithm design has been given in the following 
section: 
 
Algorithm 1: Clustering and Path Allocation 
Algorithm  
1) Node N starts up. 
2) Nodes N starts negotiating with the nodes within 

transmission reach of every node i. 
3) Node i builds its neighbor table with initial cost 

parameter based upon distance, bandwidth & 
neighbor node id.  
푑(푝푖)  =  ((푑푥  −  푑푥 ) +  (푑푦  −  푑푦 ))           
----------------------- (1) 
푏푤(푝푖)  =  max (푒1, 푒2, 푒3 … … … 푒푛)                   
----------------------- (2) 
푛푖푑(푝푖) =
 max (푏푒푠푡푃푎푡ℎ(푛푖푑1, 푛푖푑2 … … … 푛푖푑푛)     -----
----------- (3) 
푃 (푖)  = ∫ 푃(퐸 )  < 푅 ,  using (1), (2) and (3) 

Where,  푃(퐸 ) denotes distance and R denotes 
Radius,  푃 (푖) denotes path distance, 푃(퐸 ) is 
Path Energy 푃(퐷 )is Distance. 

4) Select the random nodes as the cluster centers 
5) Each node i joins the cluster region according the 

shortest distance (1) from the cluster center 
nodes elected in the previous step. 

6) After joining the cluster the nodes their way to 
the sink nodes or the base station. 

7) Each Node i will send query ‘a’ to the neighbor 
node to find the path towards sink node. 

8) If the neighbor node N푁  knows the path to the 
sink, 

a) it will reply with route information to the 
querying node i. 

b) node i will update the routing information 
9) Else/Otherwise, 

a) Neighbor node N푁 will pass the query to its 
querying node & it will continue till it 
reaches the sink node. 

b) Once the path to sink is found, nodes will 
send the route reply towards the querying 
node. 
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10) Node i after receiving the path info, trims the 
path with duplicate entries of nodes among 
multipath on the basis of low path cost. 

11) Start sending the data across the selected path. 

RESULT ANLAYSIS 
 
4.3.1.1 Results for scenario 1: 
Projected resources: The projected resource has been evaluated for the measurement of the utilization of the 
resources over the given wireless network environment in the proposed model simulation. The high performance 
is indicated by the lower value of the projected resources computed from the simulation environment and higher 
value indicates the lower performance. Proposed model based upon angle and distance based the spatial 
clustering or distance based has been considered better than traditional methods as it has been measured with the 
lower value for projected resources over the given simulation scenario of wireless sensor network. The detailed 
result evaluation has been described below: 
 

 
Figure 4.2: Projected resources based graph for scenario 1 

 
Clustering Quality: The clustering efficiency, size of population and the uniqueness of the entities in the given 
key table is measured by using the clustering quality parameter. The unique data decreases the risk of data drop 
across the networks due to the congestion or increases the transmission delay due to the selection of the 
inappropriate or longer paths, which has been strongly observed from the proposed model simulation. The 
consistently high entropy (to represent the connectivity based clustering quality) justifies the strength of the 
proposed model of the WSN network. The detailed results for entropy can be seen below: 
 

 
Figure 4.3: Entropy based graph for scenario 1 
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4.3.1.2 Comparative Analysis for scenario 1: 
The comparison of the evaluated results has been performed over the results obtained from the existing and 
proposed models. The performance evaluation has been performed on the basis of projected resources and 
entropy. Proposed model has been proved itself as the better model than existing model in the terms of all of the 
parameters. Proposed has been proved to be efficient than existing on the basis of both the performance 
parameters. 
 

Key Index Existing Proposed 
1 3.365573513 1.421875 
2 3.622648032 1.09375 
3 1.915971479 1.59765625 
4 2.468496931 1.47265625 
5 3.492955091 1.6953125 
6 3.117267859 1.69921875 
7 3.296686872 1.640625 
8 1.542078514 1.03125 
9 1.91584731 1.06640625 

Table 4.1: Projected Resources based comparison for scenario 1 
 

Key Index Existing Proposed 
1 2.146611707 3.060843783 
2 1.767392491 2.480691935 
3 2.058408958 2.881508929 
4 2.388363383 2.410982677 
5 2.146611707 2.830498907 
6 2.013080315 3.003901309 
7 1.767392491 2.582644388 
8 2.137048954 2.75353662 
9 2.137048954 2.223991842 

Table 4.2: Entropy based comparison for scenario 1 
 

4.3.2 Scenario 2: Scenario with 100 wireless nodes to the access point. 

 
Figure 4.4: The system UI snapshot for scenario 2 
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4.3.2.1 Results for scenario 2: 
Projected resources: The high performance in this scenario is indicated by the lower value of the projected 
resources computed from the simulation environment and higher value indicates the lower performance. 
Proposed model has been considered better than existing as it has been measured with the lower value for 
projected resources over the given simulation scenario of wireless network. 

 
Figure 4.5: Projected resources based graph for scenario 2 

 
Entropy: The uniqueness observed from the obtained results has signified the decrease in the probability of the 
data drop and higher transmission delay over the WSN channels, which has been strongly observed from the 
proposed model simulation. The consistently high entropy in the proposed in comparison with existing model 
justifies the strength of the security of the WSN network. The detailed results for entropy can be seen below: 
 

 
Figure 4.6: Entropy based graph for scenario 2 

 
4.3.2.2 Comparative Analysis for scenario 2: 
The comparison of the evaluated results has been performed over the results obtained from the existing and 
proposed model with 100 nodes. The performance evaluation has been performed on the basis of projected 
resources and entropy. Proposed model has been proved to be efficient than existing clustering scheme on the 
basis of both the performance parameters. 
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Key Index Existing Proposed 
1 1.554735476 1.421875 
2 2.29529179 1.09375 
3 2.398326243 1.59765625 
4 3.028597809 1.47265625 
5 2.423620377 1.6953125 
6 1.922537545 1.69921875 
7 1.794861707 1.640625 
8 1.433477653 1.03125 
9 1.950182717 1.06640625 

Table 4.3: Projected Resources based comparison for scenario 2 
 

Key Index Existing Proposed 
1 2.04115493 2.644304671 
2 2.20475039 2.282878309 
3 2.213675399 2.506433522 
4 2.439339211 2.557150436 
5 2.213675399 2.398199678 
6 2.146611707 2.473770369 
7 2.058408958 2.703432263 
8 2.20475039 2.281281532 
9 2.146611707 3.031927316 

Table 4.4: Entropy based comparison for scenario 2 
 

4.3.3 Scenario 3: Scenario with 150 wireless nodes to the access point. 
 

 
Figure 4.7: The system UI snapshot for scenario  

 
4.3.3.1 Results for scenario 3: 
Projected resources: The higher performance in the scenario with five nodes is indicated by the consistent 
lower value of the projected resources computed from the simulation environment and higher value indicates the 
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lower performance. Proposed model has been considered better than existing model as it has been measured 
with the lower value for projected resources over the given simulation scenario of wireless network. 

 
Figure 4.8: Projected resources based graph for scenario 3 

 
Entropy: The uniqueness observed from the obtained results has signified the decrease in the probability of the 
higher transmission delay and the projected resources by efficiently managing the networks resources with 
clustering and inter-cluster routing, which has been strongly observed from the proposed model simulation. The 
consistently high entropy in the proposed in comparison with existing model justifies the strength of the WSN 
network in the data handling: 
 

 
Figure 4.9: Entropy based graph for scenario 3 

 
4.3.3.2 Comparative Analysis for scenario 3: 
The performance evaluation over the 150 numbers of nodes has been conducted on the basis of projected 
resources and entropy. Proposed model has been proved itself as the better model than existing. 
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5 2.867339081 1.6953125 
6 2.028008834 1.69921875 
7 3.688353124 1.640625 
8 1.096359461 1.03125 
9 1.077181262 1.06640625 

Table 4.5: Projected Resources based comparison for scenario 3 
 

Key Index Existing Proposed 
1 2.321556176 2.838071197 
2 2.322533426 2.988896098 
3 2.146611707 2.594879077 
4 2.013080315 2.327896263 
5 2.322533426 2.417682701 
6 2.146611707 2.727219616 
7 2.013080315 2.071054209 
8 1.846237568 2.25157796 
9 2.013080315 3.011473962 

Table 4.6: Entropy based comparison for scenario 3 
 

CONCLUSION 
 
The clustering is the primary mechanisms for the 
wireless sensor networks (WSNs). The clustering 
algorithms are used to create the smaller groups of 
the WSN nodes in a network in order to reduce the 
overhead caused by topology packets, hello packets, 
acknowledgements and unstructured and longer path 
formations. There are several clustering mechanisms 
available for the WSNs, out of which many has been 
proposed in the research in the recent years. The 
distance based energy efficient clustering and energy 
efficient algorithm for maximum lifetime has been 
evaluated as the best clustering mechanisms among 
all undergone the literature survey. The distance 
based clustering mechanism is not efficient in terms 
of the non-coverage areas and non-controlled path 
formation. The non-coverage areas may leave some 
of the nodes permanently out of the WSN network 
since the beginning and there is no mechanism to 
recover such nodes given in the existing scheme. The 
implementation model has been recorded with the 
results based upon the energy based evaluation of the 
results. The results signify the good performance of 
the implementation model. 
 
REFERENCES 
 
[1] Geon Yong Park, Heeseong Kim, Hwi Woon Jeong, and Hee 

Yong Youn, “A Novel Cluster Head Selection Method based 
on K-Means Algorithm for Energy Efficient Wireless Sensor 
Network”, AINAW, vol. 1,  pp. 910-915, IEEE, 2013. 

[2] Energy Efficient Cluster Based Routing Protocol for Wireless 
Sensor Networks by Sonam Palden Barfunga Prativa Rai, 

Hiren Kumar Deva Sarma, ICCCE IEEE 2012, 3-5 July 2012, 
Kuala Lumpur, Malaysia 

[3] A Trust Based Protocol for Energy-Efficient Routing in Self-
Organized MANETs by Sajal Sarkar, Student Member, IEEE 
and Raja Datta, Senior Member, IEEE, 2012 

[4] Hierarchical Adaptive Balanced energy efficient Routing 
Protocol (HABRP) for heterogeneous wireless sensor 
networks BY Said BEN ALL*, Abdellah EZZATI, 
Abderrahim BENI HSSANE, Moulay Lahcen HASNAOUI, 
IEEE, 2010 

[5] Study on WSN Topology Division and Lifetime XU Jiu-
qiang, WANG Hong-chuan,LANG Feng-gao,WANG 
Ping,HOU Zhen-peng, IEEE, 2011 

[6] William B. Davis, "Graphical Model Theory for Wireless 
Sensor Networks"  (December 8, 2002). Lawrence Berkeley 
National Laboratory. Paper LBNL-53452. 

[7] J. Kusuma, L. Doherty, and K. Ramchandran, Distributed 
Compression for Sensor Networks, International Conference 
on Image Processing (ICIP), October 2001. 

[8] Dragan Petrović, Rahul C. Shah, Kannan Ramchandran, Jan 
Rabaey, “Data Funneling: Routing with Aggregation and 
Compression for Wireless Sensor Networks”, First IEEE 
International Workshop on Sensor Network Protocols and 
Applications, May 11, 2003. 

[9] Sundeep Pattem, Bhaskar Krishnamachari, and Ramesh 
Govindan, "The Impact of Spatial Correlation on Routing 
with Compression in Wireless Sensor Networks," ACM/IEEE  
International Symposium on Information Processing in 
Sensor Networks (IPSN), April 26-27, Berkeley, CA 2004. 

[10] Raymond Wagner, Shriram Sarvotham, Hyeokho Choi, 
Richard Baraniuk, “Distributed Multiscale Data Analysis and 
Processing For Sensor Networks”, Rice University Technical 
Report, February 9, 2005. 

[11] Karim Seada, Marco Zuniga, Ahmed Helmy, Bhaskar 
Krishnamachari, "Energy Efficient   Forwarding Strategies 
for Geographic Routing in Lossy Wireless Sensor Networks," 
ACM  Sensys 2004, November 2004. 

[12] Scott Briles, Joseph Arrowood, Dakx Turcotte, Etienne Fiset, 
“Hardware-In-The-Loop Demonstration of a Radio 
Frequency Geolocation Algorithm”, Proceedings of the 
Mathworks International Aerospace and Defense Conference, 
May 24-25, 2005. 

 
 


