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INTRODUCTION

 
 Wireless sensor network (WSN) consists of 
bitsy and compact energy that use radio frequencies 
to make spread sensing tasks. WSNs discover their 
uses in many field such as exactness agriculture, 
monitoring of plant, Military surveillance, detection 
of fire, gas and leakage of chemical, intellectual 
alarms, health, enclosed climate control, application 
of industrial and recoganized radiations. 
 Cluster based routing in WSN has been in 
research to realize the network scalability and 
maximize the life time of the network. It is defined 
as the procedure of choosing a set of SN to be CHs 
for a given WSNs. Selection of CH mostly affect 
WSNs. CHs occasionally aggregate and transmit 
information to the BS as explained in figure 1.
 Recently geographic routing is an i
approach because it does not require comprehensive 
topology of the WSNs. A sensor making routing 
resolution depends on the geological position of 
itself and its adjacent nodes. The sensors forward 
information to the adjacent, which is near to the s
This routing technique minimizes the forwarder 
count rate. Though, geographic routing cannot 
optimize the number of forwarder while a node has 
no nearest neighbor to the BS. The incident can be 
caused by many factors such as sparse deployment 
of sensors, obstacles and sensor node failures.
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A B S T R A C T  
Clustering is one of the important mechanisms for prolonging the network lifetime in 
WSN. It includes grouping of sensor Nodes (SNs) into clusters and choosing cluster 
heads (CHs) for all the clusters. CHs collect the information from relevant clusters and 
forwards the data to the base station (BS). The majority of the research in clustered 
WSN imagine that there is no obstacle. In this paper, we propose An Energy Efficient 
Clustering Scheme among Obstacles (EECSO) that usually choose the CH based on 
quality factor. The quality factor is estimated by three criteria including link quality, 
residual energy and node degree. Path optimization technique (POT) estimates the 
shortest path while obstacle is present in the WSN. POT is used to reduce the forwarder 
count and packet delay. Simulation results demonstrate that this approach improves the 
throughput and reduce the loss of packets and energy consumption in the network.
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INTRODUCTION  

Wireless sensor network (WSN) consists of 
bitsy and compact energy that use radio frequencies 
to make spread sensing tasks. WSNs discover their 
uses in many field such as exactness agriculture, 
monitoring of plant, Military surveillance, detection 

gas and leakage of chemical, intellectual 
alarms, health, enclosed climate control, application 
of industrial and recoganized radiations.  

Cluster based routing in WSN has been in 
research to realize the network scalability and 

the network. It is defined 
as the procedure of choosing a set of SN to be CHs 
for a given WSNs. Selection of CH mostly affect 
WSNs. CHs occasionally aggregate and transmit 
information to the BS as explained in figure 1. 

Recently geographic routing is an inviting 
approach because it does not require comprehensive 
topology of the WSNs. A sensor making routing 
resolution depends on the geological position of 
itself and its adjacent nodes. The sensors forward 
information to the adjacent, which is near to the sink. 
This routing technique minimizes the forwarder 
count rate. Though, geographic routing cannot 
optimize the number of forwarder while a node has 
no nearest neighbor to the BS. The incident can be 
caused by many factors such as sparse deployment 

rs, obstacles and sensor node failures. 

 

 
Fig. 1: Illustration of Cluster Topology
 
 In this paper, we introduce An Energy Efficient 
Clustering Scheme among Obstacles. The CH 
election is based on the quality factor that evaluates 
by link robustness, node degree and residual energy. 
Path optimization technique makes a digression 
pathway along the border of the obstacle.
 
Related Work: 
 Scalable energy efficient clustering hierarchy 
(SEECH) (Tarhani, M., 2014)
and relays depending on node ability. SEECH was 
mainly used in mitigation of CHs energy burden
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(Lin, H., 2015). explains the separation of large-scale 
network into fan shaped clustering (FSC). Locality 
of reclustering provides vigorous and hotspot 
solution, that considerably minimizes the signaling 
cost. FSC demonstrates the energy efficient and 
packet collection rate. Reliable Reactive Routing 
Enhancement (R3E) (Niu, J., 2014) increases the 
flexibility to link dynamics for network. It grant 
consistent and energy-efficient packet deliverance 
against the unpredictable wireless links. Specially, a 
biased back off scheme was introduced for the 
duration of route discovery period to find a vigorous 
path.  
 Timer-based One-shot max function 
computation (TMC) algorithm (Anand, A., N.B. 
Mehta, 2015) was used to disallow the redundant 
transmissions. TMC was scalable and robust and it 
take less computation time. Geographic Routing 
(Gupta, H.P., 2015) is a valuable technique for 
increasing the network life span and optimizes the 
routing path among obstacles. In this scheme, CHs 
are selected repeatedly based on remaining energy 
and its neighbors. Dijkstra’s shortest path algorithm 
is used to find the route among obstacles. This 
scheme reduces the forwarder count, delay and 
energy utilization.   
 Regional Energy Aware Clustering scheme 
(Leu, J.S., 2015) was introduced for improving the 
lifetime of WSN. In this scheme, the CH was chosen 
based on the SN weight. The weight according to 
remaining energy of each SN and regional is 
estimated based on average energy of all SNs in 
every cluster. This scheme improves lifetime and 
stability of the network. In (Hu, S., J. Han, 2014), 
Power control strategy proposed the communication 
power control for CHs selection based on data 
receiving in WSN. This strategy dynamically adjusts 
CHs transmission power based on successive 
interference cancellation (SIC) algorithm in 
homogeneous WSNs. It increases the throughput and 
improves the network lifetime.  
 Distributed CH scheduling scheme (DCHS) 
(Kannan, G., T.S.R. Raja, 2015) supports two-tier 
WSN architecture and elects CH based on Received 
Signal Strength (RSS) and remaining energy of the 
SN. This scheme increases the efficiency of energy 
and improves the network performance. (Javaid, N., 
2013) and (Yuea, J., 2012) explains efficient CH 
election probability. It provides long lifetime and 
stability. Genetic Algorithm Based Energy Efficient 
Clusters (GABEEC) (Bayraklı, S., S.Z. Erdogan, 
2012) scheme was proposed for optimizing the 
lifetime of WSN.  
 In (Bajaber, F., I. Awan, 2011) CHs collection 
depends on remaining energy of each SN and 
intermediate energy of every cluster. It attain great 
time duration, minimize the utilization of energy and 
good communication in the network. However this 
scheme, does not describe about the obstacle. 
 

An Energy Efficient Clustering Scheme Among 
Obstacles: 
 In this paper, we propose an Energy Efficient 
Clustering Scheme among obstacles (EECSO), a 
clustering protocol for WSNs. WSN involve number 
of  sensors in a broad region and the BS far from the 
SN. These sensors periodically observe the 
environment and send information to the BS. 
Splitting the whole network into clusters should 
minimize the utilization of energy for information 
transmission.  
 

 
 
Fig. 2: Architecture of EECSOscheme. 
 
 The activity of network is structured into 
various phases. Architecture of the EECSO scheme 
is explained in figure 2. 
 
Separation Phase: 
 In this phase, every SN transmit the information 
of its location, link robustness, node degree and 
energy. The SNs obtain their present position by 
using Global Positioning System (GPS). The BS 
after receiving the information, calculates the quality 
factor of sensor node, and elects the CH. 
 
Election Phase: 
 The CH is responsible for getting information 
from SNs inside the clusters and transmit the 
information to the BS. The CH selection by Quality 
Factor is estimated depending on link robustness, 
node degree and energy.  The BS selects the highest 
quality factor node as a CH. Thequalityfactor is 
calculated by equation 1. 

* *Quality Factor Link robustness Energy NodeDegree=     

            (1) 
 
Obstacle Estimation Phase: 
 In this phase, a shortest path from source to BS 
also achieves minimum forwarder count among 
obstacles. Initially the source sends the information 
to BS and determines the obstacles between source 
and BS. If there is no obstacle, an information is 
forwarded to BS by using geographical routing. 
Otherwise, the source discovers a shortest path using 
dijkstra shortest path algorithm. 
 The figure3 shows the route formation in GPSR 
and POT (Path Optimization Technique). The 
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Euclidean distance among source and BS is p+q. The 
obstacle consists of length r, width q and the BS is 
behind the obstacles.  
 The path length formed by GPSR and POT are 
given by the equation 2 and 3. 

2 2( ) ( )
2 2

r r
p q+ + +                                   (2) 

p r q+ +                                        (3) 

 

 
 
Fig. 3: Illustration of GPSR and POT 
 
 If p = r and p >> q, the path shrivel in POT is 
given by the equation 4. 
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 The path optimization technique reduces the 
utilization of energy during routing and sensing 
operation. Therfore, the lifetime of the network is 
extended. 
 
Transmission Phase: 
 The information communication phase contains 
3 main activities majorly that include the following: 
• Information collecting. 
• Information aggragation. 
• Information sending. 
 At sensing period, all SNs send information to 
their CHs, which in turn receives the information 
from cluster members instead of the CHs check the 
redundant information and eliminate them. Finally 
the original information are combined and the CHs 
transmit the aggregated information to the BS.  
 
Simulation Analysis: 
 The performance of the proposed scheme is 
analyzed by using the Network simulator (NS2). The 
simulation of the proposed scheme has 44 nodes 
deployed in the simulation area 1000×1000 as 
illustrated in Table 1. 

 
Table 1: Simulation parameters. 

Parameter Value 
Channel Type Wireless Channel 

Simulation Time 50 ms 
Number of nodes 44 

MAC type 802.11 
Traffic model Constant Bit Rate 

Antenna Model Omni Antenna 
Simulation region 1000×1000 

Communication range 230m 
Network Interface Type Wireless PHY 

 
 The nodes are communicated with each other by 
using the communication protocol User Datagram 
Protocol (UDP). The traffic is handled using the 
traffic model CBR. The radio waves are propagated 
by using the propagation model two-ray ground. All 
the nodes receive the signal from all direction by 
using the Omni directional antenna.  
 
Packet Delivery Rate: 
 Packet Delivery Rate (PDR) is the ratio of 
number of packets delivered to all receivers to the 
number of data packets sent by the source node. It is 
calculated by equation 5.  

Total Packets Received
PDR

Total Packets Send
=                         (5) 

 The figure 4 shows that the PDR of the 
proposed scheme EECSO is higher than the PDR of 
the existing method ADRC.  
 
Packet Loss Rate: 
 The Packet Loss Rate (PLR) is the ratio of the 
number of packets loss to the number of data packets 

sent. The formula used to calculate the PLR is given 
in equation 6. 
 

 
 
Fig. 4: PDR of EECSO and ADRC scheme. 
 

                   (6) 

Total Packets Dropped
PLR

Total Packets Send
=
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 The PLR of the EECSO is lower than the ADRC 
in Figure 5. Lesser PLR indicates the greater 
performance of the network. 
 
Average Delay: 
 The average delay is defined as the time 
difference between the current packet received and 
the previous packet received. It is estimated by 
equation 7. 

0

n
Pkt Recvd Time Pkt SentTime

Average Delay
n

−
= ∑

       (7) 
 

 
 
Fig. 5: PLR of EECSO and ADRC scheme. 

 

 
 
Fig. 6: Average delay of EECSO and ADRC 

scheme. 
 
 Figure 6 indicates that the delay value is low for 
the proposed scheme EECSO than the ADRC 
scheme. The minimum value of delay means the 
larger value of the throughput in the network. 
 
Throughput: 
 Throughput is the average of successful 
messages delivered to the BS. The throughput is 
estimated using equation 8. 

0
( ) *

1000

n
Pkts Received n Pkt Size

Throughput= ∑

                (8)
 

 

 
 
Fig. 7: Throughput of EECSO and ADRC scheme. 
 
 Figure 7 shows that proposed scheme EECSO 
has better throughput when compared to the existing 
scheme ADRC. 
 
Residual Energy: 
 The amount of remaining energy in a node at the 
present occurrence of time is called as residual 
energy.  
 Figure 8 shows that the residual energy of the 
network is better for the proposed scheme EECSO 
when compared with the existing scheme ADRC.  
 

 
 
Fig. 8: Residual Energy of EECSO and ADRC 

scheme. 
 
Conclusion: 
 We introduce An Energy Efficient Clustering 
Scheme among obstacles in WSN for selecting CHs. 
The election of cluster head is based on the Quality 
Factor that is evaluated by link robustness, node 
degree and energy. We essentially focus on energy 
efficient clustered WSNs to prolong the lifetime of 
the network. Path optimization technique is 
estimated in the shortest path when the obstacle is 
present in the WSN. POT is used to reduce the 
forwarder count and delay. Simulation results shows 
that the EECSO has extended the lifetime of 
network. Also the consumption of energy and 
transmission delay are reduced. 
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