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Abstract—the wireless sensor networks have recently become
in the interest of scientific research due to its variety of
applications in diverse areas where the energy efficiency and
the network lifetime are the major concerns for scientists.
Clustering in wireless sensor networks is an effective way to
optimize the network services, by structuring the network. Its
purpose is to identify a subassembly of nodes in the network
and assign a leader. In this paper, we introduce improvements
on a clustering algorithm then will present the evaluation of
performance of our network.
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1. INTRODUCTION
A wireless sensor network is an auto-organized network,
composed by a huge number of sensors found specially in
monitoring areas. The main aim of designing routing
protocols in wireless sensor networks, is balancing the
power consumption and the extension of the network’s
lifetime. In this context, our work is to make the efficiency
analyzes of clustering protocols, and to propose
improvements to existing algorithms as necessary. The
outcomes of the simulations that we did showed the
improvements of the algorithm, which exploits the
heterogeneity of network nodes, taking into consideration
preserving energy with the topological changes in the
network, this proves that our clustering techniques enhance
the network lifetime as expected.

2.

CLUSTERING PROTOCOL

Our network is heterogeneous with 2 levels, the wells and
the sensors, we have a huge number of sensors deployed in
the monitoring region, these sensors communicate with
each other through wireless media which requires a high
energy consumption. Several routing approaches, energy
efficient, have been proposed by researchers, adapting the
clustering techniques. [4] In fact, the extensive energy
consumption is a signifying weak point in a sensor
network, as in general, the sensors are distributed in
inaccessible areas, in addition, the huge energy
consumption, affects the network services and its life time
.Whence the need for a reliable energy routing protocol
which can cover these constraints in the network. The
clustering in wireless sensor networks is considered among
the most effective means for structuring the network [9]. In
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fact, the clustering is to partition the network into sub-set
of nodes and assign each a leader or a 'cluster-head' having
the role to communicate with the sensor nodes members, to
manage clusters and collect data, then, to transfer the
processed data processed to the base station. By collecting
data from all members of the cluster, each 'Cluster Head'
carries out the aggregation
processing functions and
compression on the received data, then it forward them to
the base station. The execution of these tasks leads to an
increase of energy consumption and a decrease in the
lifetime of nodes. Hence the importance of our research, to
ensure the best network performance.

3. PROPOSED CLUSTERING ALGORITHM
Several searches were perfo
rmed in order to optimize
the performance in wireless sensor networks, in particular,
to minimize the energy consumption and maintain their
lifetime. The purpose of our work is to provide a
communication structure adapted to large size WSN with
robust performance and minimal complexity in terms of
exchange of data.
Therefore, we have set up an algorithm that provides
clustering communication structure in a large WSN. This is
in fact an improvement of an algorithm that was already
approved in 2013, adapted to the hierarchical structures
involving multiple levels and nodes with different abilities,
increasing the quality of services in the network. However,
the data collection has been a bit long, thereafter, costly in
terms of data exchanges and thus energy consumption,
even more if the network is greater. So our work helps
provide around 5% improvement in network performance,
compared to assessments that have already been made.
Our algorithm defines five types of message to use [1]:
1. CLUSTER _PING message
2. HELLO message
3. CLUSTER_INITIATE message
4. CLUSTER_ACCEPT message
5. CLUSTER_FINISH message
Cluster Construction :
Each node has a lifespan containing four states:
- Waiting for signal: Ordinary
- Root: Wells
- Intermediate
- Intermediate between clusters.
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Each state determines the behavior of nodes
considering the time of the distribution and the size of
flow.
In selection phase, we made the method of Pingin order
to localize the nodes according to their functionality, and
record their data. The node acting as the 'Cluster Head'
sends messages CLUSTER _PING to its neighbors and
detect those who respond in time t. This helps minimize
the response time and eliminate all nodes which are not
available. Thus we get a group of nodes having all efficient
connectivity with the sink.
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functionality selects the nodes. The node with the role of
the Cluster Head CLUSTER _PING address the messages
to its neighbors to detect those who meet during a specified
period. The node with the role of the Cluster Head address
ping messages to its neighbors for detecting those who
respond during a specified period. For the simulation, we
chose Opnet Suit Wireless software, which has a full
library of models, with the possibility of customizable
presentations of the simulation results.
B. Analysis and Results The assessment of network
performance aims to showcase the multi-channel
communication structure. 1) Energy The Energy
consumption per node depends on the network cardinality,
because, as demonstrated in figure 1, the nodes
connectivity increases with the network cardinality,
wherein the node receives more packets and therefore
consumes more energy.

Then,
each
Cluster-Headbroadcasts
a
CLUSTER_INITIATE
Message
containing
his
information in order to call all the available neighbors.
The ordinary node receiving this message will follow these
steps:
1) Backup and update of neighbor table.
2) Change to the Member State.
3) The two nodes will have the same frequency channel.
4) The distance in hops between member and sinks is -1.
5) Executing a timer.
The ordinary node receiving CLUSTER INITIATE
message becomes a Member and broadcasts a message
CLUSTER ACCEPT. The circulated message is processed
by the following algorithm:
When receiving the message CLUSTER_FINISH message,
the node pursues the following procedure:

4. PERFORMANCE EVALUATION
In order to optimize network performances, it is necessary
to complete a quantitative analysis of the algorithm based
on the cardinality of the network. [1] We studied the
behavior of the distribution and the size of managed flow.
This analysis is based on the following performance
measures:
• Consumption of energy dissipated per node.
Network connectivity rate, which represents the percentage
of the associated nodes to the communication structure,
relative to the total number of deployed nodes. • The
amount of control traffic that is used to assess the
possibility of passing on the scale, and the energy cost. •
The average packet delivery delay, from the node, to the
final destination.
A. Simulation Environment The assessment of the
algorithm performance is made in two strategies related to
the network size: Mono-Channel and Multi-Channel. And
the Global Network, is composed of 2 levels. The PING
that locates and records the nodes according to their
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Figure 2 Average energy consumption
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2) Connectivity Rate We observed in both strategies in
figure 2, that the connectivity of the structure increases
with the number of deployed nodes. In fact, when the
number of deployed nodes increases, there will be more of
intermediate nodes placed around the rectilinear trajectory
separating the nodes of their sinks, where the increase in
rate of connectivity.
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Figure 2 Connectivity rate of cluster structures
3) Traffic control
This metric is used to assess the applicability of the
proposed amendments to extended wireless sensor
networks. In both strategies, 'mono-channel' or 'multichannel', we can see in figure 3, that the sent traffic control
decreases as the cardinality of the network increases. In
fact, the less the network is connected, more the nodes
send packets to integrate the virtual structure. The stability
of the curve of traffic sent shows that the algorithm can
support high density network nodes. The figure 4 shows,
that the received control traffic by each node varies
depending on the cardinality of the network for both
strategies. But in the case of very high density networks,
there may be provided possibilities of saturation.
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Figure 5 Average Delay measured in sinks
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This study has presented a strategy for organizing wireless
sensor networks extended with robust and efficient
communication structures, based on the cluster topology,
to ensure better performances and efficiency of the
network. The simulation results have shown the benefits of
this improvement on network performance according to
various valuation metrics such as energy consumption and
time to network load transmission.

Figure 3 Average Traffic Control sent from node
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