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Abstract

Wireless multimedia sensor networks (WMSNs) can
gather multi-media events such as road traffic accidents, object
monitoring, and scalar data. In recent years, different clustering
routing protocols have been developed to overcome the
limitation of consuming less energy and prolonging the lifetime
of sensor nodes in homogeneous and heterogeneous WMSNSs.
Existing approaches depend on single-hop communication, in
which sensor nodes consume more energy and die faster. On the
other hand, due to the limitation of energy for sensor nodes, the
difficulties to replace or recharge the batteries of nodes, choose
the best path to send sensing data, and multimedia data
consumes more energy, which quickly depletes batteries,
making the node unusable. Inter-communication nodes can play
a more important role in reducing energy through transmitting
sensing data in a multi-hop fashion to the base station. In this
dissertation, an Energy-Efficient Multipath Clustering with
Load balancing routing protocol for WMSNs (EEMCL) was
proposed to minimize the energy consumption and prolong the
network lifetime. Clustering-based routing with multi-hop
routing protocol has been used to implement the proposed
protocol. The effect of base station positions, which are located
at the center, corner, and outside of the sensing network are
studied. In addition, the impact of random distribution and static
distribution in the network area is investigated. A simulation
model using MATLAB was used to analyze and investigate the

performance of the proposed protocol. The simulation results



show that the improvement rate for the proposed protocol is
81%, 75%, 98%, 94%, 93%, 76%, 96%, 93%, and 65%
compared to SEPFL, YSGA, COARP, LEACH, LEACH-C,
DL-LEACH, IEE-LEACH, CPMA, and EE-MRP, respectively
in terms of the number of alive nodes. In terms of residual
energy of sensor nodes, the improvement rate for the proposed
protocol is 67%, 96%, 91%, 86%, and 67% compared to
SEPFL, SEEN, IEE-LEACH, MODLEACH, and EE-MRP,

respectively.
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