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ABSTRACT

Wireless Multimedia Sensor Networks (WMSNSs) is a new branch of Wireless Sensor Networks
(WSNs), and have more sophisticated sensor nodes than WSNs. These sensors nodes are
deployed in the specific area to sense the surrounding physical environment and to extract the
useful information, process it locally and then transmit it to the sink wirelessly. WMSNs have
many challenges related to sensor nodes limitation. WMSNSs transmit multimedia data which
includes audios, images and videos which are larger in volume than scalar data. Transmitting
multimedia data have many strict constraints on the quality of services in term of energy,
throughput and end-to-end delay. The Layered architecture, (where each layer is separated and
encapsulated from each other) is not suitable for WMSNs. Cross layered architecture is a more
appropriate choice, since it combines several layers to allow integration and exchange of
information among them, more efficiently than layered approach.

In this research, a humble effort is made to propose a protocol called Energy Location Aware
Routing Protocol (ELARP), which is a reactive multipath routing protocol that establishes three
paths with awareness of node’s residual energy and distance to the sink. Further in the study, the
next step was to apply ELARP in the cross-layered concept, by joining the three non-adjacent
layers and then developing the new protocol called Cross Layer Energy Location Aware Routing
Protocol (XELARP). XELARP is a protocol which uses cross layer design principles with
multipath routing concept by combining three none adjacent layers: application, network and
MAC layers. ELARP and XELARP were then experimented using NS2 simulator. The
simulation results show that ELARP enhances the QoS for multimedia data in terms of end-to-
end delay by 16% and the number of dropped packets by maximum 77%. On the other hand,
XELAREP increases the QoS for multimedia data in terms of end-to-end delay by huge difference



of 57%. It was further observed that XELARP improves the packet delivery ratio, throughput
and network lifetime by more than 100%.



