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Abstract:

Location based routing, also known as geographical routing, is a routing technique
that tries to achieve energy efficiency in wireless sensor networks. It is considered
one of the best routing techniques in multi-hop wireless networks, in which nodes
are subject to a unique set of resource constraints such as finite battery power.
Location-based routing protocols use position information for making packet
forwarding decisions, assuming that all nodes know their location using a
localization algorithm across the network, or mutual measurements between each
node, its direct neighbors, and anchor node. Location based routing protocols
determine the path to send the traffic through by using the position information of
the source, the direct neighbors of the source and the destination. As a result, very
little routing information is needed and no energy is spent on route discovery,
queries or replies. Node memory and computation requirements are decreased as
well as the routing protocol’s traffic overhead. In location-based routing, the
process is localized and distributed so that all nodes are involved in the routing
process, that allow this type of protocols to support large scale wireless sensor
networks.

Location-based routing protocols use position information for making packet
forwarding decisions, assuming perfect location information. However, in practice
there could be significant errors in obtaining location estimates. There are many
sources of location errors in the localization process. One of them is inaccurate
measurement of distance or bearing due to sensing technique limitations or
environment noise. Also, localization algorithms may cause errors due to the
resource limitation of the sensors. There are many other factors that contribute to
the final error in the localization process such as network density, uncertainties in
anchor locations and anchor density.

In this thesis, the impact of location errors on power consumption of these
protocols will be analyzed via developing a mathematical model represents the
location errors that may occur in real deployment. Then a simulation of the power
consumption of two location-based routing protocols, Geographic Random
Forwarding (GeRaf) and Minimum Energy Consumption Forwarding (MECF) is
carried out to evaluate the mathematical model. Both the obtained simulation
results and the developed mathematical model show that this type of routing
protocols suffers from substantial performance degradation in terms of power
consumption in presence of location errors.
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