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Abstract 

Mobile Ad-hoc networks (MANETs) are advanced autonomous wireless networks capable of organizing 
and managing itself. Dynamic network topology due to random mobility of wireless nodes makes routing 
a challenging and complex in MANETs. Conventional routing protocols like AODV, DSR, DSDV, etc. 
are basically designed for networks with fixed nodes. To be suitable for a network with dynamic 
topology, these routing protocols need optimization to achieve higher performance in terms of energy 
efficiency, security, and control overhead. The work proposed in the thesis contributes to improve 
conventional routing and to enhance the idea of use of GPS location information of a node in MANETs 
routing. The work checks chances the possibility of improvement in MANET routing using GPS location 
information provided by GPS assisted nodes. The rationale behind the work is the availability of low-cost 
GPS receivers in almost all wireless networking devices like mobile. In this regard, we have proposed 
power-efficient GPS aided routing technique, which uses GPS location information of nodes to find the 
shortest end-to-end route, and calculates transmission power dynamically based on the distance to the 
receiving node. If the GPS location of the destination node is available to the source node, the proposed 
optimization can find the shortest end-to-end route in terms of distance and number of nodes. If GPS 
information of destination node is not available, proposed optimization technique uses controlled 
flooding technique to obtain GPS information of destination node. While forming end-to-end routes, 
relative movements of adjacent nodes are also considered. To check the suitability and efficiency of 
proposed routing technique we have modified well known Ad-hoc On-demand Distance Vector (AODV) 
routing and Dynamic Source Routing (DSR) protocols. Routing table and route cache of AODV and DSR 
are modified to store GPS information of active nodes in a network. This information is later used to form 
end-to-end routes. The headers of data and control packets are modified to carry GPS information of the 
nodes in a route. The performance of GPS aided AODV and DSR are verified using simulation tool NS-
3.25 by increasing network load in terms of number of nodes in the fixed geographical area. Comparative 
analysis of simulated results obtained under analogous scenarios between conventional AODV and DSR 
with GPS incorporated AODV and DSR show notable improvements in terms of performance metrics 
like end-to-end delay, energy consumption, control overhead, and jitter. The improvement in routing 
confirms the applicability and suitability of GPS based routing for MANETs. 
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