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forallve Ndo
for allw € Ndo
if (w <>v) and
(d(u, v) > max[d(u, w), d(v, w)])
eliminate edge (u, v)
end if
end for
end for
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m = midpoint of uv
for allve N do
forallw € N do
if (w <>v) and (d(m, w) > d(u, m))
eliminate edge (u, v)
end if
end for
end for
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Right-Hand-Forward(p, nin)
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Smin =3m
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ifa <> nin then
ba = NORM(ATAN2(selfly - Ly,
selflx, 1.x))
8b = NORM(ba - bin)
if 8b < Omin then
8min = 8b
dmin = a
end if
end if
end for
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Abstract

Over the past few years, geographic routing has attracted much attention mainly due to the
availability of positioning systems, such as GPS. In geographic routing, a node does not need to
maintain topological information but only the information about its connections with immediate
neighbours. A packet, upon arriving at every node, is forwarded toward its destination using the
positioning information of destination node and also the limited information about connections with
neighbouring nodes available at the current node. Therefore, geographic routing is more suitable for
large-scale networks as no any complex route discovery algorithm is required to be implemented.

Many geographic routing protocols have been proposed so far. In almost all of these algorithms, a
greedy approach is employed in the first phase to get the packet closer to the destination if possible.
Over the next phase, a face forwarding algorithm is usually used to bypass the void area using a
planarized graph. The Gabriel Graph (GG) and the Relative Neighbourhood Graph (RNG) are two
algorithms to generate planar subgraphs. Both of these subgraphs are computed efficiently based on
local geometric arrangement. However, their outcomes are not the same and consequently nodes
might be reached by a short path in one subgraph become far apart in another.

In this paper, the effect of these two planarization algorithms on geographic routing is studied.
Despite the initial expectations that RNG can reach the destination using lower number of hops on
average as it has lower number of edges, the result of our extensive simulation study demonstrates
that GG outperforms RNG in terms of the number of hops taken between source and destination on
average. Furthermore, we show the effect of RNG to slightly increase the number of failures in those
geographic routing protocols which do not guarantee delivery of packets, such as GPSR routing
algorithm.

Keywords: Planar Graph, Geographic routing, Right-hand rule, GPSR, GG, RNG.



