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Delaunay network using detour
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Abstract A P2P Delaunay network, whose topology is defined by geometric adjacency of computational entities
(nodes), has locality on a plane. It has the following advantages of (i) scalability in the spatial extension, (ii) geo-
graphical routing capability to specific points, (iii) resiliency against node’s frequent join/leave. Hence, this network
is expected to be widely applicable for ad-hoc network applications. However, in practical situations where node’s
communication range is limited, such as in wireless network environments, our autonomous generation algorithm of
Delaunay network cannot be directly employed for construction of Delaunay network. To cope with this problem,
the authors introduce a ‘virtual link’ by setting ‘detour’ among Delaunay neighbors that cannot have direct link due
to limited communication range, and provide an autonomous and distributive generation algorithm for generating
a Delaunay network virtually. In the algorithm, each node notifies its connection to neighbors using the proposed
algorithm, in order to generate a detour link by merging routing tables. We also describe an algorithm of detour
degeneracy for the case when multiple detours exist between two nodes. Then, we present a routing method us-
ing a geometric greedy routing and detour links, and evaluate our schemes in terms of network maintenance costs
numerically.
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1: Given vj, v, € V;, Path(v;, v;) < null
2: if r < d(vj,vy) then

3: if v; has no Path then

4: Path(vj,vg) < v;

5: else if v; has Path(v;,vy) then

6: Path(vj,vy) < (vi + Path(v;, vy))

7: else if v; has Path(v;,v;) then

8: Path(vj,vg) < (Reverse(Path(v;,vg)) + vi)

9: else

10: Path(vj,vg) < (Reverse(Path(v;,v)) + v; + Path(vg, vy))
11: end if

12: end if
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