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� Research questions

� What are WSANs?

� The dependency on location

� Formation of coverage holes

� Proposed simulator

� VOR / VEC algorithms

� Conclusion
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� How do the algorithms behave in a real-world 
environment?

� What are the effects of location inaccuracies on th e 
algorithms?
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� What is a WSAN?
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� Coverage holes…

Figure 1 Deployment with coverage holes
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Figure 2 Reconfiguration of a mobile network

Figure 3 Reconfiguration of a static network
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Figure 5 Voronoi polygon Gp(O) of point (O)  represented as Vp (O), Ep(O) 

� Voronoi-polygons…

Figure 4 Determining the existence of a coverage hole
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Figure 6 Calculation of location by radiolocation / triangulation

� Location inaccuracy…
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Table 1 Ahmed comparison of algorithms
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Figure 7 GE Smallworld Core GIS

Figure 8 Coverage simulator

� Proposed simulator
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Figure 9 Simulating inaccuracy calculation

� Inaccuracy
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Figure 10 Movement of a node using VOR

� VORonoi algorithm
� Vfar = d(Si,A) - Ri
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Figure 11 Execution of the VOR Algorithm over four iterations.

� Greedy algorithm
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� Results

� Reasonably robust when inaccuracies are some what lower then 
the sensing distance

� When the inaccuracies are high, but in a small proportion of the
nodes
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Figure 12 (a) Virtual Forces between two sensors, (b) Virtual Force exerted by a boundary.

� VECtor algorithm
� F = ( davg - d(Si, Sj) ) / 2
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� Results

� High dependency on location accuracy

� Boundary knowledge does allow for large inaccuracies

Figure 13 Execution of the VEC Algorithm over four iterations.
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� Baseline experiment

� Uniform deployment with no failure

� Used to verify the simulation environment

� Baseline for the algorithms performance

� Random initial deployment

� Terminating threshold set to 100

� Various starting deployment scenarios
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� Inaccuracy

� Insert degrees of inaccuracy across all nodes

� Sensitivity to inaccuracy

� Simulate different percentage of nodes within the ROI to be 
accurate

� Iteration sensitivity to inaccuracy

� Terminating threshold of 100

� Variable degree of inaccuracy
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� Assessment
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� Related and future work…
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