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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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Voronol-polygons...

Figure 4 Determining the existence of a coverage leo

Figure 5 Voronoi polygon Gp(O) of point (O) represnted as Vp (O), Ep(O)
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Location inaccuracy...

Figure 6 Calculation of location by radiolocation /triangulation
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Category Approach FProposed Solution | Main Assumptions Characteristics
Computational VEC, VOR., Minmax | Location information Localized, scalable, distributed.
Geometry [13]

Mobile Sensors

Co-Fi[13]

Location information.
Nodes can predict their
death

Single coverage based. Residual energy consid-
erations.

Virtual Forces

Potential Fields [14]

Range and bearing

Scalable, distributed. No local communication
required for localization or movement.

DSS,IDCA [16]

Location information

Scalable distributed residual energy based.

Hybrid Sensors

Sequential Incremental [15] Line of sight for localization | Centralized. Bidirectional communication with
base station.

Single Mobile | UAV [19] Predetermined topology in- | Flying robot for deployment and network re-

Sensor formation pair. Inaccuracies using aerial deployment

Single Robot [20]

Location information

Distributed, no multi-hop communication for
network deployment and repair.

Multiple Mobile
Sensors

Bidding Protocol [21]

Location information

Uses Voronoi diagram for single coverage re-
quirement.

Static Sensors

CCP [10] Location information, uni- | Configurable degree of coverage, calculated by
form sensing disk intersection points of sensing circles.
Multiple Cover- | k-UC, k-NC [6] Location information Perimeter coverage, non-disk sensing model
age supported.
Differentiated [22 Location information, time | Grid based differentiated degree of coverage.
svnchronization
OGDC [23] Location information, uni- | Residual energy consideration.
form sensing disk
Single Coverage Sponsored Area [24] Location information Sector based coverage calculations, non-disk
sensing model supported.
Extended-Sponsored Location information, time | Uniform disk sensing model.

Area [25]

svnchronization

Table 1 Ahmed comparison of algorithms
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Proposed simulator
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Figure 8 Coverage simulator



Inaccuracy

Figure 9 Simulating inaccuracy calculation
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VORoOnNoI algorithm
Viar = d(S;,A) - R,

Figure 10 Movement of a node using VOR
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Greedy algorithm

Figure 11 Execution of the VOR Algorithm over fouriterations.
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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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VECtor algorithm
F=(davg-d(Si, Sj))/2

Figure 12 (a) Virtual Forces between two sensors, \W¥irtual Force exerted by a boundary.
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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.



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



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



Assessment
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