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A Sensing Radius Intersection Based Coverage Hole
Recovery Method in Wireless Sensor Network

Mary wu'

ABSTRACT

Since the sensor nodes are randomly arranged in the region of interest, it may happen that the sensor
network area is separated or there is no sensor node in some area. In addition, after the sensor nodes
are deployed in the sensor network, a coverage hole may occur due to the exhaustion of energy or physical
destruction of the sensor nodes. The coverage hole can greatly affect the overall performance of the
sensor network, such as reducing the data reliability of the sensor network, changing the network topology,
disconnecting the data link, and worsening the transmission load. Therefore, sensor network coverage
hole recovery has been studied. Existing coverage hole recovery studies present very complex geometric
methods and procedures in the two-step process of finding a coverage hole and recovering a coverage
hole. This study proposes a method for discovering and recovering a coverage hole in a sensor network,
discovering that the sensor node is a boundary node by itself, and determining the location of a mobile
node to be added. The proposed method is expected to have better efficiency in terms of complexity
and message transmission compared to previous methods.
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s1(X1, y1)
O Sensing circle
/"‘\‘ Delaunay triangle
s3(X3, y3) -
B O Delaunay circumscribed circle
r>R
(a) (b)
Fig. 1. Relation between radius R of circumscribed circle of Delaunay triangle and sensing radius r, (a) r=R and (b)
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Fig. 3. Bornoi polygon structure of sensor network, (a)
Bornoi polygon and (b) Mobile node location to add,
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Fig. 5. Sensing intersection and mobile node to add. (a)
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(c) (d

Fig. 6. Mobile node candidate location and redundant node removal, (a) Mobile node candidate location, (b) Mobile
node location with redundancy removed, (c) Round 1 coverage hole recovery, and (d) Round 2 coverage
hole recovery,
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