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Localized sensor self-deployment for optimal focused coverage

The focused coverage problem of wireless sensor networks means that a maximum radius area around a given point (point of interest, POI) is to be covered without blind spots (see [1], [2]). The POI can be a chemical plant, where the sensors monitor the rate of pollution, or in a military application, the headquarters where protection is helped by sensors capable of independetly arranging themselves. These sensors should guarantee the blind-spot-free coverage using local information without central control. The presented solutions in articles [1] and [2] guarantee optimal focused coverage within finite time. In this paper, I examine how the solutions presented in article [3], used for the encirclement of a target with mobile robots, can be adapted to the focused coverage problem. In article [3] it is theoretically demonstrated that mobil units can encircle the target within O(D) time, where D is the sum of the distances of the robots at the start of the problem. I will show how these proofs can be applied to the focused coverage problem, where we assume that the sensors only collect information from a 2-hop distance. With the appropriate altering of the proofs the above mentioned theoretical limit still stands. It is important to note that this theoretical limit is significantly lower than the contstraints of articles [1] and [2]. In addition, I certify the validity of the theoretical limit with comprehensive simulation, and that this method is faster in practice than the methods described in articles [1] and [2].
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