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Abstract: In this paper, firstly, the number of positions for beacon is deduced to send a signal according to the
acreage of ROI (region of interest); then a simple method is presented to calculate the coordinates of the sending
positions in rectangular ROI; and then, a method is advanced based on virtual force to arrange the positions in
arbitrary ROI; further, the wandering salesman problem (WSP) algorithm is applied to the positions sequence so as
to get the optimal path touring it. When mobile beacon moves according to the optimal path and emits RF signals at
every position, the sensors in ROl could work out their position with multilateration. Experimental results
demonstrate that the proposed localization method is efficient and flexible.

Key words: sensor network; sensor localization; mobile beacon; virtual force; optimal path
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(a) Partial enlarged optimal 1-coverage
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(b) Whole view of optimal 1-coverage
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(c) Hexagon grid in optimal 1-coverage
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Beacon Optimizing Location in Arbitrary ROl (BOLAR)
Step 1. Calculating the number of beacon positions, denoted as N,
according to acreage of ROI based on Equation (1) and Equation Eq (2).
Step 2. Randomly getting N points in ROI as the initial coordinates of
beacon positions.
Step 3. Working out the optimal coordinates of beacon positions based
on VF agorithm.

Step 4. Based on a TSP algorithm and the result of Step 3, touring every
coordinate of beacon positions, and getting the optimal beacon trajectory.

Fig.4 Finding beacon optimizing location and path in arbitrary ROI
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