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Directionality Based on WSNs Location Discovery Scheme
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Abstract: Circular sensing field is considered in this paper, a range-free localization scheme is proposed for
wireless sensor networks (WSNs) by using four beacon nodes (BNs) equipped with a directional antenna.
Each beacon node rotates at a constant angular speed and broadcasts its angular bearings and its coordinate.
A sensor node can compute its location by sine theorem through receiving the angular bearings and the co-
ordinates from the four xed beacon nodes. The proposed method is of lower computation complexity and

without increasing the hardware cost of the sensor nodes based on an angle-of-arrival estimation technique.

The mean localization error of the sensor nodes is the least when the four beacon nodes locate at the/2 /2
radius of sensing field location range from the center of the sensing field. Error analysis and computer sim-
ulation show that the errors of the sensor node’s x-coordinate and y-coordinate increase with the increase
of the square of the distance from origin and the product of angular speed and beacon distance. The algo-
rithm shows the characteristics of high accuracy, robust and that the error is controllable.
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Fig.1 Directional antenna pattern
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Fig.2 The coordinates of BNs in the sensor network
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Fig.3 An example of angular bearing estimation
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Fig.4 Sine theorem
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Fig.5 Sensor node is above the x-axis
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Fig.6 Sensor node is below the x-axis
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Fig.8 Sensor node is on the left of the y-axis
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Fig.9 Error of the sensor node’s coordinates for Ap=m/180
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Fig.10 Error of the sensor node’s coordinates for Ag=37/180
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