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2D AoA Estimation Based on RSS of Three Directional Antennas

LENG Wen
(School of Electrical and Information Engineering, Tianjin University/, Tianjin 300072, China)

[ Abstract] In the design of indoor positioning systems, Received Signal Strength(RSS) is easily affected by multiple
factors including transmit power, signal attenuation and multipath environment. To reduce the interferences, this paper
proposes a RSS-based method for estimating 2D Angle of Arrival (AoA) in the'case that the anchor node antenna is
higher than the measured node antenna.Three directional antennas are used to construct a switched beam antenna of the
anchor node, and the patterns of the three beams are overlapped.By using the theory of the sum-difference-method used
in direction finding, based on the analysis of multipath signals and derivation of Cramer-Rao Lower Bound(CRLB) , it is
proved that RSS differential processing can suppress the multipath-interference and noise to some extent when the AoA
is in the overlapped area of the three patterns. In addition, the relationship between the suppression effect and the
parameters of the switched beam antenna is studied.Simulation results show that within the range of about 150 square
meters, the average AoA estimation error is 4.3 degrees, which demonstrates the proposed method achieves a high
precision of AOA estimation and high positioning accuracy.

[ Key words] indoor positioning; Angle of Arrival(AoA) estimation; Received Signal Strength(RSS) ; antenna pattern;
multipath suppression
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Fig.14 AoA estimation errors by the proposed method

based on concéntric/circle method
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