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Abstract: For indoor angle positioning, a two-way spatial smoothing method based on TLS-ES-
PRIT algorithm is presented to solve the problem of estimating the direction of arrival (DOA) in-
accurately under the condition of coherent positioning signals. The algorithm firstly performs two-
way spatial smoothing on the coherent positioning signal, and then uses the TLS-ESPRIT algo-
rithm to accurately estimate the DOA in order to make maximal use of the information of signal
subspaces, which solves the covariance matrix rank loss of the output signal in the algorithm cal-
culation process. The algorithm can accurately estimate the DOA under the coherent condition of
the positioning signal. Compared with traditional spatial smoothing combined with other improved
ESPRIT algorithms, the proposed algorithm has better stationarity and anti-interference ability.
The final algorithm simulation experiments verify the effectiveness and stability of the algorithm.
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Fig. 1 Signal reception model
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Fig. 2 Spatial smoothing representation
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