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Direct Position Determination for Coherently Distributed Noncircular

’

Source Based on Symmetric Shift Invariance
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Abstract: The existing Direct Position Determination (DPD) algorithm of Coherently Distributed (CD) sources
rely on the distribution model of CD sources with huge computation cost, which is not practical. To improve
further the localization performance, a novel DPD algorithm of CD sources that profits from the characteristics
of noncircular signals is proposed based on the symmetric shift invariance of the centrosymmetric array. With
the parameterization assumption of CD sources, the direct position determination model is firstly constructed
by combining the characteristics of noncircular signals. Then, it is proved that for any centrosymmetric array,
the generalized steering vector of CD sources has the property of symmetric shift invariance. Base on this
characteristic, the positions of CD sources are directly estimated by fusing the information of all observation
stations with no need to consider the distribution model, which reduces the dimension of the parameter to be
estimated. Simulation results validate that, compared with the existing localization algorithms of CD sources,
the proposed algorithm improves the localization accuracy, and avoids the dependence on the distribution

model of CD sources, which is of great practical value.
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