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An Algebraic Solution for Single-Observer Passive Coherent
Location Using DOA-TDOA-FDOA Measurements
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Abstract: To achieve the target localization using single-observer receiving multiple external illuminators, an
algebraic solution based on two-step Weighted Least Squares (2WLS) is proposed to find the target position
and velocity from Direction Of Arrival (DOA), Time Difference Of Arrival (TDOA), and Frequency Difference
Of Arrival (FDOA) measurements. In the first WLS step, the DOA, TDOA, and FDOA measurements are
pseudo-linearized by introducing additional parameters and a WLS minimization is used to obtain an rough
estimate of target position and velocity; Then in the second WLS step, the relationship between the additional
parameters and the target location parameters is utilized to form another set of linear equations, from which
the final accurate estimate of target position and velocity are obtained by using WLS minimization again. The
Cramer-Row Lower Bound (CRLB) for DOA-TDOA-FDOA-based target position and velocity estimation are
derived. Theoretical accuracy analysis and simulation results indicate that the proposed solution can achieve

the CRLB at sufficiently small measurement noise levels.
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