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Abstract: The system biases degrade seriously the location precision for the multi-static passive radar system. A
joint registration and passive localization algorithm based on Constrained Total Least Squares (CTLS) using
Direction Of Arrival (DOA) and Time Difference Of Arrival (TDOA) measurements is developed to address the
multi-static radar localization problem under the influence of system biases. Firstly, the nonlinear DOA and
TDOA measurement equations are linearized by introducing auxiliary variables. Considering the statistical
correlation properties of the noise matrix in the pseudo-linear equations, a joint biases registration and passive
localization problem is formulated as a CTLS problem and the Newton’s method is applied to solving the CTLS
problem. Moreover, a dependent least squares algorithm is designed to improve the target position estimation
using the relationship between auxiliary variables and target position. An iterative post-estimate procedure is
exploited to enhance further the estimation accuracy of the system biases. Finally, the theoretical error of the
proposed algorithm is derived. Simulations demonstrate that the proposed algorithm can effectively estimate
the system biases and target position.
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