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Abstract: In order to locate radio silent target on the Earth surface, a novel positioning method for moving target is
proposed based on passive radar system. Unlike most existing positioning methods, this method takes into account the qua-
dratic constraints that the target position vector and velocity vector need to satisfy, and can achieve decoupled estimation of
the target position and velocity. Firstly, the nonlinear observation equations based on the passive radar system are trans-
formed into pseudo-linear observation equations. Then, the asymptotic statistical properties of the errors in pseudo-linear
equations are derived by applying the first-order error analysis. Subsequently, an optimization criterion is constructed for
the joint estimation of the target position and velocity under the two quadratic equality constraints. For the purpose of ob-
taining the global optimal solution of the target position and velocity, a decoupled optimization algorithm is developed
based on the Lagrange multiplier approach. This optimization algorithm requires only the iteration of the target position pa-
rameters, and the target velocity parameters can be obtained in a closed form, thus reducing the influence of initial values
and the risk of local convergence. Furthermore, the Cramér-Rao bound (CRB) for moving target localization based on pas-
sive radar system is deduced under the two quadratic equality constraints, and the performance gain resulting from the equal-
ity constraints is quantified. The new estimator is also proved to be asymptotically statistically efficient by using the first-or-

der error analysis as well as the Lagrange multiplier approach. Finally, simulation results verify the advantages of the pro-
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posed positioning method.
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