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An Efficient Method of Direct Position Determination of
Passive Radar with DIRECT Algorithm

Song Kekang Feng Wentao
(National Key Laboratory of Science and Technology on Blind Signal Processing, Chengdu, Sichuan 610041, China)
Abstract ; Traditional convex optimization method cannot find the global maximum since the object function of the direct po-
sition determination ( DPD) is non-convex, thus, the exhaustive search is usually applied to find the global maximum inef-
ficiently. An efficient method of position estimation with DIRECT ( Dividing rectangles) algorithm is employed to solve this
problem. Firstly, the received signal model of passive radar with opportunistic illuminator is built, and the object function
of DPD is derived with maximum likelihood criterion. Then the DIRECT algorithm is employed to estimate the target posi-
tion effectively in order to solve the problem that the object function is non-convex and difficult to obtain the global optimal
solution, and the computational complexity is analyzed theoretically. Simulation results show that the proposed algorithm
can estimate the target position efficiently with high accuracy, and its computation cost is less by two orders of magnitude
than the grid search method, and less by one order of magnitude than genetic algorithms.
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Fig.1 The observation scene of passive radar with

opportunistic illuminator
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Tab.1 The comparison of computation of different methods
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Tab.2 The computation times of object function with different SNR
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Fig.4 The average computation time of different method vs. SNR
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