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A Direct Position Determination Method by Fixed Passive
Single-Station Based on Prior Angular Velocity
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(1. College of Electronic Science and Technology , National University of Defense Technology , Changsha, Hunan 410073, China;
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Abstract: Aiming at the low accuracy of traditional two-step positioning method in fixed passive single station posi-
tioning, a fixed passive single station direct positioning method based onprior angular velocity is proposed. Firstly, the posi-
tioning scene and radiation source motion model are given. Based on the sampling characteristics of radar radiation source
within pulse, between pulse and space, the 3D observation signal model is constructed according to fast time, slow time and
snapshot. Secondly, the fast time is transformed into the frequency domain and the strongest set of signals are extracted. By
using the STSAF (Space Time Symmetric Autocorrelation Function) function proposed in this paper, the quadratic phase
term about the slow time is eliminated. Then, the two observed signals processed above are mixed, the direct location model
is constructed and the direct location cost function is given. Meanwhile, an improved MUSIC (MUItiple SIgnal Classifica-
tion) algorithm is proposed, which according to the distance information contained in the slow time domain and the azimuth
information contained in the space domain, uses the relationship to search the horizontal and vertical coordinates of the radi-
ation source to realize the direct location of the radiation source. Finally, this paper quantitatively calculates the computa-
tional amount and CRLB (Cramer-Rao Lower Bound) of the algorithm, analyzes the factors that affect the positioning accu-
racy, compares the root-mean-square error between the proposed method and the traditional two-step positioning method,
and draws the GDOP (Geometric Dilution Of Precision) curve of the proposed method.
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