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Passive Localization of LPI Radar Signals Based on
Improved Cuckoo Algorithm

XIA Shaojun, NIU Qin

(The 38th Research Institute of China Electronics Technology Group Corporation, Hefei 230088, China)

Abstract: Due to the complex propagation of radar signals, localization is easily affected by initial values and local extre-
mum, resulting in significant positioning errors. Therefore, an improved cuckoo algorithm is utilized to optimize and design
passive positioning methods for LPI radar signals. Firstly, considering the generation and propagation environment of LPI ra-
dar signals to receive radar signals, extracting radar signal features from spatial dimensions, and sorting out the LPI radar
signal part that receives the radar signal based on the feature matching degree between the received signal and the LPI radar
signal; Then, the LPI radar signal is performed the enhancement and interference suppression to generate a signal beam, and
derive the beam direction. Based on the transmission speed of the radar signal, the initial signal positioning value is obtained;
Input the initial positioning values into the improved cuckoo algorithm and select the Latin hypercube sampling to generate in-
itial cuckoo samples, in order to cover the search space more comprehensively; And then, use Levy flight mechanism for
global search, improve global search capability by adjusting step size factor; And utilizing simulated annealing mechanism to
determine the probability of cuckoo update position being accepted, avoiding cuckoo search getting stuck in local optima; Fi-
nally, the improved cuckoo algorithm is used to obtain the initial positioning error, which is used to adjust the positioning val-
ue and obtain the passive accurate positioning result of the LPI radar signal. The results show that in normal and electronic
warfare environments, the maximum positioning error of the optimized method reaches up to 10. 0 mm and 13. 5 mm, respec-
tively, with a low positioning dispersion.

Keywords: improved cuckoo algorithm; low probability of interception radar; radar signal; signal positioning;
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