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Detection Method of High-altitude Weak Moving Targets for Airborne

Radars in Non-uniform Environments

KE Xu, MO Wenjing, CHEN Dian, PEI Changfan
(Chengdu Aircraft Industrial (Group) Co. , Ltd., AVIC, Chengdu 610000, China)

Abstract: Airborne radars have non-uniform characteristics in actual application environments, resulting in poor clutter
suppression effect and high false detection rate for high-altitude weak moving targets. Therefore, research is conducted on
high-altitude weak moving target detection methods for airborne radars in non-uniform environments. The improved space-
time adaptive processing (STAP) algorithm based on Doppler compensation is used to suppress non-uniform environmental
clutter in radar echo signals. The radar echo signals are filtered using a bandpass filter to extract micro Doppler features and
construct feature vectors; And taking the constructed signal feature vector as an input, a high-altitude weak moving target
detection model based on support vector machine (SVM) is established, adaptively setting the detection threshold to obtain
the high-altitude weak moving target detection result. Experimental results show that after the application of the proposed
method, the maximum amplitude of clutter in non-uniform environments is only 0. 04 dB., effectively reducing the interfer-
ence of clutter on target detection. The minimum false detection rate of high-altitude weak moving targets reaches 0. 1%, re-
ducing the probability of false detection while providing an effective solution for accurate detection of high-altitude weak mov-
ing targets for airborne radars in non-uniform environments.

Keywords: airborne radar; moving target detection; clutter suppression; feature extraction and enhancement; non-uni-

form environment; high-altitude weak moving target
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