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Abstract: With the widespread deployment of unmanned aerial vehicles in urban environments, security threats
caused by illegal intrusions have become increasingly prominent. Detecting such “low-altitude, slow, and small” tar-
gets in complex urban scenarios remains a challenging problem. Existing detection methods based on high-order cu-
mulants are capable of suppressing Gaussian noise and characterizing non-Gaussian signal features; however, their de-
tection performance degrades significantly when the transmitter-receiver separation is large or the target echo is weak.
To address this limitation, a detection method based on two-dimensional slice spectrum analysis of high-order cumu-
lants was proposed. Specifically, the high-order cumulant expansion function of the received signal was computed to

preserve local structural features under different delay combinations. Two-dimensional slices were extracted for spec-
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tral analysis, and a frequency-domain energy-based threshold detector was constructed to enhance the separability be-

tween the target and background interference. Simulation results demonstrate that, in complex multipath and low

signal-to-noise ratio scenarios, the proposed method can maintain a detection probability exceeding 60% within a 500

mx500 m surveillance area, thereby validating its effectiveness and robustness for detecting weak UAV intrusion

signals.
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