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Abstract: Aiming at the challenge of detecting low-altitude, slow-moving, and small unmanned aerial vehicles in
complex urban environments, this study proposes a passive detection method based on higher-order statistical features
of channel impulse responses. The method constructs a Hankel matrix from the received signals and utilizes singular
value decomposition to analyze the distribution patterns of received signals under normal conditions versus those dur-
ing UAV intrusion. By constructing a residual matrix, it achieves the separation of strong static background signals
from weak dynamic target signals. On this basis, higher-order cumulant computation is introduced to mitigate the in-
fluence of noise on the signal, and the statistical non-stationarity induced by UAV motion is quantified through vari-

ance. Simulation results demonstrate that under uniform motion conditions, the higher-order cumulant variance in
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UAV-present scenarios exhibits a significant systematic elevation and fluctuation compared to that in normal environ-

ments. The study confirms that the joint detection framework integrating singular value decomposition and higher-

order cumulant variance monitoring can effectively extract the higher-order statistical disturbances of the channel

caused by UAVs under low signal-to-noise ratio conditions, providing a new technical pathway for UAV detection.
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