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Target identification method of birds and rotor-wing UAVs based on the

fusion of micro motion characteristics and motion characteristics
He Weikun Liu Zhenming Wang Xiaoliang

(Tianjin Key Laboratory for Advanced Signal Processing, Civil Aviation University of China, Tianjin 300300, China)

Abstract: The “bird strike” and the “black flight” disturbance incident of the rotary-wing UAVs have become the “two hidden dangers”
threatening the flight safety of civil aviation. The different countermeasures against birds and rotary-wing UAVs will be taken in the
airports. The identification of birds and rotary-wing UAVs is of great significance for improving the monitoring performance of non-
cooperative targets and ensuring flight safety. Aiming at the problem that the discrimination performance of the rotor-wing UAV with
strong maneuverability for the discrimination method based on the motion feature extraction is degraded, considering that the time-
frequency spectrum of the bird target is more complex relative to the rotary-wing UAV. Firstly, the micro-motion features of the spectrum
energy entropy corresponding to the target echo spectrum and the peak symmetry pair are constructed, Secondly, K-means is used to fuse
the extracted motion features and micro-motion features and the identification of birds and rotor-wing UAV targets can be realized. The
experimental results verify the effectiveness of the proposed method.
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Fig. 1 Geometric relationship between birds target and radar
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Fig.2 The geometric relationship between

multi-rotor UAV and radar
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Fig.3  Flow chart of motion feature extraction
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Fig.4 Spectrum peak symmetric pair search flowchart
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Fig.5 Feature spectrum energy entropy extraction flow chart
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for linear moving rotary-wing UAVs and birds
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Table 6 The accuracy of identifying the steady
motion of the rotary-wing UAVs
Hin BT/ %  AFiEm & o e % %
5, 100 100
T AAL 100 100
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Table 7 Discrimination accuracy rate in the case of
non-stationary motion of the rotary-wing
UAVs (UAVs maneuvering motion )
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