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A classification and recognition method based on

multi—feature fusion for missile targets

WANG Feng™, WANG Bin*®

(a.The 38th Research Institute ; b.Anhui Provincial Key Laboratory of Aperture Array and Space Detection ,
China Electronics Technology Group Corporation, Hefei Anhui 230088, China)

Abstract: The conventional classification and identification of cruise missiles, air—-to—ground
missiles, and guided bombs rely heavily on the kinematic characteristics of the targets, often using
parameters such as the target's altitude and speed as the basis for classification judgment. With the
advancement of missile weapon development technology, single—dimensional kinematic characteristics
can no longer meet the demand for refined identification. To address this issue, a classification and
identification method for missile targets has been designed, which integrates the kinematic
characteristics and Radar Cross—Section(RCS) series characteristics of the targets. By employing a multi—
feature hierarchical identification approach, it achieves the classification and identification of the three
types of missile targets. Simulation test results indicate that the classification accuracy of this method for
the three types of missile targets is better than 95%, validating the effectiveness of the method.

Keywords: missile target discrimination; RCS series; Support Vector Machine(SVM) classifier
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Fig.2 Height and velocity of the three missile targets over time
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F 13RI AR SR

Tablel Simulation parameters of the three missile targets

parameter value
carrier frequency/GHz 16
bandwidth/MHz 500
polarization mode HH
cruise missile guided missile air-to—ground missile
size/m length 6.2 length 1.0 length 5.0
diameter 0.5 diameter 0.1 diameter 0.5

(b) guided missile

(c) air-to-ground missile

Fig.3 Schematic diagram of the simulation models for the three missile targets
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Fig.4 RCS values of cruise missile vs. azimuth under different measurement accuracies
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Fig.5 RCS values of guided missile vs. azimuth under different measurement accuracies
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Fig.6 RCS values of air-to—ground missile vs. azimuth under different measurement accuracies
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