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Classification of the Front Body of a Missile and Debris in Boosting Part
Separation Phase Using Periodic and Statistical Properties of Dynamic RCS
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Abstract

Classifying the front body of the missile and debris of a high-speed missile in intercepting a high-speed missile is an important
issue. The motion of the front body of the missile is characterized by precession, but the motion of the debris in the boosting part
separation phase is characterized by tumbling. There are periodic patterns caused by the precession or tumbling motion on the dynamic
radar cross section (RCS). In addition, there are statistical properties caused by the change pattern of the dynamic RCS. A method
is proposed to classify the front body of the missile and debris using periodic and statistical properties of the dynamic RCS. Three

kinds of feature vector are extracted from the periodic and statistical properties of the dynamic RCS. The front body of the missiles
and debris was classified using a support vector machine.
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Fig. 1. RCS aspect angle of the movement of target.
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Fig. 2. RCS aspect angle of the motion of target.
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Fig. 3. Geometry for conical target.
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Fig. 4. Geometry for tumbling target.
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Fig. 5. Target placed on the three dimensional rectangular
coordinate system.
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Table 1. Variables of differential equations for micro motion.

Symbol Description
P P=—"—=
L,V
A Projectile axial moment of inertia
7 Projectile transverse moment of inertia,
Y about any axis through the center of mass
d¢spz'n
P dt
Dspin Spin angular velocity (rad/sec)
¢ M, Overturning moment coefficient
(bF br=¢ 7 +¢ps
o5 5= b5t b5
b ¢p= P+ P —4M
Y
s s = i, Vdt
M=k*C,
__gdcos¢
e G= TR
bg b= P—\/PP—aM
14 Velocity of the projectile (m/s)
wd®
o S="T
d Reference diameter
g Gravitational acceleration
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Fig. 7. Micro-motion.
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Fig. 13. Simulation result of target recognition(case 2).
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