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Dimension-reduction method of true proportional

navigation guidance law
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Abstract: The dimension-reduction method of the true proportional navigation (TPN) guidance law is proposed. Firstly, the rotation principle

of the line of sight (LOS) was investigated, two kinds of angular velocities of LOS were presented, and so were their calculation methods. Then,

the LOS kinematic equation was advanced, and the new relative dynamic equation between interceptor and target was proposed. It was found that

there is an instantaneous rotation plane of LOS (IRPL) in the three-dimensional (3D) space, in which two-dimensional (2D) guidance laws can

be constructed to serve for 3D interception guidance. The spatial 3D true proportional navigation (TPN) guidance law was directly introduced into

IRPL without any approximation and linearization to transform into dimension-reduced 2D TPN, and the characteristics were studied. Finally, an

exoatmospheric interception was taken for simulation to demonstrate the effectiveness of the theory presented in this paper.
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Fig. 1 The relative position between interceptor and target
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Fig.2 The relationship among the LOS rotation coordinates,

the LOS coordinates and the launch inertial coordinates
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Tab.1 Inertial interception condition

Y X Y Z
P (km)  2837.575  735.590  119. 855
WA (km/s)  5.055 -0.872  0.158
L7y X Y Z
frg(km)  2882.410 735.033  80.905
W (km/s) 1,156 0. 337 5.621
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