Mixed Control of Agile Missile with Aerodynamic Fin and

Thrust Vectoring Control
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Abstract :

This paper is concerned with a control allocation strategy using the dynamic inversion and the pseudo inverse

control which generates the nominal control input trajectories. In addition, an autopilot design method is proposed by using
time-varying control technique which is time-varying version of the pole placement of linear time-invariant system for an agile
missile with aerodynamic fin and thrust vectoring control. The control allocation proposed in this paper is capable of extracting
the maximum performance by combining each control effector, aerodynamic fin and thrust vectoring control. The adopted
time-varying control technique for the autopilot design enhances the robustness of the tracking performance for a reference
command. The main results are validated through the nonlinear simulations with aerodynamic data.
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Fig. 1. Schematic dlagram.
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Fig. 2. Considered agile missile.
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Table 1. Missile parameter.

a total angle of attack
a angle of attack
q pitch rate
r bank angle
M Mach number
0 air density
Vr missile velocity
S reference area
m missile mass
C reference length
T thrust
U moment arm
1, moment of inertia
0 e tve deflection
8 fim aerodynamic fin deflection
1 .
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Table 2. Simulation environments.

M=0.95 I'=45
(Mach number) (bank angle, deg)
H=1000 o=1.112

(altitude, m) (air density, Kg/m3)
V,=2336.4 ( speed of sound, m/s)
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Table 3. Missile parameters.

T= 13800 S=10.826
(thrust, N) (reference area, m2)
C=0.15 m=384.7
(reference length, m) (mass, kg)
I,=692.3 (m t
W omen [ =90
of ( t )
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