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Abstract

. In this paper a model following flight control system design using the discrete time quasi-sliding mode

control method is described. The quasi-sliding mode is represented as the sliding mode band, not as the sliding surface.
The quasi-sliding mode control is composed of the equivalent control for the nominal system without uncertainties and

disturbances and the additive control compensating the uncertainties and disturbances. The linearized plant on the
equilibrium point is used in designing a flight control system and the stability conditions are proposed for the model
uncertainties. Pseudo-state feedback control which uses the model variables for the unmeasured states is proposed. The
proposed method is applied to the design of the roll attitude and pitch load factor control of a bank-to-turn missile.
The performance is verified through the nonlinear six degrees of freedom flight simulation.
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Fig 4. Nz Control loop of the PI Controller.
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where,

U, V, W x, y, zcomponents of linear velocity
vector represented with respect to the body axis

P, Q R : x, y, z-components of angular velocity
vector represented with respect to the body axis

¢,0,¢ : Euler's angles, respectively the roll, pitch,
and yaw angles

g : gravity constant, m : mass of the missile

Ixx,Iyy, Iz, 1y, : moment of inertia and product
of inertia

T : x-direction thrust with respect to the body axis

X, Y, Z : x, y, zzcomponent aerodynamic forces
with respect to the body axis
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moments with respect to the body axis

z-component aerodynamic
Aerodynamic forces and moments are calculated
using the aerodynamic coefficients obtained from a
wind tunnel test. These can be represented as follows.
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where,

D : drag force L : lift force

Cp, Cy, Cr, Cy, Cy, Cy: aerodynamic coefficients

"¢ : dynamic pressure

S, b, ¢
missile

@ : angle of attack

: constants related to the body of the
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