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Abstracts In this paper, we investigate the time-sampling effects on the digital implementation of singular
perturbation based STT autopilot with excellent performance and propose a compensation method for the
time-sampling effects. In digitization of analog STT autopilot, it is found that the stability margin of the fast

dynamics is mostly affected to lead to rapid decrease.

Under the this analysis, a composite digital controller with additional compensator for fast dynamics is proposed to

improve the time-sampling effect and a simulation verifies the result.
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UVW : X—, Y-, Z— components, respectively, of the
total velocity vector of the missile
b, q v  X—, Y-, Z— components, respectively, of the
total angular velocity vector of the missile
I, I, : Moments of inertia about Y-—, Z— axis
respectively

Vy  total velocity of the missible (=V U 2+ V i+ W?)
M : Mach number



m © Mass of the missile
o Air density
@ : Dynamic pressure ( = -‘% V2 )
S Aerodynamic reference area
D : Aerodynamic reference length
8, (8, ) ' Yaw (pitch) control fin deflection
8, (87 ) Yaw (pitch) control fin command
A, (A,) : Yaw (pitch) acceleration of the missile
Aj (A;) : Yaw (pitch) acceleration command
F, (F,) Y— (Z— ) component of the total aerodynamic
force vector
M, (M, ) Y- (Z— ) component of the total
aerodynamic moment vector
H, (H,) : Lateral (Normal) force coefficient
H, (H, ) : Pitching (Yawing) moment coefficient
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