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New Parametric Affine Modeling and Control for Skid-to-Turn Missiles

e N RS s N N -3
(DongKyoung Chwa, Jin Young Choi, Jinho Kim, and Chanho Song)

Absiract © This paper presents a new practical antopilot design approach to acceleration control for tail—controllad
STT (Skid—to—Turn) missiles. The approach is novel in thal the proposed paramelric alline missile model adopls
acceleralion as the controlled outpul and considers Lhe couplings between the lorces as well as the moments and
control fin deflections. The aerodynamic coefficients in the proposed medel are expressed in a closed form with
fittable parameters over (he whole operating range. The paramelers are filted [rom aerodynamic coefficient loolk ~
up tables by the [unction approximation technique, whicli is hased on the combination of local parametric models
through curve fitting using the corresponding influence [unctions. In this paper, in order to employ the results of
parametric affline medeling in the autopilot controller design, we derived a paramelric afline missile model and
designed a feedback linearizing controller [or the obtained model. Slability analysis [or the overall closed loop sys—
lem is provided, considering tho uncerlainties arising from approximation errors, The validity of the proposed
maodeling and contrel approach is demonstrated through simulations for an STT missile.

Keywords : STT missiles, paramelric affine missile madel, aercdynamic coelficient in closed form, function ap—
proximation, [eedback linearizing controller
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