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Missile gain-scheduled autopilot design using D-K-D iteration

YU Jian-giao, WEN Zhong-hui, XU Cheng-dong
(School of Aerospace Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Missile gain-scheduled autopilot should not only adapt to the variations of time-varying parameters, but also
restrain unmeasured uncertainties. By describing missile autopilot design problem as a robust gain-scheduled problem
of linear parameter-varying(LPV) system with unmeasured uncertainties, we establish a model matching autopilot design
structure, and a missile robust gain-scheduled autopilot is then designed by combining the LPV control approach and the
p-synthesis approach through the D-K-D iteration. The designed autopilot not only adjusts parameters automatically with
respect to the flight Mach number and altitude, but also restrains unmeasured uncertainties such as measurement noise,
measurement errors and modeling errors. Simulation results validate the effectiveness and feasibility of the approach.
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Fig. 2 Model matching design structure for autopilot
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D-K-D iteration)
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Table 1 D-K-D iteration results
B Hoot8h(Q) i
1 20.8501 8.014
2 1.3228 1.3015
3 1.0561 1.0549
4 0.9721 0.9733
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4 i E(Simulations)
4.1 %114 E (Linear simulations)
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Fig. 7 Reference model square wave response
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Fig. 8 Autopilot square wave response

4.2 JELZ M4 E (Nonlinear simulations)
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