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Comparison of Pole Placement Strategies for Pseudo Angle of
Attack Three Loop Autopilot

Kong Zhe, Yang Ruomei, Zhao Honggang
(Xi'an Aerospace Propulsion Institute, Xi'an 710025, China)

Abstract: In order to solve the problem that the selection of poles depends too much on engineering experience in the
design of autopilot, three pole-placement strategies are proposed. Based on the pole assignment method considering the
open-loop cut-off frequency constraint, the analytical expressions of the autopilot parameters under three different pole
assignment strategies are derived, and the advantages and disadvantages of each strategy are analyzed. The autopilot
response characteristics under three strategies are compared and analyzed through two design examples with different
characteristics. The results show that all the three methods can ensure enough stability margin, and the ITAE rule has the
fastest response speed, but it has overshoot and single oscillation. The rule with the real pole as the dominant pole can
achieve no overshoot in the step response. The phase angle margin is the largest under the concircular rule.

Keywords: pseudo-angle-of-attack feedback; three-loop autopilot; pole assignment
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