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Actuator Rate Limiting Boundary Based on Pilot-vehicle

System Stability Requirements

Liu Yan, Gao Zhenghong, Zhang Xingyu

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Actuator rate limiting is the primary course of aircraft pilot coupling( APC) for fly-by-wire(FBW) air-
craft. The actuator rate limiting is modeled by describing function. The relationships between actuator rate lim-
iting, APC onset frequency and PVS closed-loop stability are analyzed. On the basis of this, an actuator rate
limiting boundary determining method is proposed. A relaxed static stability(RSS) aircraft is taken as an exam-
ple, based on the optimized McRuer pilot model, the longitudinal actuator rate limiting boundary that can ensure
the closed-loop stability is determined. The open loop onset point (OLOP) criterion evaluating results shows
that the method can avoid APC with minimum cost and the determined actuator rate limiting boundary coincides
with the actuator rate corresponds to OLOP criterion boundary, indicating that the proposed rate limiting
boundary determining method is reasonable.
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Fig. 1 Schematic of actuator circuit
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Fig. 2 Simplified actuator model
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Fig. 4 Bode plot of actuator rate limiting
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Fig. 7 Nyquist chart of an unstable system
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Fig. 11 Schematic of the example aircraft CAS
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