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An Evaluation Method for PIO Trend in the Process of Ultra-Low-Altitude Airdrop

WEI Wei', SUN Xiuxia', LYU Maolong', WANG Dong’
(1. Equipment Management and Uamanned Aerial Vehicle Engineering College, Air Force Engineering
University, Xi’an 710051, China;2. Aeronautics Engineering College, Air Force Engineering University,
Xi’an 710038, China)

Abstract: In view of the PIO (Pilot-Induced-Oscillation) problem prone to occurrence in ultra-low-altitude
airdrop, a closed-loop system with actuator-rate limitation is established, and the formula of PIO of the
closed-loop system is deduced. Based on the synchronization and Neal-Smith model and the different actua-
tor saturation values, the descriptive function method and the GAP criterion are used to predict the PIO
trend. The results show that the PIO prediction results are different for different pilot models. Compared
with the Neal-Smith pilot model, the synchronous control model is more effective, and predicted by the
simultaneous control model. When the absolute gain of the driver is greater than 11. 5, the closed-loop sys-
tem is unstable and prone to PIO problems. If the PIO is induced by the pilot, the occurrence of PIO can
be effectively avoided by reducing the manipulated gain for the pilot. Within the reasonable and permissible
range, The limit value avoids the occurrence of PIO to a certain extent.
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