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Fig.1 Mean square error function varying with radians
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Fig.2 Flexible missile closed-loop block diagram
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Fig.3 Schematic diagram of three-loop autopilot with

pseudo attack angle feedback
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Fig.4 Schematic diagram of adaptive notch filter
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Fig.5 The tracking performance with offline notch filter
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Fig. 6 The tracking performance with adaptive notch filter
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Adaptive Notch Filter Design Approach for Aeroservoelastic System
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Abstract: With the increase of the slenderness ratio, the elastic characteristics of the air-to-air missiles have become
more and more prominent, and the resulting aeroservoelastic problems have also attracted lots of attention from
researchers. Studies have shown that the notch filter in the feedback loop can effectively tackle the elastic vibration
problems of mechanical systems. However, the notch filter with fixed notch frequency cannot eliminate effects of
elastic vibration in missile closed-loop system because of the varying vibration frequency during the missile's flight.
This paper proposes an adaptive notch filter design approach for asroservoelastic system. This method estimates the
elastic vibration frequency of missiles utilizing the measured signal and updates the notch frequency by this real-time
estimated frequency. The simulation results show that the proposed method can effectively filter out the elastic
vibration signal which varies with time and avoid the occurrence of aeroservoelastic problem. Moreover, the closed-
loop system with the adaptive notch filter is stable and the longitudinal acceleration command is quickly and
accurately tracked.
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