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Output-rate-weighted regulator
for suppressing active flutter on flapping wing
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Abstract: The suppression of active flutter on a flapping wing is a major topic in the design of modern flexible airplanes;
but the traditional linear quadratic optimal regulator(LQRY) based on the minimization of the weighted output doesn’t work
well for this purpose. A new optimal regulator based on the minimization of the output rate weighted minimizing(ORW) is
developed. Being different from the LQRY, this regulator makes use of more system information. It minimizes the time-rate
of the output, which is not available for a direct measurement, thereby suppressing the flutter more quickly. Simulation is
performed on a Benchmark Active Control Technology(BACT) system by using the ORW regulator and the LQRY regulator

respectively. The results show that the ORW regulator provides a better performance.
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Fig. 2 The wind tunnel model of BACT wing
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Table 1  Structural parameters of PAPA system
m = 88.7 kg [ =-0.07112 m
Sa = 0.2253 kg - m S = 3.55 m?
Sz =0.0128 kg - m b=0.2032m

Ky, = 39208 kg /s>
Ko = 4068.4 kg /s>
£=0.56

o = 3.7955 kg - m?
I =0.0021 kg - m?
wo = 165.3 Hz
ko = 1.02
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4.3 PP ¥ (Close-loop response)
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