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Model-free compound controller design of flight simulator

GUO Zhi-fu, DONG Yan-liang, ZHAO Ke-ding
(School of Mechatronics Engineering, Harbin Institute of Technology, Harbin Heilongjiang 150001, China)

Abstract: A model-free compound controller design method is proposed to meet the requirement of a flight simulator in
a wide range of frequencies. In addition to the quantitative feedback theory, we employ the feedforward control to make a
tradeoff between the strict requirements of the amplitude-frequency characteristic and the phase-frequency characteristic of
the flight simulator. In the controller design, the system uncertainties are determined from the power spectrum estimation.
The requirement of the amplitude-frequency characteristic of the flight simulator is converted into the tracking specification
bounds of the quantitative feedback theory; the requirement of the phase-frequency characteristic is fulfilled by the com-
pensation of the feedforward controller. Simulation results indicate that the proposed method realizes the desired control
over a wide of frequencies. Also, this method is model-free and transparent in the design.
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2 QFTSE 5 B B Th & 1% 3% iR (Identification
of QFT experiment plant templates using
power spectrum estimation)

2.1 Yy Z LA F JR B (Principles of power spec-

trum estimation)
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Fig. 1 System identification schematic
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Fig. 4 Uncompensated nominal plant and

specification diagram
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Fig. 7 Nominal plant closed loop frequency response diagram
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