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Abstract: The control loading system of a flight simulator is an interface between the human operator and the flight
simulator. A novel design idea is proposed for such a man-in-loop real time control system. It is pointed out that the
design must be based on the combination of passivity with the concept of impedance, and the frequency response of
the impedance of the system is used as a quantified design tool in the design. Based on the frequency analysis, an
additional damping term is included in the controller design so that the resulting impedance transmitted to the
operator's hand is matched closely to the flight environment impedance. It is also pointed out that the damping ratio of
the force servo of the control loading system must be in the range of 0.5-0.8 to meet the passivity requirement of the
virtual environment. The passivity of the control loading system can ensure the stability of the whole system. The
proposed design methodology can also be used to design various virtual environments.
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