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Evaluation of Flight Control System and

Estimation of Stability and Control Derivatives

National Aerospace Laboratory Shinji Ishimoto, Shuichi Sasa

The HYFLEX (Hypersonic Flight Experiment) vehicle successfully performed a giiding
reentry flight. The success of the flight depended entirely on an on-board flight control system,
because the experimental aircraft was an unmanned, control configured vehicle. This .paper
summarizes the control laws and shows the results of the actual flight in comparison with a
simulated flight. The flight data show that the control laws provided enough stability and control
performance. The stability and control derivative estimates are also presented to assess the validity
of the design model. The derivatives were obtained using -a maximum likelihood estimation

program. The flight results agreed with predictions fairly weil except a few derivatives.
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Table | Longitudinal Derivatives at Mach 2.9

_ . Uncertainty
Parameter  Prediction Estimate
Level
Cey —-1.5717 —1.4761 +0.2162
Cong —0.0137 0.0079 +0.0012
Cmq 0.0000 -11.4754 +1.5227
C:ge —0.1152 -0.3018 +0.3927
Cn 5. —0.0687 -0.0760 +0.0028
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Fig. 3 Lateral-Directional Control Laws
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