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Control strategy optimization of dynamic conversion procedure of
tilt-rotor aircraft

YAN Xufei, CHEN Renliang *

National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics s Nanjing University of

Aeronautics and Astronautics s Nanjing 210016 , China

Abstract: The optimal control theory is applied to investigate the optimal dynamic conversion procedure of tilt-rotor aircraft
to minimize the performance index described as the weighted sum of time cg &r\uad, variation of flight attitude and pilot
workload. A flight dynamic model is built to extend the basic longitudinal {gi\d-poﬁ;ﬂight dynamic model with mixed control
equations. The rates of pilot control sticks are set as the control vari’ab\ié‘s{td'avoid jump discontinuities of controls in control
strategy optimization. The dynamic conversion procedure is transformed into a dynamic optimal control problem with an ap-
propriate performance index. The optimal control problem is for?q@sm;d into a nonlinear programming problem and solved by
a sparse sequential quadratic programming. XV-15 tiltar cﬁxgir(‘:;raft is taken as the sample for the demonstration of conver-
sion and reconversion. The results indicate that theVR arig fons of state variables are in good agreement with the data from
d pilot controls are relatively more gentle. The optimal control theory

(X 4

flight simulation, and the variations of pitch ﬂ[!!ttr
can be applied to investigate the optim Iﬁ(@ﬁjef:onversion procedure.
"
r
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