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Abstract: To meet the requirement of wide flying envelope and satisfy the demand for high adaptive ability
of the variable cycle engine (VCE) control system, a data—driven based adaptive augmented linear quadratic reg-
ulator (DA—ALQR) control algorithm which is based on ALQR control structure is proposed. The adaptive control
criterion function of the multi-variable system is constructed , and the controller parameters are adjusted by gradi-
ent descent method. The data driven dynamic linearization modelling method is used to approximate the gradients
of the outputs to the inputs recursively. The adaptive parameter adjustment of ALQR controller is realized. The
simulation results show that the parameters of the DA—ALQR controller have been effectively adjusted as the en-
gine state changes. Compared with the ALQR control algorithm, the dynamic performance of the closed—loop sys-
tem has been greatly improved. The response of thrust is faster in the single bypass mode and achieves lower over-
shoot in the double bypass mode. The response of rotor speed also shows reduction on overshoot and response
time. Simulation results verify the effectiveness of the proposed DA—ALQR method.
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