Highlights

· We, for the first time, constructed linear input-output aerodynamic models for the unstable flow with oscillating shock wave and moving boundary using system identification method. 

· We, for the first time, designed two model-based suboptimal control laws with output feedback to stabilize transonic buffet flows, which can completely suppress the unsteadiness of buffet flow.
· Frequency and phase corresponding to the anti-resonance are vital to the optimal control of unstable flows. 
· The nature of transonic buffet is the global instability of the flow, which indicates that Lee’s self-sustained feedback model is a phenomenon rather than the mechanism of transonic buffet.
