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Drag Profile Tracking Law Based on Active Disturbance
Rejection Control Theory for Reentry Vehicles
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Abstract; For reentry vehicles, traditional nominal profile tracking method lacks robustness under various
environmental uncertainties and navigational height error. To improve it, a highly-adaptive tracking law
has been achieved based on Active Disturbance Rejection Control Theory. Firstly, a drag acceleration
control model was presented and translated into a linear system with disturbance, which is consist of time-
varying nonlinear characteristics in the control model and additional influence caused by parameter
deviations and navigation error. And then an extended state observer was introduced to observe the
disturbance. At last, a state feedback control law with disturbance error compensation was designed
according to the tracking error state space derived, to obtain the tracking law. This law has easily-tuning
parameters and excellent tracking performance under large parameter deviations. Real-time attack angle
commands can also be worked out using nominal atmospheric density, aerodynamic parameters and
navigation result with height error. Simulation demonstrates its effectiveness.
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