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Abstract: To deal with various disturbances presented in the heading subsystem of an unmanned helicopter, we develop
an active-disturbance-rejection control (ADRC) law to achieve high performance control. A single-input-single-output
(SISO) model is firstly built through carefully analyzing the heading system of the studied helicopter. This model is then
transformed into a 2nd-order system to facilitate the subsequent design work. Based on this model, an ADRC strategy is
designed for the heading system including a tracking differentiator, an extended state observer (ESO) and a tracking control
law. The proposed control strategy is thoroughly tested by simulation and experiments with results compared with those
obtained from a normal cascade controller. The comparisons demonstrate that the ADRC strategy is more advantageous in
disturbance rejection, with higher control accuracy and so on. Therefore, for an unmanned helicopter, the proposed ADRC
control law is far superior to the current cascade control method.
Key words: unmanned helicopter; heading control; active-disturbance-rejection control (ADRC); cascade control
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4 i B Y5 LK 45 B (Simulation and experi-
mental results)
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