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Active disturbance rejection controller scheme

for the linear inverted pendulum
WU Li-giang, HAN Jing-qging
(Institute of Systems Science, Academy of Mathematics & Systems Sciences, Chinese Academy of Science, Beijing 100080, China)
Abstract: The controller design of the linear inverted pendulum is studied, by using the scheme of active disturbance rejec-
tion controller (ADRC). For such a single-input-two-output unstable systemn with strong nonlinearity and strong coupling, the
control scheme was accomplished by adding a tracking differentiator and the feedback control law comprised of the errors of the
two controlled variables, instead of the only one in the usual ADRC scheme. This method expanded the range that the ADRC
scheme can deal with. The simulation results showed that the departed angle of the pendulum and the displacement of the cart

were well controlled .
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Fig. 2 Response of the pendulum angle, cart position
and the control viable when L = 0.25,5 = 0.1
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Fig. 4 Response of the pendulum angle, cart position
and the control viable whenL =0.5,5=0.1
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