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Reinforcement learning method for environment with actuators that can be modeled
with first-order lag elements or dead time elements
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In this study, the compensator was designed by the following three methods.

The first method is to design the compensator to reduce the difference in the successive state
caused by the presence or absence of the first-order lag element and the dead time. The second
method is to design the compensator to reduce the difference in the output of the first-order lag
element caused by the presence or absence of the first-order lag element. The third method is to
design the extended state for the first-order lag element by a low-dimensional representation using
the characteristics of the first-order lag. Numerical simulations using a two-link manipulator or an

inverted pendulum were performed to confirm its effectiveness. Lastly, we studied reinforcement
learning method which switches control strategy adaptively for environment conditions.
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