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Periodic acoustic noise cancellation with intelligent and active method
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Abstract

In this paper a new method based on temporal difference reinforcement learning algorithm is proposed to
active noise control of periodic acoustic signal. This method does not need dynamic information and
therefore it is fully robust with respect to the dynamic changes. Very low computational burden and low
needed memory are some advantages of this method. In the first step, through well definition of the state
variables, actions, and reward signal, a reinforcement learning problem is formed and then it is solved by Q-
learning technique. In the next step, the problem is simplified with the aid of frequency domain modeling
information and it is solved by temporal difference methods. Finally, a multi-level approach is presented
which can increase the precision without increasing of the memory size. It is shown by simulation that this
method works well and the improvement of the multi-level temporal difference method with respect to the
Q-learning method is addressed.

Keywords: Atrtificial intelligence; Reinforcement learning; Active noise control; Narrow band signal;
Temporal difference method.
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