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CMAC Leaming Controller Implementation With Multiple
Sampling Rate: An Inverted Pendulum Example
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Abstract : The objective of the research is two fold. The first is to design and propose a stable and robust learning control
algorithm. The controller is CMAC Learning Controller which consists of a model-based controller, such as LQR or PID, as a
reference control and a CMAC. The second objective is to implement a reference control and CMAC at two different
sampling rates. Generally, a conventional controller is designed based on a mathematical plant model. However, increasing
complexity of the plant and accuracy requirement on mathematical models nearly prohibits the application of the conventional
controller design approach. To avoid inherent complexity and unavoidable uncertainty in modeling, biology mimetic methods
have been developed. One of such attempts is Cerebellar Model Articulation Computer(CMAC) developed by Albus. CMAC
has two main disadvantages. The first disadvantage of CMAC is increasing memory requirement with increasing number of
input variables and with increasing accuracy demand. The memory needs can be solved with cheap memories due to recent
development of new memory technology. The second disadvantage is a demand for processing powers which could be an
obstacle especially when CMAC should be implemented in real-time. To overcome the disadvantages of CMAC, we propose
CMAC learning controller with multiple ‘sampling rates. With this approach a conventional controller which is a reference to
CMAC at high enough sampling rate but CMAC runs at the processor's unoccupied time. To show efficiency of the proposed
method, an inverted pendulum controller is designed and implemented. We also demonstrate it's possibility as an industrial
control solution and robustness against a modeling uncertainty.
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