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Structure and algorithm of hybrid control in

cerebella model articulation controller for electric loading system
YANG Bo, WANG Zhe
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Abstract: The disturbance of surplus torque and the nonlinearity deteriorate the precision of torque tracking in the
electric loading system. This undesired effect can not be removed satisfactorily by the conventional control. To deal with
this problem, after analyzing the effect of surplus torque on the electric loading system, we propose a hybrid control based
on the novel cerebella model articulation controller(CMAC) and investigate its structure and algorithm. This control adopts
the desired output and the actual output of the electric loading system as the incentive signals of CMAC, and treats the
error between the desired output and the actual output as the training signal for the CMAC structure. A non-uniform
quantization scheme is then proposed according to the characteristics of the incentive signals. In the conventional CMAC,
errors are equally distributed into memory cells; while the novel CMAC allocates errors according to the Gaussian weighting
coefficients. Simulation results show that the proposed hybrid controller effectively suppresses the disturbance of surplus
torque and the nonlinearity such as friction, improves the control precision of the electric loading system and enhances the
control stability of the system.
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Fig. 1 Block diagram of electric loading system(top view)
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Fig. 2 Distribution of the nonuniform quantization points
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Fig. 3 Activated district of 2-D novel CMAC
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