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Abstract: A modified model-free adaptive control (MFAC) approach is proposed to address output fluctuation and
overshoot problems existing in the prototype MFAC. Targeting a class of discrete-time nonlinear single-input single-output
systems, historical input/output information is applied to construct explicit data model which is equivalent to the plant
model in a real-time online manner. Control scheme is designed based on the data model such that model-free characteristic
in control process is realized. A novel optimization index function is proposed by using the data model. An input
compensation term is introduced on the basis of minimizing the tracking error in the prototype MFAC for restraining
output response speed and softening control input. The input amplitude is reduced by the input compensation term for
restraining output fluctuation and overshoot when the output change rate is too large. Adaptive matching between the
output response and the control input is also realized. Numerical simulation results show that, compared with the prototype
MFAC, the modified MFAC can significantly suppress the system output oscillation and overshoot under the same
response time conditions. The output fluctuation of the closed-loop system is significantly reduced. The positive overshoot
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is reduced by about 10%, and the negative overshoot is effectively suppressed. The dynamic response of the closed-loop

system is smoother and the operation is more stable.
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