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Abstract: Aiming at the problem of synchronous control performance of multi-motor cross-coupling for
electromechanical system, a cross-coupling control method of multi-motor based on iterative optimization was
proposed. This method can effectively improve the dynamic response characteristics of multi-motor cross-coupled
system by optimizing the structure and parameters of the feedforward controller. Firstly, the mathematical model of
a two-degree-of-freedom electromechanical control system was established, and the transfer function of the system
was determined by classical control theory. Secondly, according to the characteristics of the objective function and
the structure of the feedforward controller, the parameter optimization method of the feedforward controller was
determined. The conjugate gradient method was used to obtain the optimal parameter vector of the feedforward
controller. Thirdly, the convergence speed and accuracy of parameter vector update rate were analyzed to ensure
that the iterative optimization method can converge effectively. Finally, the convergence process of the objective
function was verified by simulation. The experimental results show that the dynamic tracking accuracy of the
controller based on iterative optimization is improved by 35.7% in the process of tracking uniform speed position
command, and 71% in the process of tracking sinusoidal position command. In conclusion, the cross-coupling
control method of multi-motor based on iterative optimization can effectively improve the dynamic performance of
multi-motor cross-coupling control system.
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Fig.1  Control block diagram of typical electromechanical system
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Fig.2  Structural schematic diagram of cross-

coupled feedforward controller
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Fig.3 Convergence analysis of iterative optimization method
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