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Multi-PMSM synchronous control based on adaptive integral sliding
mode and disturbance observation
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Abstract: To overcome the problems of multi motor differential out-of-step oscillation and poor synchronization stability,
a multi-PMSM synchronous control method based on a new adaptive integral sliding mode and disturbance observation is
proposed. First, an improved bias-coupled synchronous control structure is constructed. Then, a PMSM controller based
on a new adaptive integral sliding mode control (NAISMC) is designed. The sliding mode disturbance observer (SMDO)
is used to observe the motor load disturbance, and is combined with an improved deviation coupling synchronous control
structure. An improved multi-PMSM deviation coupling synchronous control method based on NAISMC and SMDO is
proposed. Finally, experimental analysis is done. The results show that the synchronous control method proposed in this
paper can effectively ensure that the four motors have good synchronization performance, improves their anti-disturbance
ability, and ensures the stability of multi-motor synchronization.
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Fig. 1 Structure diagram of improved deviation coupling control
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