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Relative Coupling Control by Virtual Master Axis with Fuzzy Compensation
of Moulti-Axis Synchronous System *

TIAN Hao, SONG Yubao, CAO Qingyuan, LIU Xiaolin
(Low Speed Aerodynamics Institute, China Aerodynamics Research and Development Center,

Mianyang 621000, China)

Abstract: In the multi-axis synchronous system, the main objective of synchronous control is to reduce the
synchronous error and tracking error. Firstly, to solve the problem of traditional relative coupling control in practice,
an improved relative coupling control structure is proposed. The virtual master axis is added in the structure. While
referring to the feedback speed of each axis, the virtual master axis synchronously completes the given compensation of
the speed of each axis. The synchronous control performance is optimized and the speed compensation structure is
simplified. Secondly, combined with the fuzzy compensation, the adaptive correction of control parameters is realized.
Finally, the experiment of the mechanism is carried out. The results show that, compared with traditional relative
coupling control structure, the proposed control method can simplify system structure and improve synchronous
performance, and the tracking error can be reduced obviously in the load disturbance circumstance. The proposed
method provide a reference value in the synchronous system.
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