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Synchronization Error Compensation Strategies in Dual-drive System for Servo Gain Mismatch
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Abstract: The mismatch of dual-axis servo gain parameters might bring negative impacts on the
issues of synchronization in dual-drive system. To solve this problem, the relationship among tracking
errors from single axis and the synchronization errors from dual-axis was investigated, by analysis of
steady-state-error from single axis. Then the analytic formula of the synchronization errors was de-
rived as reference position of ramp type applied. And then the quantitative relationship among the syn-
chronization errors and parameters (the dual servo gain and feed rate) was built and determined.Fur-
thermore, two novel compensation strategies for compensating synchronization errors were raised by
introducing velocity factor into cross-coupling controller. Experimental and simulation results were
given to verify the validity of the proposed scheme for obtaining synchronization errors. It can also be
proved that both of two strategies can suppress synchronization errors effectively, which is caused by
dual-axis servo gain mismatch. And the dynamic responses of single axis system is not affected after
the proposed control strategies applied. By comparison of the two compensation strategies, smoother
curve of synchronization errors may be obtained using the second compensation strategy.

Key words: dual -drive system; servo gain mismatch; synchronization error; error analysis;
cross-coupling control
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