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A high-order cross-coupled controller and a software-type velocity observer are porposed 

to improve the motion accuracy of two-axis servomechanisms. The cross-coupled 

controller is based on the contour-error model and its gains are designed by solving a set of 

six nonlinear algebraic equations. The velocity observer utilizes the driving current and 

position output of the system to form a closed-loop for velocity observation. The 

simulation and experimental results show that the high-order cross-coupled controller can 

reduce the contour error in high speed motions. The proposed control algonthms have 

potential usages for precision motion controls of multi-axis servomechanisms in 

manufacturing applications. 

 


