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Real-time Contour Error Estimation and Model-free Control for
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Abstract: Aiming at the problem that contour error of two-dimensional linear motor is susceptible to tracking
error and complex system is difficult to control, an improved cross-coupled control(CCC) strategy combining real-
time contour error estimation (CEE) and model-free adaptive control (MFAC) was proposed. Real-time CEE is
based on the current actual position information and coordinate transformation idea. It can accurately determine the
contour error point of regular contour, get the true value of contour error, and avoid the influence of tracking error.
Moreover, for single-axis error control, an MFAC algorithm was designed according to the input and output data of
the system, which avoids the dependence on accurate mathematical model. The simulation and experimental results
show that the proposed method improves the contour accuracy of the system, reduces the control difficulty, and
verifies the correctness and effectiveness of the proposed method.
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Tab.l Two-dimensional linear motor parameters

M B A, C, D
Xl 0.18 26.34 0.024 2.25 0.012
Y 0.24 35.07 0.037 0.27 0.005
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Fig.1 Contour error of arbitrary plane curve
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and control for two-dimensional linear motor
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Fig. 3 Real-time contour error estimation
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Tab. 2 Contour error results

P ik €y /MM € pg/MM)
c1 48.20 8.73
c2 44.10 7.40
C3 24.20 3.22
c4 91.70 28.55
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