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Prescribed performance backstepping control strategy for displacement
error of permanent magnet linear synchronous motor
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Province, Hebei University of Technology, Tianjin 300130, China)

Abstract ; The servo control of the single-axis motor is mainly to control the displacement tracking accura-
cy, and the large error means that the tracking effect is poor. At present, most of the control strategies for
motor displacement error are difficult to achieve quantitative constraint control. A prescribed performance
backstepping control strategy was proposed to set the displacement error within the expected range, so as
to quantitatively control the response time of the output displacement error and the transient performance
such as overshoot, so as to reduce the displacement error of the linear motor. A prescribed performance
function was designed as the control boundary to ensure that the displacement tracking error is within the
error range and converges quickly according to the set time, and the Lyapunov theory was used to design
the backstepping controller to ensure the closed-loop stability of the system and the convergence of the
tracking error. Finally, the linear motor servo experimental platform was used to prove that the control
strategy can effectively reduce the position tracking error of point motion through high-precision point mo-

tion experiments under different working conditions.
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