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Abstract: This paper investigates the model-free adaptive predictive control (MFAPC) problem for a class of permanent
magnet synchronous motor (PMSM) systems with strong coupling, load uncertainty and external disturbance, and a novel
MFAPC scheme is proposed to achieve the speed tracking objective of PMSM systems with external disturbance. The
main advantage of the proposed control scheme is that only the input/output data of the controlled system are used and has
strong robustness to external disturbance. In addition, the convergence of tracking error and the stability of bounded input
and bounded output are discussed. Finally, the simulation results illustrate the effectiveness and advantage of the proposed
MFAPC scheme by compared with the traditional PI control scheme and the prototype model-free adaptive control (MFAC)
scheme.
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Fig. 2 The diagram of MFAPC-PMSM control system structure
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Fig. 3 MFAPC control block diagram in the presence of output measurement noise
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Table 2 Motor model parameters

ZH Kl
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& 3 3PdEa g Re SRR

Table 3 Parameter table of three control schemes
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Fig. 4 Motor speed output of three control schemes
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Table 4 Quantitative index of three control schemes

PI MFAC

MFAPC

IAE 126.086 rad/min 64.899 rad/min 63.707 rad/min
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Table 5 Quantitative index of three control schemes
under load torque variation

PI MFAC MFAPC

IAE 114.805 rad/min 58.962 rad/min 57.641 rad/min
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Table 6 Quantitative index of three control schemes
under measurement noise

PI MFAC MFAPC

TIAE 126.102 rad/min 64.695 rad/min 63.812 rad/min
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