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Abstract: To mitigate time delay and parameter mismatch in digital PMSM drives, this paper proposes

an adaptive deadbeat predictive current controller incorporating forgetting factor recursive least squares
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algorithm. An improved structure effectively compensates for system delays and parameter mismatch.
The research results show that the proposed method exhibits faster dynamic response and higher steady-
state accuracy under various parameter mismatch conditions. Taking the g-axis as an example, the
proposed method achieves an average current dynamic adjustment time of 12.0 ms and a maximum root
mean square error of 15.4 mA for current tracking. Compared with traditional proportional-integral
control, the current dynamic adjustment time is reduced by approximately 12.4 ms, and the maximum
root mean square error of tracking is reduced by 58.6%. Besides, the system operation time of this
method is about 19.93~21.20 ps, the algorithm's computational load stays within the operational scope
of DSP, ensuring real-time feasibility. Therefore, the proposed approach resolves delay and mismatch
issues effectively, significantly enhancing current tracking performance for high-performance PMSM
drive systems.

Keywords: delay compensation; parameter mismatch; adaptive predictive current control; Forgetting-

factor least-squares algorithm
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Table 2 Tracking performance of g-axis

ly under four mismatch conditions

AL SIS IR B | B A AR

Rl | ey (r &) /ms 1R2% /mA

TH| min') [Pk |k ik | i

| 5 PI | 5 PI
0~500 | 7.5 | 5.0 [20.0]|15.3]30.3|16.7
! 500~2000| 13.0 [ 15.0|35.0 [ 10.0|25.2 | 18.9
0~500 |10.0(13.0(23.0|15.0|16.0|31.8
z 500~2000| 15.0 [ 25.0 | 25.0 [ 10.0|26.0 [ 37.2
0~500 |10.0(16.0(23.0|15.2]15.5|31.8
. 500~2000| 15.0 [ 25.0 | 25.0 [ 10.0 | 27.1 [ 37.2
4 0~500 |11.0(12.0(22.5]|154(27.8|15.2
500~2000| 15.0 [ 15.0|22.0 | 11.2|24.4 | 12.1
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Table 3 Tracking performance of d-axis

Iy under four mismatch conditions
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| ) PI | 5 PI
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