il S RHEA | EMCA T

E-TF CNN gy MPTC 5 DTC B i& i Y] #RaY
R MG\ k7 [B) &5 FE ML ) SR g

e xEkHE, RAE, TR, EEF', KEs
(1. K& KRF AFFR, kB B% 710064;2. FEETAAFERARAS LA Fd  250102)

OE: X RGKRER D B L (PMSM) #8558 35000 i 4 42 1) ( MPTC) 15352 24 0[] 8L, Il 214 B 248
R2% (CNN) DL MPTC 2 RO B i e 4 . D7 LA SRR AL T CNN ) MPTC R385 1ERE 5 448 MPTC Ji
AHE 2 (H i T RS SIS SR A T4, @155 T CNN iy MPTC 3h& T #EsElksh&i k. Hitk, 12 ARIE RS
RN EET CNN {y MPTC 5 BEFAR SR (DTC) 3 B U1 fd F A SR o 0 L4 SRR W, 120 ms 7 (R UE AR,
A5 M B 1 TR B 1T LA 5m ol 3 A8 N RSk 2l

KB KEELB; ERETNES; SRBEMNE; BEEERT

hESES. TM301.2  XEREM: A XEHS: 1673-6540(2022)05-0008- 06

doi: 10. 12177/emca. 2022. 013

Adaptive Switching Control Strategy Between MPTC Based on CNN and
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Abstract: Aiming at the problems of large calculation of model predictive torque control (MPTC) for surface-
mounted permanent magnet synchronous motor (PMSM) , the convolutional neural network (CNN) is used to replace
the MPTC for selecting voltage vector among candidate voltage vectors. Simulation results show that the steady-state
control performances of the MPTC based on CNN are basically equivalent to those of the conventional MPTC. But the
imbalance between the training data at steady and dynamic states deteriorates the control of the MPTC based on CNN
at dynamic state and results in large stator flux ripple. Therefore, the adaptive switching strategy between the MPTC
based on CNN and the direct torque control (DTC) is proposed, with the state of the system as the switching
criterion. Simulation results show that the adaptive switching strategy can achieve high steady-state performance and

suppress stator flux ripple at the dynamic state.

Key words: permanent magnet synchronous motor ( PMSM ) ; model predictive control; convolutional

neural network ( CNN) ; direct torque control (DTC)
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