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Abstract

This paper primarily studies the direct predictive current control (DPCC) for surface-mounted
permanent magnet synchronous motors (SPMSM) and proposes a control strategy that considers
sampling delay to overcome the delay issues in digital control. Parameter mismatch is one of the
main obstacles affecting the widespread application of this control method. To address this issue,
this paper presents an online parameter identification-based DPCC scheme. The scheme utilizes

ES| M XAEE, KSR TS EOHRNTCE MBI R D]. @B 55, 2025, 14(1): 279-291.
DOI: 10.12677/m0s.2025.141027


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2025.141027
https://doi.org/10.12677/mos.2025.141027
https://www.hanspub.org/

PULDE-TI T 3

a model reference adaptive method to identify resistance and inductance, and combines the q-
axis current error to identify the magnetic flux parameters, enabling dynamic updates of motor
parameters and enhancing the robustness of the DPCC system against variations in motor para-
meters. To validate the effectiveness of the proposed scheme, simulations were conducted on the
MATLAB/SIMULINK platform and compared with traditional DPCC. The results demonstrate that
the proposed scheme can accurately identify the stator resistance, inductance, and magnetic flux
parameters, effectively mitigating the impact of parameter mismatch on the performance of the
DPCC system.
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Figure 1. PWM update and current sampling timing diagram

& 1. PWM SR R AR ]

3. DPCC & #BUR DR
MAIR(B) T LB, DPCC 2 FKHiT PMSM RS K0kS B 1 HL b S W, BT 5 T

DOI: 10.12677/mo0s.2025.141027 282 e RSE TR


https://doi.org/10.12677/mos.2025.141027

PULDE-TI T 3

BHL HE AL B 2 B HE B PR 2 O AR AOR . AR LIZAT I, i TR R (Ui ) 22tk BT
SHMAEANWT S o, 7 RSP BTG R, LSRRI N, R K R S S A,
e THUBR . Bedh, RS T, mRBE RIS B S KPS EAF 2, Lhrii
Rl S BOEE, BEmRm R SPERE, HEIBUIE. B, LA HSEA LR S K iR E
w1 20 (4) P A 5 K + 1IN 2110 d-q Al S b fLI 5 RE N «
id(k+1)={l—

e jid ()T, ()i (K) + -, (K)

0

©)

Ji 69T 001 002 1 0+ 0

0

. R, T,
|q (k +1) = (l—L—

s Ro S8 T HUBHLSERRA: Lo & 5E T HUBSE BRI Pho 5 T HLBE SEBRAA .
DL RTE L K+ LI 206 d-g BT 6 (k +1) ] (k +1) 25 SEFR d- B, (k+2) i (k+1) »
] d-q MR E e, (k+1)« e, (k+1), JLIHHARLT:
T,RAL-TARL, . .  TAL
LLan) T ran N
T.RAL-TARL, . (K)- TAL ( )+Tswel//foAL—TsweAl//fLo( )
L(L+AL) V7 L(L+AL) L, (L, +AL)
Hoif, AR=R —R « AL=L, —L Fl Ay, =y, —p,, 2 BNE T HBLRE . IR DL a5 2
3 (10) FT RISEBR LS BT A A h 6 45 DPCC SLikiffgm, fEmpIRRSIZ AT, MishRE T oY
U g LR, R T HUBONTE TR ZE R d-q Bl AL

4, ELESHPHASZEIT
WK 2 fias, EGRENSEHEN KRG HSHHEM ., [ FEMNSH EIEN R R . SHER
FLBREI KL D LA, B THAR RGBS AN ] VAR 2T s BRdg N\ R e] R 2 507

HUp B i o 3 EUR S R B R R (i R R, S8 E N RS R AL T I S
B Ml R EEE TEN, R b AR RIS ES THE L T AL H LS HUE

(k+1)=ig (k+1)—iy (k+1) =

(k+1) =i k+1)—iq(k+1):

u

Y

PMSMZ 555 Y

.
PMSMAT 45 Y

A
N
=
iy
o
=
A

Figure 2. Structural block diagram of traditional MRAS system
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Figure 4. Block diagram of DPCC system structure based on online parameter identification
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Figure 11. Diagram of g-axis current in improved DPCC
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