
Yang CAO1, Xin LIU, Zhaojun CHENG, Shan LI, Chao HUANG and Zuocheng YANG  

  1Shanghai Marine Equipment Research Institute(SMERI), China 

Corresponding author’s email: cy3550@163.com 

Parameter Identification Method of PMSM Based  

on SVPWM Inverter 

The 3rd International Conference on Mechatronics and Automation Technology 

(ICMAT 2024) 
Paper ID: MT598 

αβ

dq

SVPWM

Vdc

PMSM

Least Square 

Method

Ud*

Uq*

Uα*

Uβ*

id

iq

ia

ib

ic

R L

abc

dq

Excitation

Signal

compensation

Uα

Iα

U

V W

U

V

W

Sa
+

Sb
+

Sc
+

T1 T2 T3 T4 T5

D

2
T

D

2
T

Principle of Parameter Identification 

Simulation Analysis  

System Experimental Verification 

Conclusion 

(1) Stator resistance Rs 

At the initial stage, DC excitation voltage Uα is injected into the PMSM, and the current signal Iα 

on the PMSM is collected. 

(2) D-axis inductance Ld and Q-axis inductance Lq 

, 
least Square Method Ld 

Lq 

(1) resistance identification 

(2) PMSM identification 

The identification error of R is 0.165% and the 

identification error of L is 0.833%. 

The identification errors of Rd , Ld , Rq , Lq are 

respectively 1.64%; 0.22%; 5.88%; 0.13%. 

(1) resistance identification 

The identification value is as follows: R=2.588Ω; 

Ld=0.768mH; Lq=0.751mH, identification error 

≈3.52%~9.71%. 

(2) PMSM identification 

The identification value was obtained as follows: 

R=0.097Ω; Ld=2.104mH; Lq=2.125mH, 

identification error ≈1.19%~11.8%. 

In the analysis of the influence of dead zone and power device voltage drop on the identification of motor parameters, a 

compensation method is proposed, and based on SVPWM inverter, the identification of motor resistance and inductance is realized 

by the principle of least square. The correctness of the identification algorithm is verified by simulation and system experiment 

respectively, and the verification results show that the identification error of the method meets the accuracy requirements of 

engineering applications. 


