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A Novel Parameter Estimation Algorithm for
Interior Permanent-Magnet Synchronous Motors

Dong-Chan Liml, and Dong-Myung Leel

Abstract - It is important to know exact values of Interior Permanent Magnet Synchronous Motors(IPMSM)’
parameters such as stator resistance and inductance in order to have their high performance. This paper
proposes a novel motor parameter(stator resistance, d&q axis inductance) estimation algorithm for IPMSM. The
proposed estimation method utilizes back-EMF equations and model reference adaptive system(MRAS). The
algorithm using back-EMF estimates d and q axis inductances in the constant torque region, and the stator

resistance is estimated by using MRAS with the estimated inductance regardless of speed regions. The validity

of the proposed algorithm is verified by simulations and experiments.

Keywords: parameter estimation, IPMSM, model reference adaptive system(MRAS)
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Fig. 1 The proposed IPMSM speed control scheme with parameter estimators
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Fig. 2 Inductance estimator using back-EMF
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Table 1 Specification of the IPMSM used for
simulation studies

Specification of the PM synchronous metor
Rated output 390 [W]
Rated torque 1.49 [Nm]
Rated current 1.3 [A]

Stator resistance 24 [Q]
D axis inductance 0.075 [H]

Q axis inductance 0.114 [H]

PM flux linkage 0.193 [V-s]

Number of poles 4 [poles]
Inertia 0.000015 [kg-m’]
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Fig. 7 Experimental setup for IPMSM drive system

Table 2 Experiment parameter of IPMSM

Specification of a PM synchronous motor

Rated output 390 [W]
Rated torque 1.49 [Nm]
Rated current 1.3 [A]
Stator resistance 24 [Q]
D axis inductance 0.075 [H]
Q axis inductance 0.114 [H]
PM flux linkage 0.193 [V-s]
Number of poles 4 [pole]
Inertia 0.000015 [kg-m’]
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