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Initial Rotor Position Estimation of an IPMSM Based on Least Squares
Approximation with a Polarity Identification

Keon Young Kim', Yeongsu Bak', and Kyo-Beum LeeT

Abstract

An initial rotor position estimation method is proposed in this study for an interior permanent-magnet

synchronous motor without a resolver or an absolute encoder. This method uses least squares approximation to

estimate the initial rotor position. The magnetic polarity is identified by injection of short pulses. The proposed

estimation process 1is robust because it does not require complex signal processing that depends on the

performance of a digital filter. In addition, it can be applied to various servo systems because it does not

require additional hardware. Experimental results validate the effectiveness of the proposed method using a

standard industrial servomotor with interior-permanent magnets.

Key words: Initial rotor position estimation, IPMSM(Interior Permanent-Magnet Synchronous Motor), Least

squares approximation, Short pulses injection
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Fig. 2. Flux linkage versus stator current.
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Fig. 3. Overall control block diagram.

TABLE I
EXPERIMENT PARAMETER OF 11 kW IPMSM
Parameter Value
Rated current 20.7 [Ammel
Number of pole 6
Stator resistance 0.349 [Q]
Stator d-axis inductance 13.17 [mH]
Stator g-axis inductance 156 [mH]
Rotor magnet flux linkage 4815 [mV's]

Az FAL sl 98 %o AR &9 A
F2 A4 Jdgexae TIAANES ool uofditt
ol Sld HA AFEE T FAY FHAA z7)
A9} o] g} W7oz rukFel Wolzl 91x|¢]
A WEHE 247 stk A77F Fde T oA
HE 7hgithd, gexrt 48 of S48 die
a7le Adgesrt 2 0 248E AdFug At F
32 A e N5 e dAsks A ¥EE
Artete ASolE Fe AF7E mEste] Q¥Es A
717} FolAw, AR A= AKX o9 o] T A

FlF
==
"
m
=
N
hins
i q
fd
X

AHEE IPMSMe] shjnE
s Ao A71= 100 [V], 98 Fak= 250 [Hz]2
il I

Aol AEd 7Ha= 10078 ofch

7 49 (a), (b= 42 QA 1X7h 1 A
3 AMRRO] §AE A%, AR 27 94 24 A
2 Ut 35 A% A5 mdle F5) QL

=
= [¢)
Aol o] BRelS ol FH, & AlE o83 Bl



A

’.ﬁ TELEDYNE LECROY

719ke] IPMSM 3134} 27] 914 4

75

i TELEDYNE LECROY
B | il

I 1 A/div

1 4/div
P

b
I

Oue; [7/4 rad/div]

Oy (/4 rad/div]
100 ms/div
(0] (In
(a) Quadrant 1

(Y]

Fig. 4. Experimental results of the estimation process.
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