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Abstract: The model-based permanent magnet synchronous motor (PMSM) sensorless control technique relies on
the motor parameters. However, the parameters’ values of PMSM always change in operation. And due to the magnetic
saturation effects, the difference between the apparent inductance and the incremental inductance always exists, which
makes it hard to obtain the necessary apparent inductance for sensorless control. To overcome this problem, an online
apparent inductance identification method based on minimum adjustment algorithm for PMSM sensorless control is
proposed. First, the incremental inductance table at different working points is obtained offline. Then, the asymmetric
high-frequency signal injection is used to identify the incremental inductance at one working point. The incremental
inductance table is adaptively adjusted by the proposed minimum adjustment algorithm. Finally, the apparent inductance is
calculated using the adjusted inductance table. The proposed method is embedded into PMSM sensorless control technique
to overcome the inductance mismatch problem. The experimental results verify the effectiveness of this method.
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Fig. 1 Sensorless control system of PM SM based on polar
coordinate flux linkage observer

AR AT, A s B WL R Y g
ORAE R (HRIZS R | S
2R, FESChrist T IFAER R, IF B T fks
PS5 B AR BOR 25 5 . il ARG T —
P L R TR R BT vk

2 PMSM L& E=5= 4 THIE
FE R TE L PN

AR 43 PMSM (144 1 H RRAE AR T 125
TEMCHER b, 32 e f B R R 1
2.1 ETAMHEITRENNIGE B RELIHR

e LB 5B, JFTEATR 6, o @ TAFSAL
TEA T P55 AT U R B e R, A
X A3 e R, AR P T LT REAE
AR R AR, PRI, AR SOR B AR I
RIS F R, AT B b kAT B i
VA

TERLHLIZATI , 5 50X AT A AL (3
TR AR LUL, FR g BB, A3
28— I TR BT B VE AR L, ARy
o B2 LAHIHLIERE 0], 26 T AXEFR 7 %
H & AHFS(asymmetric high-frequency square wave
voltage)/n i, EH: U, MU_ 5305 k77 3 i R IE
RSN s 5 7 R T, 201 DR O B HRL s A S AT 56
JA. T8 2 SR, ZIEAE ] 20 . AR



559 3]

FHER, e BT RNE YR RAR KRR L i M LUCAR AR T P F R 345

FRIT I RS 1 IR T, MBCR b 5 45
LEZA T, WEB/NEHREM R, SR 6 a7
A W (LS B8 RV v A L, e 7 L2 4 v P R U
AfEME L s B INIIE L, 7T el B H A R
TR, SH L, SR 2(a) T HL Y IE
S EIAT . Y AHFS {55 ARE, ™ A6 1% L i e
N RAKIIR =S, Qi 2(0)F7R o FEA S RAE AR
G = R L AT S

i, (ky) =i, (k)

i, (k) =i, (ky)
e
(k) —i;(ky)

n—1

i (k) —1,(k) =

iqj (ks) - iqj (kz) == (7)
iqj (kl) - iqj (ko)

n—1
b TR 57 FOREII Rk, Ky o, kA
ASRAESZ

oF T,
U, . >
U.

t#ms

(a) AR XEBR w405 0 v T

iqj (kn ) - lqj (knfl ) ==

uv

I/A

t/ms

(b) 3547 FEL I8 1 )7
B2 AHFS SHRNRE
Fig. 2 Schematic of AHFS and current response
7% FEE L A o A A B I /N T AR g i
KR, R — T RN dg Sl
WARFEAAE, B i (k) =i, (k), FhR “F” FRil
TS . W k5 & BZIG R RS E S
FEUE o VL 2
iq (ko) - iq (k1)
2
i, (k) +i, (k)
2
FIRR @) 3AT k5 &, B2 s . AR
P PMSM [EIAARY 7200 H BH e R 5 i H 347

iqj (kO) = _iqj (kl) =
(®)
in (ko) = in (kl) =

— ISR AR A, U R P 15 R A e A
il

i (k)—i (k)
Lyt =, ©

A AR u, g SRR R
G (8), ()R E N
i, (k) —i,(ky)

gr—jg——:% (10)

RAE=(10), AT EIEFI k5 k, 200 LR
FEEIEA T HURAHN, OGRS, THPR T Ugl
fit R B ER 2 o BRI BT HURBER BRI B R
k=l

S gt~ £ k) =i, )] (1)

K, 4 BTG N REL, JeE s, T 2.2
TR P R R T A BRI R O B e
TR — I, TR F R A L S5 T 3 Y
FEfGo SRADIFIA T k5 & BFZIR R, X2
R koG ok B ZIE IR TR R, AR
TR R IR, HAE MR e, 7R R
VIR L 67 b 7= A 6 L 0 ) 24 7 1R T 42
AR RE . IR AT AEZAG T Y AT AR S AL 3
SR AL, ANRTRR 5 4 W (55 A0 3 B
FL e 1o EL A A AR (R L, [R) A 17 i i g
WA SR MR 75 5 AR AR B A R B o
2.2 e RITELIHR

FELEHEAS 2 TAE SR 13 B, T x)
G R HUBRERIEAT A 3E R AL, R PR S
JRFHE— DT IR LR

AR S T E AL S £ MR SR AT B 1
HHEILER 1 BIRGEER PR O S TR TR
BLow AR R U, FOR K L (i, i), o0
i, SR TAE R w b d . g AL, Fkdx —
BV GE TN U H B P B A T B A T AR R 9
B, A RIMERR TR A LR

FEBATIE R ] S R, R b HL R R ]
IS DR TS PR, L rP St th i A A v F
JERBAET , JF HLFUERER Hh AT AR AR 34 i F JRR



346 i, T & Eid o5 24 4
SSRGS RGBT b ak, e 8,

XoF HL R B I T B
F1 YRGS EE
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Fig. 3 Block diagram of sensorless control for
PM SM embedded with on-line identification
of apparent inductance
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