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Fig.2 PMSM rotor speed simulation data ( CDKF)

FEPETFHBGIMAT Gauss H M= | 3R
131 4 FE 5 B ff 60 B8 07 B0 L B B0 iR 25 4K
i 45 7T 40 CDKF F1 ACDKF Al 1 28 %5 G % P
HEH AL TF s PMSM L HLA% R 5% 1 f (i % , CDKF
FRAER GG 0.5 s W E) N % 0 B AL RO H
7E B 5 B R AR A As A7 Ak 7 26 9 0..025 3. [ Hif
0 2% 7 B W A e U Ak T h e i wUA T HE
i S0 J5 1 AL o S B AL, D DR AR A 2
H5E Sl 15 >R B IS R) PN B 2 B0k O, 7R R B B
BT X AR 2. PMSM LML 2k 12 N - m i 1H 55
Pt T BE A 5 S0 0 R PR 5 ke B it B
AR R E IR R A R K, g2 L8
1o 3 TS A T A R RSB A O R AR 1 i

S TC G 22 R, AT 88 UE 1 2 A Al Bk S
ToAE 8% PMSM #5 il 2 R 28 28U A 20Uk
— U

—— i
"""" itz

JE/(rad < s7')

i 2 3
I 6] /s
B3 mBiEFEEHELHE(ACDKF)
Fig.3 PMSM motor rotor speed
simulation data (ACDKF)

EJE A 4 AL S e HLES 1 LA A T i
2] LUA Hh, ACDKF 55 3% B A Bk il i 8504 2
UAERI BR 0. 4 s A T 5 5 B (E 2 18] 47 75 i
22 (A B J5 AR PR RE AR E 75 O b b 1T, BB ACD-
KF 5395 % £ Ge M B4 B00m i 8 IE AR, 1 CD-
KF 5303k 59 Al 31 0% 22 0 80 1 — A B/ 8 FEN

Ferfafifs/rad - s7)

— TR
i /s

B4 BHETRMEHESE(CDKF §i%)
Fig.4 PMSM motor rotor angular displacement
simulation data ( CDKF)

BEXSTCA% B PMSM XA B 22 48 PRl B2 i 45
il 25K, 2T CDKF 50k Bt R S P H o N R
R A ACDKE {31595, XF PMSM A £k 1
ARZS 2 AR DL K 2 LI 7 &, #l ] CDKF il
ACDKF e fJi i 7153 125 Ji JF PMSM R 25 2 $UiR
AT He 0 BCAT 5. D 045 2R 3 W T i Al T 300k
HRAE N AR 1T PMSM % 3 Rl # (07 B Al 1, Al % 22
BN MHCZ T ACDKE 5535 W8I0 1 350 bR, K {H
TR E VB, BEE AR A PMSM # e 3 Hl £y
MGG



54 TR, % PMSM B A & B CDKF 4317 % 73

Tr s [ KB SEBIR[T]. B R Ry 5 EH,
—~ 6F —-—f&nﬂ 2012, 40(19); 116 - 120.
[ R A A Hl (5] T, BOLE, T %, {58 MRP - CD-
! KFR3L[T]. e B4 K E M. A KRB ¥R,
P N 2011, 41(1) . 127 - 132.
g Al (6] SH Ak, XITE, SEM. 32K mtim AL d bl
H}: A BRI SHELT]. BRAE3 A3k, 2008, 30
w‘\j (6): 30 -33.
o (7] #MBFE, XM 3EF EKF ) PMSM G £ % 25 45
i I 2 3 4 3 Fug W S B BT ] ke pL, 2011, 39(5) : 39
R[] /s - 46.
B S ByEFRMBHEHE(ACDKF Hi%) (8] F& ZEE, LA 2 (75300 &R R 5
Fig.5 PMSM Motor rotor angular displacement WURMEZE M B EMFE(J]. B HEGEP S
simulation data ( ACDKF) 2011, 39(11) ; 33 - 37.
[9] SALAHSHOOR K, MOSALLAEI M, BAYAT M. Cen-
%%irﬁk : tralized and decentralized process and sensor fault mo-

nitoring using data fusion based on adaptive extended

(1] 2280, kit L SIE AR [ M]. WRIRE: IR
T Tl K2 RHE, 2000.

(2] &3cH, WEC, BRI, 5. KRR 2 L6 R
Fochitish B M EEH [J]. d E o pL TR AR,
2011, 31(3): 75 - 81.

(3] SkTME, PR, 2= B080, 55, J5F /D I A8 e A ot ff
RARWELHISERIRIT]. B RGERPS
¥, 2012, 40(9) : 87 —92.

(4] WEAYL, s oG, B, 4. A il o B R B 3 J5 1

Kalman filter algorithm [ J]. Measurement, 2008, 41
(10) :1059 - 1076.

[10] #ITE kK. Ak T 3 IF 6 12 B J7 22 A4 i+ A7

25y EAGTHY BIERIUEPE[T]. R KF= %4 A5 8

Bl2£ R ,2003,28(6) ;714 - 718.

[11] FutdE, WHE. £ T EKF 095 0 s oL 3 il i
WEGHEAGTELT]. LR ER M, 2011, 32(2) : 329
—-335.

Adaptive CDKF Algorithm Research and Application on PMSM’ s

Sensorless Vector Control

DING Guo-qiang', XU Jie’, XIONG Ming', QIAO Xiang-wei’

(1. College of Electrical & Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China; 2. Soft-
ware Engineering College, Zhengzhou University of Light Industry, Zhengzhou 450002, China; 3. Xi’ an Aerospace Precision E-

lectromechanical Institute, Xi’an 710100, China)

Abstract: To satisfy the sensorless vector control performance for permanent magnet synchronous motor
(PMSM), a sensorless control method based on optimal adaptive CDKF algorithm applied on nonlinear
PMSM’ s parameters estimation is presented, which is based on Bayesian optimal estimation frame and second-
order Stirling polynomial interpolation approximation method to determine Sigma points and its weight coeffi-
cient, and meanwhile the statistical characteristics changing over time of the system and measurement noises
calculated adaptively. With the ACDKF algorithm and the current signals of the PMSM under complicated con-
ditions it calculates the speed and magnet angle displacement, then the speed and magnet angle displacement
of vector control system are obtained. The simulation data demonstrate that the proposed method has better es-
timation precision and computation efficiency and numerical stability than others CDKF algorithms.

Key words: ACDKF algorithm; adaptive noise estimation; PMSM; sensorless control



