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2 HBA. AR, KH, HEMEREFHRZMALIPMSNOLIE - EEE 4 L AHIH,
B0, 122%715, Fak144 (2002)
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OLYIEHLGHEZITADSELDICY SEFRETILEER,
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‘SPMSMJ ] S. Bolognani, et. Al.: Sensorless full digital PMSM drive with EKF
estimation of speed and rotor position; IEEE trans. on Industrial Electronics, 46-1,
pp.184-191 (1999)

@ IPMSMEE [ZHEEE MR, =M. B8 53 AL T I L8R BN - BHA S HR R
HE—ADHU YL RARSAT : L RT LSS R 2335 Vol.17, No.5, pp. 211-217 (2004)

LS Simulink S4T5U I595— Lo o0 S
= kalman AR e AR )
HWFER: kalman
A= 1/1 (6 B0 OuIHR 2H0ELE)
4 Simulink = || = Control System Toolbox - 3 (cstblocks /State Estimation/Extended Kalman Filter)
Commonly Used Blocks
| Continuous N
L Dashboard £ p I shat B what [ A shat [y
Discontinuities A
Discrete ] )
Logic and Bit Operations Extended Kalman Filter Kalman Filter Unscented Kalman Filter
Lookup Tables » System Identification Toolbox - 3
Math Operations
Madel Verification A
Model-Wide Utilities A e p J, o B i e p |
Ports B Subsystems ’
Signal Attributes Extended Kalman Filter Kalman Filter Unscented Kalman Filter
Signal Routing
Sinks i
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HEE LA O main2.m

HEBR T X DERTE - init_motor.m
veI_controI\ 1dg_control Plant
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GEEEHIE) |- Rl /dq
qu iaﬂ
qu4 ®
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EHlE (EXAREOHIE) MEEYEL
(EKFZ%IH)

Ly
X

« SimulinkE®F )l

test IPM_VelCtrl PosSensorless ml _sl.m
— MATLABJOY 3 A&SimulinkET)L®D
R ZBES(CEITIS 0T 3 A
Init_BusObjects.m
— NAATZ1IMOKRTE
init_IPM_VelCtrl _PosSensorless.m
— 4. FliHZzD/\SA—-HIDRTE
Results IPM_VelCtrl PosSensorless.mat

— ZZECDOMATLAB
(main_IPM_VelCtrl _PosSensorless.m) @

BTG SR
IPM_VelCtrl_PosSensorless.slx
— SMEEBAE-IDE UL EEDET I
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TestSigs
TestSignals
\ PN P TestSigs P TestSigs
w*F. wH(ERARE)
MotCmds P MotCmds MeasSigs P MeasSigs
> MeasSigs Evaluation
Controller Plant

MATLABD BT s RELL BT HEECRERA.
BBRULBUOEER BIILT TIAV PO M EER,

MRAHE-0t YV ABEDYIIL-Y3Y

(BESRDN T4 NVAICE BT 55 K Be[rad] DHETE) Debug Data_Acquisition

IPM_VelCtrl_PosSensorless.slx ;
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MATLAB Function2'Ov9%{#E>T. MATLABI'OYS5A%ZSimulinkEF)VICHE
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H doEE

beta_raf

EEER

L1} P via_raf idg0_ref P idg_ref
we_ref in_ref P ig_ref wilg_ref P vcdg_ref vabc_ref » 1) 3*5 EE

Y

e . ¥ idg0 vabe_ref
EE T conmol h_ref - | — the vab_raf
vel_con idg_contra —
iz CDFE (L,
[we._Ipf] S A Z=AE
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SMEER
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<iabc [A]>

abcZdg
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[1BEFDE %2, FHNAAT SIIMUTEELTH @

EhéHd

[ T745- - Block: IPM_VelCtrl PosSensorless/Controller/VectorControl/EKF_MLFen/MATLAB Function -

: p— = e
g [ [ larnes oo MR A B3 & A @ gonmmen @ Y
R, e oA AR T Tho MO frsomn | gLetexs W
voov v Ry R Pk el #i
»k HIF RE Ik x4 ! SIMULINK
Controller/VectorControl/EKF_MLFcn/MATLAB Function +

1 % ANIUTANZIKBHIPHSHE Y LR

@D ol
iab
@ v
vab ra
a kalmanEstiPM
it
Ml
il
<>

v

u-pi

2 % Ref. /MRfh: HERALI VT4 L ZRAVEEDAABERBE— 2D H LR }~74j
3 % M. Kosaka 030217
4 %
5 function ka = kalmanEstIPM(y,v,ka, ts)
6
1 % fw = 0.98; % HEEEE w =d th/dtd 1 XRO—1RZR T4 L2 EH
»(1) 8 % fw = 0.97; % HRERE w =d th/dt) 1 RO—KR T 4 LARR
v 9- fw = 0.96; Y HEEEE w =d th/dt® 1 RO—KR T4 LA EH
10
1= P11 = ka.P(1:3,1:3).; % P11 =P klk o
»2) I :
lh kaimanEstiPM 73 92
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BEFEDORENAAT STV MNCEEEU. MATLAB FunctionTE®D
BEAZERSLIICUT. RER{ESIEIBuUs SelectorTHIDHT

% Bus object: @EMBus element
clear elems;

elems (1) = Simulink. BusElement;
elems(1). Name = "Ld";
elems(1).Dimensions = 1;

elems(1).DataType = "double’ ;

elems(2) = Simulink. Busklement;
elems(2). Name = "Lq’;
elems(2).Dimensions = 1;

elems (2).DataType = "double’ ;

elems(19) = Simul ink. BusElement;
elems (19). Name = " juvw ;
elems(19). Dimensions = [3,1];
elems (19).DataType = "double’ ;

elems (20) = Simul ink. BusElement;
elems (20). Name = "vuvw' ;
elems(20). Dimensions = [3,1];
elems (20). DataType = "double’ ;

%% —

T

HTEITD
ka.OOO

CORBISIARD
ATZ1Ih

ka.OOO

% Bus object: kalmanEstIPM_bus
kalmanEstIPM bus = Simulink. Bus:

kalmanEstIPM_bus. Elements = elems;

clear elems;
assignin( base’,

"kalmanEst [PM_bus’,

kalmanEstIPM bus) ;

HEHOERE & L

4’ y
— v ! ___________________ y,
Ka - » <th> ‘
A
ka | kalmanEstiPM PWS
Bus
s s ® Selector

=

4 JoyreEEn O vil-vays-ror
4 7-0Es | Lifi-boER AT
b

T T TIOEE
27 &t x
£ SIMULINK

B #T7L7-Y0EE (PM_VelCul_PosSensorless/Controller/VectorControl/EKF_MLFcn/MATLAB .. — ] X
Es Em v-b

@FfLECK 2B

| Name scope Pot| F-5ka

y Input 1 —# 3@
ka Output 1 _
£ ka
Input 2

(o) s Input 4 #47: 1
SADAITYIA
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| E

F-5E: Bus: kalmanEstlPM_bus

F-FETIAIIN
-8 R AT -

kalmanEstiPM_bus ] ®/E

FEET ABNESkadT -
BEH(CHASNS.

J0y%7 [$34-5-: Bus Selector

BusSelector

20709714, Bus Creator, Bus Selector, H3WE D% 1 20/ ATITIMEERLT
EETZIDYI R AR/ (REANELTRBANES, ZRIOUANRYIAR. AN
DI ARDESHETINET, [ER) RIVEERALT ENESEERLET. £E0
YA Ry TASERERERRLET. (L [T ¥E0E (BB w2 ERLTERD
WRBRETVES, VAL TR FIvg RyIREA VT B, B—0NRESELED
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JARIE
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idg
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v OSRELTHEA
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— R SETELIEHN
BEU&RIOEAESkalCEREUT —5EN
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ARATFSER (Emsp=20L2DRR. f: we=20[Hz]. wm=we/p=20/2=10[Hz])

T, *=1[Nm] T, *=2[Nm]
W *=20[Hz] W *=40[Hz]
b [A
:*Eéﬁl:t 1o- ﬂ ‘ I ‘ ‘ : c ! ial;c (A1 ]
f— BE8,/)IL 0 ﬂ lx&/ SIS IS T%%Wﬂj— iabo [A]:2’<
[A] o Wi/ | e 3
0 005 0.1 0.15 0.2 02$ 0.3 0.35 04 045 05
200_ | vabc tV] ]
[V] -200= l” 1 I I I | Val\m 03 i
0 005 o1 015 02 025 03 035 04 045 05
Tm [Nm |
:E_g I\)l/q A | | ‘ ‘ Tm [Nm]| |
[Nm] §QW\’“ W :
-4 | 1 | | | |
0 006 01 015 02 02$ 0.3 035 o4 045 05
Tl [Nm]
1=Vl V) i | ; —— T[]
[ N m ] ’?W | I | | E | I : I .|
0 005 0f 05 02 02 03 03 oi4 045 05
- *%!%iﬂzﬁx_ﬂow A e me
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0 006 01 015 02 02 03 035 oi4 045 05
Hitd- EAE of ] 1
[rad] gg L :7 the [rad] [
0 I 4
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1

IPM_VeICtrI_PosSIensorIessJE‘?) ZON
Plantd 7> 27 AOFDScoped OV DEFREREAZ

BRARE
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B AE

B[deqg]

T, *=1[Nm] T,*=2[Nm]
W *=20[Hz] | w,*=40[Hz]
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i :
ol |
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1
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200 - | —'met ref [deel>|
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