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Abstract

In the history of social development, energy is always the substantial fundamental
for human race. Moreover, the progress of science and technology is tightly related to
the acquisition, conversion and usage of energy. Because of the convenience in prod-
uction, conversion,distribution and controlelectricity power has been widely used.The
production of power highly concerns the transformation between two forms of energy:
mechanical and electrical And electrical machine is the key equipment in this kind of
transformation. So the technology of motor plays an important rok in exploration and
usage of energy.

The technology on motor control mainly solves problem on the running state of
motors, include speed control and excitation in generator. As the rapid development in
power ekctronics and micro-electronics, motor control gradually becomes a subject,
which combines mechanic machine and electronic technology.

Permanent magnetic synchronous motor enjoys great advantages in China, which
8 abundant in rare earths, accounting for nearly 80 percent of total quantity in the
workd. Commercial software such as Ansoft and Ansys promote the great improvement
in electromagnetic and mechanic design in permanent magnetic synchronous motor.
As a result, it 5 widely used in industry production, wind generation and servo fiek
and a lot of experts focs on its development. Meanwhile, the motor control system for
permanent magnetic synchronous motor ako becomes a hot subject. Many big
companies, such as ABB, TOKO and simens, have released their solutions on the
control of permanent magnetic synchronous motor. It i firmly believed that effective
control system would contribute a bot to the energy reduction of motors.

This article focuses on the control system of permanent magnetic synchronous
motor that has large torque at ow speed. The design of hardware system, the program
of motor control and simulation of control scheme are introduced in details.

Keywords: Permanent magnetic synchronous motor, Micro-controller, Motor control
system
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EEEANET, HREENREM LdLq FEER. BB, WF HFI A
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AT R 2207
x(f+1) = O +1, Hx(F) + T(F+1, HwF)
Nk&) = C(A)x(£)+ U k)

Hep, wk),vKHWAESARSE., HREFF wk), vk)AFHERHEXF
F: MR, ENZEERAERE,EMAREZEVIE x0 LEAHXHEIZE x0 £
WEANE, HFEARPO.

53 0L EHR, TTUFIHF/RBIER T,

— AR

A A A

Xik = Xk a1+ K[ vy — C(£) Xk p-1]

¢-9)

(5-10)
FIREMHEP A

Prpy = Ok A-1)F @ (B £-D+T (K E-DO(A-DTT (£A-1)  (5-11)
WEAR

- -12
Ky = Py i CT(RDLCR) Byt T (R + R(DT ¢-12)
A

A
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BETE

Rﬁk =[/- K,{'C(k)]Pk,k—l (5-14)
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53 RE HIEMN (MRAS) HIEMA

5.3.1 MRAS HEB SN

KBRS B BE R AT 3 T I E TR ECFAE R N

é_i_d.=—§.jd+wrjq+u_d 5-15
at i L (5-15)
ar -
ﬁ=—wrl;,—£iq+”7 wy, (5-16)
ar VA VA

R/, 1, - TR a0, - R TR R L-FEE AR
W, -BTFRERE v, — KBLABIEE

HAENMAPEHERER T d kiR, MAMRASHEINEEIHRATEA:

e [l ?q-z', 1 %(f, i)+ iyt i T %@;, IS TN (5-17)

R w,— EEETRERE 70,7, - EEOE TR £ 4 - PIATBRER

MEEARTTLE Y, W A 3 R AT LU —AME B R PLE Y 285k
W, B—MEWESNTEEARBEE, B, THRASHEENENISHIRE
BAKT . B AR TTAAFIZS: MRASEED KA S BpLEME, B

MEESEHFREERESENRES SBREERT, BERE. iU, S8HE
RMRAS 05 2B R Y 8] &

5.3.2 MRAS N b iR =3
SCRR[15] 748 0 T 7K R 5 HE L B P R R T R A 3R

A ! . A . . A . A
R=k [)[(zq - l'q)lq lat + £, [(Z, = 7,)7,]+ R(0) (5-18)
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A oy A . A A
v, =k ¢, - jq)wr]dr+k2[(lq— idw]+y,(0) (5-19)

EHEYZNEIERE S S LHFEREERZENBAT, B33 8HH
EAR, HF5R5-17, 5-18F15-1934T LB,

MRASHEF HId,qAE AR
2 A
A _7 w A
4[] |7z ,,,+1_[ }
ar iq _;\v _% ig 2 llq-'V/ w

Z (5-20)

ERS5-15, 5-16 R F ki E5-20,7 73

1, 14

R A7 [5E R -, 0
_ J r Id—Id-L Z fd+[l_1]”d_l 1 ArA
Rl N A, ||y

-W, ==\~ (u;,—w,-) zﬂ-—‘xﬁ lg yA Vs

N

XS-21F NI 4L, FHR

1 1 ~~ 1 1
4 =Zwrwr e 47 W’='Zwrwr_(2—32)(wr_q)(wr_e4)
L

1 1 1
= (ZWrel +y W +2‘ €4) ‘(‘Z ae +y, 46 + w.ee,)+aee,

1 1
2y, 4y we +—w,e
[W 1t W6 7 (5-22)

E= R-1%-1 R—(l-ez)(ﬂ-e;) =163+Rez-6:e;=le; +Re (5-23)
I L L L

|

HS5-2215-23F 3 EE T R TFSERENEIKIA, W (5-21) ARRA:
R

d 7 " £ -q ; 4y 0

@\, & e'[q 4][?}”[%}[4]
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o oel8 D[l 2] 2en e
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AT RS2t e, ATURAZEEEEREEE L. WRARGHL L
T %

1) B8%4ERE  He) = D@l - A) ' BR— AR ESERE

D) n(0,5)= [ v war 2 -yt V420 yRERELK

W tim e(H=0

/—> 0

ATURAE, AS525HRFE—M&MH. METHLHE -N&MH, AXRIE
S, OEBRTHE, SVRE, RBRNEENIMEAR.

A A A A A A A
 w=liyig—iai —'-”LL(I; — iglla Hl(uy ~ Rig= wy, Xi,= ig) +(uy=Ri iy~ e+

... A Lo N 1 , A
+z[ld(ld- I)+7 q(lq— ig)le +[-Z W,(lq —-igle, (5-26)

Hh B S AES REREI=00SVPWM R, FUF
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(= RigNig=12) << (u, ~Rig=wy )i, i,)

I 1) << 1), = Tg)
E A EBRIRAT LA B . A THERMHZ, aAFeMEARA:
A ?',,i,—"—’;(iq T+ Ay i Tai, e - 7 )14 ,(0)

(4, ~ R ; $ NS
=k [ (u,~ Rig=wy Wi, ~ ig)de + hy(u, — Rig= Wy, Xi, = i)+~ (0)
Z

=k [0, ‘;'e)l;)a’r +h(1, —?q)iq +R(0)

> > No—

<€

= [0y~ 1)) + bl Gy = il v, O
(5-27)

58



it AN e =S VA&
MRS5-27TAEH, HFRHRENHFHREERSRS2082HA. & FoaEfmg

FERAMEA Xt 55220 A5-23 M HRAS2THER, WRETLUFRE, dg
HERREARTE, ANUIRESZELSSHEEZHERNTE.

533 EHRZRK

MRAS HEK R SHE R 0 E5-5:

AL E—

W

A Pl b2 2%

v

B

&l5-5 MRAS &S 4E &

BR T RAMRASE A LA BBM AT RS, ERIEHOEHHIR L, *
R FIA=0ISVPWM T K. BN RAHEEH M BRI OUARLEN, HiEH
ENEAGESELSRNMHRNESS, BEFSELdqMBRPI LA,
LR H R RUAE 0 1 5-6.:

« |+
n PL p=sO~ PI - SVPWM
o {7
' - ud 3
...... . id )
n
iq |

Bl5-6 AL REIER

59



BT KSR LA X

F6E TERERBRAMESERMT

6.1 EKF (i AXE AR E544H

K HE LI ) R Gt DL AR R S BN XU EHER, SRAI SVPWM # #1l i,
BEHPFRENNE, BENBRGES BT E kaman . RETENTH
VIR AR MM BE, fEh kaman HZEHSEMAE.

K F )0 ELPR 35 4 Matlab2007b, & 7 B /K BEEBHUBLR A B AR, B R4
HNHEES. BFFREREZEAREMEREEHRUAM BT
HES.

6.11 EKF {iELR 4R

Q(k)» R(k) AFEHLEEFE wik), vK)MIHTERERE. ERTEFRERTIAE
RRRSE, HFHLRAAFTERBARKFERML, LNEE. BES5E
FERAMIREERE. RESHENAHELERR EKF fI— MR 24,

SLRAFEHQ=[40 0 0 0;0 10 0 0;0 0 0.1 0;0 0 0 1];R=[0.3 0:0 0.5];
PO={0 00 0;0000;0000;0000].

FKHEERNLRIVILG dHAL B A -pi/2 (Bla B D B ) FIEHRE x0=[0 0 0 0].
LHREAEHHES KRN lus, kanan B =i A E % 100us,

3.
i
V4

£

¥
¥ » e R s 1 s AR SOt
.. ‘-';“ TS
‘e / [
P BpL ! (t"; &
I ’f H e o
n ! £
4 sf / s 6
P i L
J% sk Hoa
rw’ rm
a4k 4
/ H
’L / I
I
ZIS ; 2o
1+ i
.
O - ErTTer G TENT 83 SR TN TeETT6 B ™ A 7 ' TR
1is tis}h

B 6-1 MHEEESLREERHLLR
B 6-1 A TAHEENLTEER L. B6-2 AWML EMGEMLE
it
DRGERT, EHEESLREREZEFRETE 0.02r/nin ZA; HHEMAE

60



HHT KR+ 20 X
5L EZ FFIRZTE 0. 04rad Z A . B1T BHLRIHUAT 1R 3 $62 X T8 <At
AEE, U ERMATHEERIMELLONE, FENEEEE—, Bk
EE0.2AEAL, TERBTRARKR, FERANN GRS, REEZ
—EREW. B2, BRNGETRERESHSRBNER, FREAEHET

b oy -
» o
ii ; W i P
o o £ -
% oy -~
rad ) e rad st =
- o
- : ~
L -~ of o .
ST 63 02 03 BF 6F 87 65 03 B T B O S S v
tis} tis)
K 6-2 fHEMNESEFAERLE
612 AR MET

MEME RS RATUE S, ABHSHEARHNMANELRERN, F/FR
_?%&ﬁ&ﬁﬁ%ﬂ%éim ERELBERN. B, TES T LBENSHE

- : HE I B IR R R
ool SR B EE AT AR,
o o spEmoEd, BT
g BALER, SERean
%“'“' " MHPHEER. MH—HHE,
i 4? G e ENE, MR R
L WEATARmE, TAL
- O FURHBERREREL
TR T T sy RSN — S
M 6-3 BHENER FEEHY B—ANHLERE R B R

—MEAMENZH, R AR TSN ALk E. Bl wE sl
BATHIF S 2 s P AE 100%-200%70 B N BEHLZR SN ; AT, FiHE/RLE 90%-110%E B
WEENLRS), EREHRESHEEPERNEITNER 200WEERE. TEX
B RwE 6-3.

ME-6-3 FATLIEE, BTHEEREINMEERE LTRREm 20%, B AHE

61



T K L2 i3

EABNE, FEELGHFEMEAIF. BENERMER, KRG TS ER
o MHEMERERRERR D, RERERELE 0.06r/nin £H. XFRHT
RFEAEE RS TIEN . MIERBRAE, BIER RS KEFERKI ] m
ERBRT, BARSITHRFERE. HHENREN TENSHERITFNE
HEfE.

EREBFEFFTEAMABRIANE. AXNMRGEH, EFEFEHIEFHM
AR THEEGESEIRANE, BREITNE. 766 R 7R 0S54 R
THF, WEEERE. P, RERENHELR, BENREE—CHEAN
HWEREWAK. TMRERKRZE, BRWUUE T EE U 7 R R 75 5 256 0
WANEEW., WRTHTR, AEREHAEEERARN FARBFERRE. MEHR
HmESIENEERR—NTEN 0HES, MRESETREREKN. BEH
HEREREEGESREE-10%2+10%E I, BIE SR ZETE-5%2]+10%kE
P (BRESKTFIHERN 0. ER0E 6-4. MHZETTUED], ERFEE
FS RAEENL 9. 8r/nin &4, SMETHERFLE 0. 2r/min 224 . X5 HALRN &4
X SERR R R .

12

10+

B-

26 01 0.2 0.3 0.4 05
t(s)

E 6-4 JIERERNFEE ML
6.1.3 EKF {f LR 4 8

WL T EKF (&, KAOERIKEENIZHREMHEFR, TLUEH
RRBERBEEEERES S B RFBETEIZITHSE, HuiF, FER
A SVPWM R ERE N R, FENLERES. RE. KAOERXKEENNE
FEK, BHTFBEREEKR (EFAT 304), FUSGHLREH, SARMERN
FrUA s B RETRE R BB D T LR, KA A UK YLK
MIFEE, ot FREERTEER—E, XRIETRBEASHTERENT
ERRMNEMRERAS. ALK RREERAERITE TR, REE—%H

62



I IR R LA
BABE—MEME. ABHIREGISIRF, BRI HiLSE A YR
B, LAHRBRNHT .

H4h, FAE— BRI NI KBS SALIE R SR, BN M T4
BTN EKF SR iE, (R, SERONEE. KA AR
IMRIRK, BLEH SRSREE B, FrLluFRARH EKF {5
EL3lREANGE KESFHRENTIRE,

6.2 MRAS RS E R

MRAS $ ik KB R LR, RS SEhr R S B i e 2=
SRBRGERT, EERE. U, SHMER MRAS FLMEEER I H.
t—%, #ITSHIMEN AKX LSS MRAS HZEHTHR.

6.2.1 MRAS i X &8

Koy FEAKERL B — AT KON REENZES, U —REER
SR, BAPLERERN 10Umin. AT EHET RIS E S EFREH Bl
HESEAE—ENRE, ERQESTH, BEWT:

2(0) = 0.02 H (SEFFA40.025H) R(0)=15Q (SLRRHMAHR1.9Q) v, = 0.745T (SFFA40.871T)

[ 0.2 0.4 0.6 0.8 1.0 L2 1.4 1.6- 0 0.2 0.4 0.6 0.8 Lo 1.2 1.4 1.6

FE-HE s oS 10

Be-5 gz Ee-6 L E Mk

63



{ { [ | i
1.5
0.6 o8& 1.0 Lz 1.4 tLe 0 02 04 06 08 LO L2 L4 1.6 18 20

RE-f A o B - ]
El6-7 MRk Bl6-8 HipH ik
0.027 . . 0.2t
0.028} 0.028- 1
o.nzs:.lt'_ nosl
v e 1
0.023 0,023
0.022¢ 10622
0.02 0.o21
L —T%% OOl OO 0 00% 0 oo® M7 4 s &F Lo E 14 Ls
R-of A t<0. 035s BB S
El6-9 HIREHL (1<0.0355) El6-10 sk

REGRmE6-5EE6-1007r. FdioEshif hIl 7HH Bz, £
THEREAZSHEAIMEZELE RIS HE, FEEERET G, ditt, &
AT RARTSEGME, SRR ERE . EESRNBERRE, R
0 L PH AR 7 A I R A BB AR B IEACR, B FFSEAE— MR /NS A ik
Z. SAMBERBERSER, HPEEROBBB K. XA BT R M
HEMMEARE, MEENEERMBERRE LY, THEN LFAE i
AN AR EKEE, FURENEELIRRER. X HE6-7HE6-97T L
B, WENRGNEEMRGHEREN N, RS RAENTRE SEEN
RERLMXEKN. TLEE, BARHIBRTHEEATRY, ARAR%ER
AU, SEMAME AR — N LR BUR .



TR LR

6.2.2 FE LR 48

T E IS RS R LR R IE, MRAS 7] LUE A KTy R B A KB FL
PR BEARBHEET R, HE, SEAMERMEBTLRMRAS ESHRE
LRy, XF Ry R KR B HIR L, FAZRE MK #F RS
M—HREENLERE, BENRANREST Z2RR. Fil, SHEMEERT
KERPERTMRASHZEREN, SHTBRIMESEHRERREEN.

65



HRT KRR 2470

BI1E 2XES

BERESFNFERERRE, ERRBEBRELMEREENE. SEFEENMN
REURIN RS RFETS R H B A B AR R & BREE A — MR EE M6
BRER, EeREFAMERTUNTEEESNEE MTUHERBRAFRER
FEBREE L.

KRS BN RS S B RRNER T AL —. £TWEKZ). OB M
RAEGP, KHRSEIBHTIEE ZONA. ARPEIAR, K#ERE
HILFE—IMRE, RRNEHRS, FLERREHREET. #2EF LN
RAF], W ABB. %)%, HEHENT KERSENETRNEARERS, 7
BTSN . KERY BHBEHRAETA BT AR IER FW.

FRBUUKSHE, EFEEAKEESBETCANS, FREEHRS. B
TAERFEU T JLIR:

a W KBEF D LI R A RE (e BR, B8R, WA miK, BRife
ERM K, REBEFEEBEMAVAELCD B REH.

bR RENBFIEHIEEE, EALITMS320LF2407 DSP A 1% Lo i 42 il B 1%
RIS, FMARA BRI,

c. ACCS3. 04 F &, WitV/FEHIRER, SCHUKHER P sl i e s FF R

d TRk BIR S LR TOE B B SRR, BB R ELREIE
SR ITERTIATE

BT A AN HIBF KPR (RO BR i, P R MK R mAE R R SRR 1R
ZHMFRENE, RETHTERRE:

a KBRS LSRR 7 LRI LT T R, B E TGS
IGBTHPRF, EBEHIEZEHBR

bEFREKNERSERER I EIRB LSRR, H—PRVMER, Rt
XEF M, 55 R BN R EER RAR St .

CHEHAEMANFRETH, TLARMERMERREHEEER, BEHE
Bsm %M T BRI

dEHREB AT RE TRERANELR, EAZREFKFEERR. EEK
RREEATKER L, ZEARNCERERERER—HEFEENET &
ERER T, ERER—ENNEIENERA.



AN 2 =2 VA0 A

e Z BTN

[1]Silverio Bolognani, Luca Tubiana, and Mauro Zigliotto "Extended Kalman Filter
Tuning in Sensorless PMSM Drives" PCC-Osaka 2002 I[EEE

[2]Albert Qiu, Bin Wu "Sensorless Control of Permanent Magnet Synchronous Motor
Using Extended Kalman Filter” CCECE 2004- CCGEI 2004, Niagara Falls, May/mai
2004 IEEE

[3]C.Spiteri Staines, J.Cilia, B.Micalled and M.Apap "Sensorless Vector Control of A
Surface Mount PMSM Using High Frequency Injection" Power Electronics, Machines
and Drives, 16-18 April 2002, Conference Publication No.487, 2002 IEEE
[4)Jean-Jacques E.Slotine, Weiping Li MIT, "Applied Nonlinear Control"

[5] Yan Liang, Yongdong Li "Sensorlkss Control of PM Synchronous Motors Based
oni MRAS Method and Initial Position] Estimationi",ICEMWS vol 1, pp. 96-99, 2003.
[6] Chung Dae-woong, Byu Hyung-Min, Lee Young-Min, et al "Drivesystems for
High-speed Gearlkess Elevators[J]", IEEE Induts. Appl Magazine, pp. 52-56, 2001.

[7] Dariusz L. Sobczuk, Mariusz MalinowskiMarian P. Kazmierkowski"Simplke
Sensorless Speed Control of PWM Inverter Fed Induction Motor Based on Neural
Network." ICEM vol 2 ppl 163-

1167.

[8] Vander Broeck HW, Skudelny H C, Stanke G V, "Analysis and Realization of a
Pulke Width Moduhtor Bases on Voltage Space Vection[J]", [EEE Tr-ans. In IAS vol
24, pp. 142-150, 1988;

[9] S.K.Panda, G.Amaratunga, "Switched Relunctanice Motor Drive without Direct
Rotor Position Sending", IEEE IAS Annual Meeting.pp.525-530, 1990.

[10] Lazhard Ben Brahim, Atsuo Kawamura, " A Fully Digitizzd Filkd-Oriented
Control oed Induction Motor Drive Using Only Current Sensors", IEEE Trans. on Ind
Elkectron. vol 39. no. 3,pp. 241-249.

[11] Zhang Bingyi Feng Guihong, etc. Study on Low Speed and Highi Torque PMS
Motor Designwith SPWM Power Supply. Transactions of China Electrotechnical
Society, 2001,6.

(12]EfERE, ARKEEERSEF, AR TR, 2000
[1B31FKF, KREVBEFEHRSE, LTI R, 2002
[14]Bolognani,S.Oboe,R.Zigliotto, Sensorless full-d igital PMSM drive with EKF
esimation of speed and rotor position, Industrial Ekectronics,| EEE Transactions,
2006,46(1):184-191

[15]Andreescu, Nonlinear Observer For Position And Speed Sensorless Control Of

67



L KRR P30
Perma nent Magnet Synchronous Motor Drives, OPTIM '98. Proceeding of the 6t
International Conference, 2005, 2(3):473-478
[16)Jones,L.A.Lang, A state observer for the perma nent-magnet synchronous motor,
Industrial Eectronics,] EEE Transaction,2004,36(3):374-382
N71=ES, B, BER, KERALEVNELERRBREBEHRENHR,
B &AL, 2000, 22(4)21 — 23
(181K, AFMEBNIHEER, PN RFE AL, 1991
91 ERTF, ETDSPRIKM RN B HLEFHIMALERM, PR, 2004,
31(D):25—27
[20]XUF1F, TMS320LF240X DSP45#, FEHE KM A, JbREMEMRKE LR ,
2002
RUINEF, WiHR, HBE, BHRTHEAREM, YT SR, 2003
[2)RFE, RALE, LEE, IGBT M IPM RENAHE, ARBBE DR,
2006.12
[23] French C, Acarnkey P . Direct Torque Control of Permanent Magnet
Drives[J]. IEEE Trans. onlIA, 1996, [A—32(5): 1080 — 1088.
[24] ZhongL, Rahman M F, Hu WY. Analysis of Direct Torque Control in Permanent
Magnet Synchronous Motor Drivers[J]. IEEE Trans. on PE, 1997, 12(3): 528—536.
[25] HE, HEX. KUERALOVBERREEH RAHE L REH T ZHRA
(1. BIBARZER, 2002. 17(1): 7—11.
[26] MEEFE, HORE, BR¥, F. KERPEHEEEERESNHAERD]. &
SfEFEBN, 2005, 27(3): 1-5.
[27]P. Vas, "Vector control of AC machines”, New York, Oxford University Press, 1990.
[28]G.D. Andreesku, "Position and speed sensorkss control of PMSM drives based on
adaptive observer", 8" European Conference on Power Electronics and Applications.
EPE'99, Lausanne,Switzrland, Vol 1,1997.
[29]L. Ying and N. Ertugrul "A new algorithm for indirect position estimation in
permanent ma gnet AC motors”, Power Electronics Specialists Conference, 2002. pesc
02. 2002 IEEE 33rd Annual ,Volume: 1 ,2002.
[30]S. Bolognani, M. Zigliotto and M. Zordan, "Extended-range PMSM sensorless
speed drive based on stochastic filtering”, IEEE Trans. In Power Electronics Vol 16,
No. 1,2001.
[31]1. Sokona, M.1. Valla and C.Muravchik, "Nonlinear control of a permanent ma goet
synchronous motor with disturbance torque estimation”, EEE Trans. on Energy
Conversion, Vol 15, No.2,2000.
[32]C. Elmas and H. Zelaya-De La Parra, "Application of a fullorder extended

Luenberger observer for a position sensor less operation of a switched reluctance motor

68



YT KSR 24 1

drive", IEE Proc.-Control Theory Appl, Vol 143,No. 5, 1996.

[33]P. Vas, "Artificiakintelligence based electrical machines and drives", New York,
Oxford University Press, 625p.. 1999.

[34]A. R. Munoz and T.A. Lipo, "On-Line Dead-Time Compensation Technique for
Open-Loop PWM-VSI Drives", IEEE Trans. Power Electronics, vol 14, NO. 4, 1999.
[35]M. Eskola and H. Tuusa, "Sensorless Control of a Permanent Magnet Synchronous
Motor -Application to a Hoist Drive", Power Electronics Specialists Conference, 2002,
IEEE 33rd Annual, Volume: 2,2002.

[36] Robert W Erickson, Dragan Maksimovic, University of Colorado, Fundamentals
of Power Electronics, Second Edition

[37] Abraham I.Pressman, Switching Power Supply Design, Second Edition

69



HAIT KSR 2703

it

HEEEM T FZAIRXRIBR, PFELRAERCBRE R, i, [E
Bt & EERAUBRERHEE, BRGAS TRAOENEATHRNSFS
FRBURRE RS RE B LA RIR/E SERHMEE THEEKERF M
L. HERMBEHBLOEIFNFETRLT, FEEEHE BBEER BRI
W3R, EANEEE R EE.

BAZRIRET, FERESAHMNROALRES. £8ZNES L, $3
T=MERARARAER, R2ERROTAER LRI BIFR. BB,
. HYPE. THMEAMIN RO, WRLRERER. A
®RA. KIE. B, EH. BR. RRT. REKNRALRZNES. ¥#
%, SFRMEERMLKHETFIEETFL.

BiG, ROPUEFAEEZX0. HBEMMK. FA. @A%. WA.

AR
2010 F 1 ATk 2R

70



	封面
	文摘
	英文文摘
	第1章永磁同步电机控制系统的应用和发展
	1.1永磁同步电机的特点
	1.2永磁同步电机控制系统的技术基础
	1.2.1电力电子技术基础
	1.2.2微控制器技术
	1.2.3电机相关控制理论的发展

	1.3控制系统的的主体设计

	第2章永磁同步电机控制系统的硬件电路设计
	2.1主回路设计
	2.2系统直流电源设计
	2.2.1线性电源设计
	2.2.2开关电源设计


	第3章微控制器DSP系统设计
	3.1 DSP及其外围电路设计
	3.2电流，电压等信号的采集，处理
	3.3人机界面的设计

	第4章电机控制策略
	4.1 VVVF控制策略
	4.2基于SVPWM的控制策略

	第5章电机速度无传感器策略的选择
	5.1高频注入法(HFI的)的应用
	5.1.1 HFI的原理
	5.1.2 HFI的特点
	5.1.3 HFI的适用性分析

	5.2扩展卡尔曼滤波算法(EKF)的应用
	5.2.1 EKF的基本理论
	5.2.2控制系统建模

	5.3模型自适应(MRAS)的应用
	5.3.1 MRAS的理论与应用
	5.3.2 MRAS应用中的误差补偿
	5.3.3控制系统建模


	第6章无速度传感器系统仿真与结果分析
	6.1 EKF仿真实验结果与分析
	6.1.1 EKF仿真实验结果
	6.1.2系统偏差分析
	6.1.3 EKF仿真实验的结论

	6.2 MRAS仿真与结果分析
	6.2.1 MRAS仿真结果
	6.2.2仿真实验结论


	第7章全文总结
	参考文献
	致谢



