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Maximum Torque Control of IPMSM Drive using Adaptive Fuzzy—Neuro Controller
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School of Information & Communication Engineering, Sunchon National Univ.

Abstract - This paper proposes maximum torgue
control of IPMSM drive using Adaptive Fuzzy-Neuro
controller and artificial neural network(ANN)., The
hybrid combination of neural network and fuzzy control
will produce a powerful representation flexibility and
numerical processing capability. This paper proposes the
analysis results to verify the effectiveness of the
Adaptive Fuzzy-Neuro and ANN controller,

.M B

A ZTzAMe HgdE R 9, du Wi 2
olel neds] B84 T izt AT UM @
e 4 dE 7ge) gasd, oy BAye s4st
71 9&te] cebg A¥t #EHAG-3] F t?%*?} a7
7} *1551215}. ol ATEL HAEHH 9% FEA

SzlolB AlAdo] HEsd Y3 HAFE <L
’“ ﬁi‘kl"»‘r axv 1% 2 A4 $E9y, B W%,
*’f"“ Wzl 2 A3y °7q 5 e BdE e $
& —f—"é—% dg & g d9t 9add,

IPMSMe] sajolB Alx=HoM £xo 9] ARE
A7l et dzmciel 2Zujel 2o HAME AREETL
ojeidt M gro] winn Ala¥e] F1HE FUHAZICH
aeln HAAMe ZYxd 4¥ge FE E 4% 9 9
5 %76”5??_1 8]l sty Ajage] A S oFsiAlzl
o oleE ZAME #ldsly] 4std AAEx Aol
B A7 883 AgH 9\1‘:}[4] (61

B E=RdAE AL HA- 2 ANN{Artificial
Neural Network)el ¢]& IPMSM 33}°IE9¥ d &4 9
dofr HdEA AolE AASh = IPMSM =gfo]
vol u4T £5A0E A3l A& HA-{z2 Adrls
A% a2l ANNE o[ 43ld [PMSM =dlojx gl
£5 247188 AAgT B =RAM AAE e H
A-¥ 29 ANN Aoirle] AolB4s FHA% & ¥4
i1 g AAE

2. AAH P8 A S

21 Alzgd 74
FREALE Bosyl 918 IPMSMel vl& 4L
&R Zohi7]
pid=(v,,—R14+m,quq)/L, 1)
pi, =(v(7 ~Rij~o, L, - ,A,,)/Lq (2)
po, =(T,~T,~ B, )/J 3)
o71M, GMERE 4§ Ao gdd
7, =%P£¢4iq Ly~ LY, ) )
22 $3A%H
29 1E 3§77 49goz ¢38 3% EA-4E

24¢ vehdch

MIPA v v i
7. Trajusiory s A
[pu} Cmatant torqu 2 e
byprtatss oA,
1o A8
tnajectory ) ~\No
Serd = ..*‘__/Z [
S 0. Volapd et
. IR XIAN ‘j‘.’fi 2
@, (pu] R I

23 1 3%% *‘%‘7 1 E260M B30 o =i; gelojy 2RAA

Sz F4 P

Fig. 1 Torque-speed curve in forward|Rig. 2 Current locus in '@ "¢
motoring plane

a9 28 AR AL PARPANA AFAHEL bl

gyHd vea gl
LR %4"& Ay 230 ¢ AFAY JHGle.<a)

RE §: A% Aol Agdge <o <o)
B= 1 @.%MI?& 4o (@ <a,)
3. 3o £E3H

31 44 Ea9E(CTRINAM &3
nA} AFst ke bt zol vebdch

v§+v:=vf (5)
id‘f" _f (6)
AgEast H7] 9% zge 3 AL 4% ARE
g9 v Psld dog B d& & g

aT -0

B, N
4ol 2hAA wE FEHE G Pt

¢, g .
R TR P A ®)

32 AR GHEFEWRNA &3

321 Ay AF FAAG (<0, <)

ol 992 = [9 A3l 19 3904 AdAA B
A7t dA AH4E oS Fadd.

Vo= 1,"3{0 +vly <V, (9)
fo =A% +i% S 1, (10)

él(9)4 2318 olgsFE A @AM o 4 dett

=-0,L, an
Voo =0, Lyl 0,8, 12)
Vom=Vem = Rl (13)

AF a9 9% ARe FWR 9oold Kb K
ze goz 787 detod Aoyt FWR 9ol

- 126 -



A owet e #AE HAD-013)& HOe HYdstd
=% F AU+

2

:‘,=~‘;—"+Li 2;_(L"f”)z

322 HLAG G (@<0,)

4

@©) #a> Lalon

) B <Lglom
19 3 A9 §8 2=
Fig. 3 Operating mode of motor
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Fig. 5 The block diagram of maximum torque controller with
adaptive fuzzy-neuro and ANN
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