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ABSTRACT

System identification is one of the first things that must be done when
solving an automatic control problem because it is impossible to analyze
and synthesize the system without the mathematical model that describes
the system. This paper presents and simulates the identification method of
six phase induction motors using RBF (Radial Basis Function) neural
network, identification parameters include speed, torque and the rotor
Jlux on the fixed (af3) shaft system. The RBF neural network is built and

trained online based on input and output data of the object. Simulation
results using Matlab/Simulink software show that the error of the
identification coverges to 0. Identifying parameters follow the object
parameters during the engine starting time, after load and is active white
noise, the match between output response and recognition response is
between 98%-99%. This study is a prerequisite to high performance
control methods such as DTC (Direct Torque Control), FOC (Field
Oriented Control), Fuzzy Logic be more advantageous.

TOM TAT

Nhdén dang hé thong la mét trong nhitng cong viéc ddu tién phai thyc hién
khi gidi quyét bai todn diéu khién tw dong boi vi khong thé phan tich, tong
hop hé thong khi khéng c6 mé hinh todn mé ta hé thong. Bai bdo nay trinh
bay va moé phong phwong phap nhan dang d‘éng co khéng dong bé siu
pha s dung mang neuron ham co so xuyén tam (RBF — Radial Basis
Function), thong so nhdn dang gom ¢6 toc dé quay, mémen xodn, tir thong
rotor trén hé truc c6 dinh (af)- Mang RBF duoc xdy dung, hudn luyén

triec tuyén dwa trén dit liéu vdo ra ciia doi twong. Két qua mé phong ding
phdn mém Matlab/Simulink cho thdy sai $6 ciia bé nhdn dang héi tu vé 0.
Théng s6 nhdn dang bam theo théng sé doi tuong trong khoang thoi gian
déng co khoi déng, sau khi ldp tdi va cé nhiéu [trang tac dong, do phu hop
gitta dap vng ngo ra va dap vmg nhdn dang nam trong khoang 98%-99%.
Nghién ciru nay la tién dé dé tzen dén cac phwong phap diéu khién hiéu
sudt cao nhir diéu khién truc tiép mémen (DTC — Direct Torque Control),
diéu khién tia tir théng (FOC — Field Oriented Control), Logic mo dwoc
thudn loi hon.
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1. GIOI THIEU

Pong co khong dong bd sau pha (SPIM — Six-
Phase Induction Motor) s¢ hitu nhiéu wu dlem hon
so vo1 dong co khong dong b ba pha truyén thong.
Mot s6 uu diém c6 thé ke dén nhu giam xung
momen, ton hao hai rotor, mét mot hay nhiéu pha hé
thong V§1n c6 thé hoat dong & mirc cong suat thap
hon (Williamson & Smith, 2003), dong dién trén
mdi pha SPIM va mdi chan blen tan nguon ap ciing
co gia tri thap hon nén khong can phai st dung linh
kién ban dan véi tan sb dong cat cao, cong suat 16n
(Golubev & Ignatenko, 2000). Véi nhimng wu diém
néu trén thi SPIM thuong dugc ting dung vao cac hé
thong doi hoi cong suat 16n, do tin cdy cao nhu cac
nganh 0 t6, xe dién, tau thuy,... (Ojeda et al., 2016).

Co nhiéu phuong phép duoc s dung dé diéu
khién SPIM nhu: k§ thuét diéu khién vo huéng V/f,
ky thuat diéu khién FOC, DTC,...(Finch & Giaouris,
2008). Trong do, k¥ thuat diéu khién vo hudng V/f
cung cap chét lugng & ché do qua do thap, vi vay
duogc st dung trong cac ing dung khong doi hoi do
chinh xac cao. Nguoc lai, trong cac hé truyén dong
SPIM yéu cdu chat lugng diéu khién cao thi k¥ thuat
diéu khién FOC hodc DTC thudng duoc sir dung.
Tuy nhién, mudn sir dung duoc cac ky thuat didu
khién néu trén thi viéc dau tién va quan trong nhat
1a phai wéc lugng duge théng sd cia mo hinh hay
con dugc goi 1a nhan dang mo hinh. Nhiéu nghién
clru gn day da di sau vao cha dé nhu phan tich hi¢u
suét cia SPIM (Mandal, 2015) va diéu khién SPIM
(Bojoi etal., 2005) nhung chua c6 nghién ctru cu thé
nao vé viéc nhan dang thong sd, vi vay trong bai bao
nay sé& trinh bay co s ly thuyét va mo phong bai
toan nhan dang SPIM trén hé truc ¢6 dinh (af) , tao
ra tién dé dé 4p dung cac k¥ thuat diéu khién sau
nay. Tdc d6 quay rotor, mdmen xoan va tir thong
rotor 1a nhitng thong s6 duoc tién hanh nhan dang
trong nghién ctru.

Bai toan nhan dang can giai quyét bon van dé sau
(Huynh Thai Hoang, 2006): thi nghi¢m thu thap dir
liéu (b6 qua budc nay khi sir dung phuong phap
nhan dang online), chon cau tric mo hinh, chon tiéu
chuén wéc lugng thong sd; danh gia chat lugng mo
hinh

Ngay nay, cac cong cu phd bién duoc sir dung
trong bai toan nhan dang c6 thé ké dén nhu: giai
thuat di truyén (Huynh Thai Hoang, 2006), mé hinh
logic m¢ (Tanaka & Tanino, 1994), mang neuron
truyén thang va mang neuron RBF (Xie & Yu,
2011),... moi cong cu déu c6 nhing dic thu, vu diém
va nhuge diém riéng, tuy nhién khi ap dung bai toan
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nhan dang ddi tugng MIMO phi tuyén thi phuong
phap mang neuron RBF cho thay ¢6 nhiéu uu diém
hon. Mot s6 wu diém c6 thé ké dén nhu: thoi gian
dap tmg nhanh, trong s6 tuyén tinh & 16p ra doc 1ap
Vi cac neuron & 1p an, hoat dong tét va 6n dinh khi
¢6 nhidu tac dong. Vi nhitng wu diém néu trén
nhom tac gia da lya chon phwong phap mang neuron
RBF d nhan dang cac thong s6 SPIM, day 1a hé
thong phi tuyén nhidu ngd vao va nhidu ngd ra
(MIMO — Multi Input Multi Output). Mang neuron
RBF duogc su dung v6i nhitng wu diém sau:

— Khong can biét thong tin vé dbi tugng nhan
dang.

— Chi can mét 16p an va thoi gian dap tng
nhanh.

— Huén luyén online,...

2. MO HINH TOAN PONG CO KHONG
PONG BQ SAU PHA

Xéy dyng mo hinh toan chinh xac cho SPIM 1a
hét ste can thiét dé nghién ctru va mo phong hé
truyén dong hoan chinh. M6 hinh dong co c6 thé
dugc xdy dung theo mét trong hai cach sau: thu
nhét, dong co c6 thé dugc biéu dién bang hai cap
cudn day (h¢ truc quay dq) dai di¢n cho hai pha ba
cudn day (Mandal, 2015); tht hai, dya trén phén ra
khong gian vector (h¢ truc ¢ dinh (ap), dong co cod
thé duogc dai dién voi hai cap cudn day stator dugc
biéu dién trén khung tham chiéu stator (Ghosh etal.,
2019). O ca hai cach tiép can, thanh phan thir tu
khong duoc bo qua vi cac diém trung tinh cua hai
cudn day ba pha dugc cach ly.

Trong bai bao nay, m6 hinh SPIM duoc xay
dung dua trén phuong phap phén rd khong gian
vector (VSD — Vector Space Descriptor). Ly thuyet
VSD duge ding dé bién doi khong gian sau chiéu
ban dau ctia SPIM thanh ba khong gian con tryc giao
hai chiéu trong khung tham chiéu c6 dinh (), (xy)
va (z1z2). Tu cach tiép can VSD, c6 thé thdy rang
chuyén d6i ning luong dién co chi dién ra trong
khong gian con (af), trong khi d6 cac thanh phan
dong trong khong gian con (xy) chi tao ra ton that.
Céc vector dién ap trong (z/z2) bang 0 do cau hinh
trung tinh céch ly cia SPIM. Do d6, hai khong gian
con (xy) va (z/z2) khong anh huong dén qua trinh
diéu khién. (Golubev & Ignatenko, 2000).

C6 hai cach phan bb cudn day ddi voi SPIM:
Phan bd d6i xtmg (hai b day ba pha duge dit léch
nhau 60 do dién); phan bd bat ddi xung (dit 1éch
nhau 30 d¢ dién). Trong d6, SPIM c6 kiéu phan bd
cudn day bét ddi ximg duoc tmg dung rong rii hon.
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BO tri 1éch 30 d9 dién giira hai bo day stator gitp
SPIM loai bo thanh phan xung hai momen bac sau
cling nhu 1am giam dang ké ton that rotor do phan
bd nay lam giam cac thanh phan hai dong rotor
(Jones et al., 2001). Nghién ctru nay trinh bay mo
hinh toan SPIM kiéu rotor 10ng séc. So dd twong
duong voi hai by day dugc dat léch 30 do dién va
trung tinh cach ly dugc thé hién trong (Hinh 1). Dé
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xdy dung dugc mo hinh SPIM mot s6 gia thuyét
dugc dua ra nhu sau: (Bojoi et al., 2005):

— Khoang cach khe h¢ khong khi déu, cac cudn
day stator dugc bo tri doi xting trong khong gian.

—  Tir truong va dong tir hda dugc phan bd hinh
sin trong khe hé khong khi.

— B0 qua bao hoa tir va ton hao 15i thép.

Hinh 1. Phén bo cic cudn day trong SPIM

Trong d6:

a., b, c. : Biéu dién vector bo day stator pha a,

S§>7s° TS X
b, c trén hé truc c¢o dinh (af) ;

A, B, Cg - Biéu dién vector bd day stator pha
A, B, C trén hé truc ¢b dinh (o) ;

b,,c

r>-reTre K
b, c trén hé truc c¢o dinh (af) ;

Béng cach ap dung k¥ thuat VSD, khong gian
sau chiéu ban dau ciia SPIM dugc chuyén thanh ba
khong gian hai chiéu trong ba hé toa d6 cb dinh
(af),(xy) va (z1z2) . Su chuyén d6i nay dugc thuc
hién thong qua ma trdn chuyén d6i T6 (6x6)
(Golubev & Ignatenko, 2000):

a Biéu dién vector bo day rotor pha a,

_1 1 i 0_
2 2 2 2
. N T T 1
2 2 2 2
AT I T A
6_\/_1 -— - -—— — 0
3 2 2 2 2
R R O B
2 2 2 2
1 1 1 0 0 0
o o o 1 1 1]

Qua trinh bién doi ning luong dién co chi dién
ra trong khong gian con (af) va cac thanh phan hai
co bian ciing nhu cic thanh phan hai béc
I2n+1 (n=123,..)cling dugc bicu dién trong
khong gian nay. Cac bién d6i ning lugng dién co
khong duogc tim thay trong hai khong gian con (xy)
,(z122) (Zhao, 1995). So d@6 mach tuong dwong theo
hé tryc ¢b dinh (af) dugc thé hién trong (Hinh 2).

Hinh 2. So' 46 mach twong dwong theo hé truc of

Phuong trinh di¢n ap stator, rotor trén hé truc
(af) (Ghosh et al., 2019):

v, =Ri, +pi, 22
vﬁs = vaﬁv + p/lﬂv (23)

Vo =R, + @A + pA,, (24)
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—Rz

r"pr a)rﬂ“ar +pﬂ“ r

(2.5)
Phuong trinh tir thong stator, rotor trén h¢ truc
(af) (Ghosh et al., 2019):

A=, +L)i, +L1i

m-ar

(2.6)

/1/35 =(L,, +Lm)z'ﬂs +Lmiﬂ, 2.7)
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+L i

A, =, +L)i, +Li,  (28)

/1,3, =(L, +Lm)iﬁ,, +Lmiﬂs (2.9)

Phuong trinh khong gian trang thai (Ghosh et al.,
2019):

[-R. R(1-0) L R L
_?_,’_ 14 0 m _l’ m a)r
oL, oL, oLL L oLL,
I -R R (1-0) L L R || i, v,
) 0 _&‘_,’_ L m 3 m _r 2 10
is oL, oL oLL ' oLL L |iy]| 1|v,| &0
p = —
A, R R p) L| O
ar Lm r 0 N ~o, ar OL
s, L : A, 0
0 m & a]}" &
L L" LV .

Moémen xoén duge trinh bay nhu sau (Ghosh et
al., 2019):

Lini g

6 Lyt
Te:\/;P((}L ;»(;Locr_%)_/loa’(/1 r )

r r

(2.11)

Phuong trinh téc do quay rotor (Ghosh et al.,
2019):

w, = ;I(Te ~ Ty )dt (2.12)

Trong d6:

Vas> Vs> VarsVar: bién ap stator, rotor trén hé
truc (af) ;

. s . 5, Dong dién stator, rotor trén h¢
truc (af) ;

A m,ﬂ,ﬁy,ﬂ ar /1 : Tur thong stator, rotor trén
hé tryc (ap);

a,, ,: Tdc do dién, toc do quay rotor;
R ¢, R,.: Dién tr¢ day quén stator, rotor;

Ly, Ly, Dién khang tan cua day quén stator,

rotor;

LS 5 Lr : Bién cam stator va dién cam rotor;

Lm : Hb cam giita stator va rotor;
Te , T ;- Momen X04n, moémen tai;
J: Mémen quén tinh co;
P: S6 doi cuc;

2

Lm A A LN 4o A
o =1-——: HE s tur tan tong;
LiL,

p=—:
dt

3. MANG NEURON HAM CO SO XUYEN
TAM RBF

Ngdy nay, mang neuron nhén tao dang dugc st
dung phé bién trong cac giai thuat diéu khién thong
minh véi nhiéu giai thuat khac nhau. Mang neuron
RBF la mot truong hop dac biét cia mang neuron
truyén thang nhiéu 16p, mang c6 kha ning xap xi
ham rét hi¢u qud, ngoai ra mang RBF c6 thé huan
luyén de dang va nhanh choéng. Cau trlic co ban cua
mang gdm c6 mét 16p vao, mot 16p an va mot 16p ra
(Liu, 2013).

Mang neuron RBF dugc sir dung trong nghién
clru nay c6 cAu trac gdm 8 ngd vao, 17 neuron & lop
an va 1 ngd ra nhu (Hinh 3). Cac neuron & 16p 4 an
dugc kich hoat bang ham Gauss. Mdi neuron 16p an
chira mét vector tdm ¢ c6 cung kich thude voi vector
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ngd vao x dugc dinh nghia nhu sau (Liu, 2013):

) —c, @)

Hinh 3. Céu tric mang neuron RBF

Vector ngd vao x c6 dang:

3.1)

Phuong trinh ham Gauss neuron tht ; (Liu,
2013):

T
X = [xl X2 x8]

2

-e;

= exp| - ,v6ij=1,2,...,17(3.2)

Ngo ra cuia mang neuron RBF:

YO =wh +wh, +...+wh, (3.3)

Trong d6:
Cj =[c Jl cj2"'cj8] : Vector tam cuia neuron thir
Js

T

Gauss, véi bi > (0 mo ta gia tri do rong cua ham

: Vector d¢ rong cta ham

Gauss cua neuron thu j;

T . Je
= [Wl w2...w17] : Gi4 tr1 trong so;

Dé huan luyén mang neuron RBF, ham muyc tiéu
duogc dinh nghia nhu sau (Liu, 2013):

1
B0 =0~ S’ (34)
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Phuong phap Gradient Descent duoc ap dung dé
cap nhat thong so (Liu, 2013):

OE
Aw (1) = = —— = () = J(EDh; (3.5)
ow
j
i) =wie=D)+ w0+l (e =D-w;(e-2)]  (3.6)

2
OE X—C;
8bj(6) = === lye) =30 hy “;ﬁ]“ (.7

J J
bi(0)=bj(t-1)+Mb;(0)+alb;(t-D-b;(-2)]  (3.8)
OF Xj=cji
Ac (1) = -1 =nly(0) =3 (Olw; / 2ﬂ (3.9)
%ji bj
i) =cjilt=D)+ A () +alej(t-1)-cp(t-2)] (3.10)

Trong d6:
1 € (0,1): Toc d6 hoc;
a € (0,1): Hé s6 momen;

Trong s6 ban dau ciia cac neuron trong 16p 4n ¢
thé dugc chon dwa vao su phan nhom dir lidu vao.
Qué trinh huan luyén chii yéu chinh dinh trong s6
tuyén_ tinh & 16p ra. Céc trong so tuyén tinh & 16p ra
¢6 thé xem nhu doc 1ap vai cac neuron 6 16p an. Kha
nang xap xi chinh xéc va téc do ciia mang RBF con
¢6 thé cai thién hon nita b.'?lng viéc chon tdm, d6 rong
phii hgp cho cac ham co s& ¢ 16p an. Tuy nhién,
mang RBF thuong dap ing cham trong giai doan
huén luyén néu sb lugng neuron trong 16p an dugc
chon qua 16n.

Phan tiép theo s& ting dung mang RBF dé nhan
dang téc do quay, momen xodn, tir thong rotor SPIM
va két qua mo phong dat duoc.

4. NHAN DANG SPIM TREN HE TRUC

(ap) SUDUNG MANG NEURON RBF

4.1. So d6 mé phéng

So d6 mo phong hé théng nhan dang SPIM su
dung mang neuron RBF trén phan mém
Matlab/Simulink c6 dang nhu sau (Hinh 4):
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@ TL
T @ a
@ ua Ub
Ub IE Uc
@ Uc UA
UA IE .
@ us uc

Te [Nm]

wr [rad/s]

Shi alpha r

Shi beta r

SPIM

Toc do

ucC
UB
UA
Uc

Ub
Ua

TL

Momen Xoan

Shi alphar
Shi beta r

TE®

wr”

RBF

Shi” alpha r

Shi”™ betar

Hinh 4. So d6 h¢ thong nhan dang SPIM

— Ngb vao dbi twong: Dién ap sau pha, mémen
tai.

— Ngb ra d6i tugng: Momen xoan, toc do quay
va tur thong rotor.

— Ngo vao bd nhan dang RBF: Dién 4p sau pha,
mdmen tai, mOmen xoan, toc do quay va tir thong
rotor.

— Ngo ra b nhan dang RBF: Mémen xodn, toc
d6 quay va tur thong rotor.

Két qua md phdéng bd nhin dang moémen x04n,
toc do quay va tir thong rotor trén hé truc (f) dugc
trinh bay & phan tiép theo.

-10 -875 -75 -625 -5 -375 -25 -125
-1 -0875 -0.75 -0.625 -0.5 -0.375 -0.25 -0.125
-1 -0875 -0.75 -0.625 -0.5 -0.375 -0.25 -0.125

0
0 0125 0.25 0375 0.5 0.625 0.75 0.875 1

4.2. Két qua md phéng

Thong sb cua ddi tuong duge tham khao tir tai
li¢u (Mandal, 2015):

L, =0,0132H; L,=1H; Llr =0,0132 H,;

Ry=19Q R. =217,

an =230 V,p=2

w=314rad/s; J,. =0,02 kg.mz;

Thong sé mang neuron RBF dugc khoi tao nhu
sau:

a=0,9;

Tam ¢ dugc chon voi gia :cri (Ma tran 8 x 17,
hang 2 dén hang 8 c6 gia tri giong nhau):

L2s 25 375 5 625 75 875 10

0 0125 0.25 0375 0.5 0.625 0.75 0.875 1

b =[200;200;200;200; 200; 200; 200; 200; 200; 200; 200; 200; 200; 200; 200; 200; 200];
w =[0,23;0,15;0,06;-0,44;-0,50;-0,09;-0,54;0,60;0,97;-0,94; 0,07;-0,82; 0,60, 0,97; -0, 86; 0,87; -0, 96];

Két qua bo nhan dang va sai s6 nhdn dang tin
hiéu mémen xodn duogc thé hién trén hinh (Hinh 5,
Hinh 6), tdc d6 quay (Hinh 7, Hinh 8) va tir thong
rotor trén hé truc (e¢f) (Hinh 9, Hinh 10, Hinh 11

23

va Hinh 12). Trong d6 (Hinh 5, Hinh 7, Hinh 9 va
Hinh 11) thé hién clng lic dap tmg cta ddi tuong
va clia bo nhan dang dé d& dang so sanh. Nét lién thé
hién d4p tmg ddi tuong va nét dirt dam thé hién dap
ung bd nhan dang.
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%0 | | | TePOI TUQNG
— Te NHAN DANG
E 60 .
R
)
= 40 i
4
z A
~ 20 .
Z
s ~
0 N
o
S v
=20 - .
1 | 1 |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Hinh 5. Két qua nhan dang mdmen xoén. Pap g ciia ddi twgng va by nhian dang dwoc thé hién trén
cung mgt hinh

151 ' ' ' ' —ERROR

10

0 TJ\AA\/W/ /.

s I I I I _

ERROR

| |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Hinh 6. Sai s0 momen xoan

—
17
>

[y
>
=
I
L

N
=
T

I

TOC PO QUAY Wr (Rad/s)

0 —Wr DOI TUQNG
, , , = Wr NHAN DANG

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Hinh 7. Két qua nhin dang tdc do quay rotor
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|[—ERROR

157, s

g ]
-
&
&
=

0.5 .

0 mevwn},v\,\mwwm

1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Hinh 8. Sai s6 toc d9 quay

Quan sat cac ket qua mo phong vé bo nhan dang
momen xodn va toc do quay SPIM duoc thé hién ¢
hinh (Hinh 5, Hinh 6, Hinh 7, Hinh 8) cho thiy ring
dap tmg cta bd nhan dang bam theo dép ting ciia d6i
tuong:

— Trong (Hinh 6) sau khoang 0,2 gidy sai sO
momen xodn duoc xéac 1ap. Tai duogc lip vao dong
co tai thoi diém 0,6 gidy nén lam cho sai s6 mémen
xo0dn ¢6 do vot 16 14 2 va bi dao dong trong khoang

0,02 gidy. Sau khoang thoi gian 0,02 gidy thi sai sO
van tiép tuc hoi tu vé 0.

— Sai s6 toc do quay duge thé hién ¢ (Hinh 8),
dap ung xac lap trong khoang 0,1 gidy. Thoi diém
0,6 gidy tai dugc lap vao dong co nén dap g ¢ do
vot 16 nhung khong dang ké.

— DJ phu hop gitra dap u’ng ngd ra va dap u'ng
nhan dang mémen xoan c6 gia tri xap xi 99,8% va
toc do quay rotor 1a 99,95%. Do phi hop dugc tinh
dya trén (Nguyén Hoang Diing, 2013).
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Hinh 12. Sai so tir thong rotor trén truc 8

Két qua md phong vé bo nhan dang tur thong
rotor trén hé truc ¢ dinh (af) duoc thé hién trong
(Hinh 9, Hinh 10, Hinh 11 va Hinh 12). Két qua cho
thay tir thong bo nhan dang bam theo tir thong cua
d6i tuong sau khoang thoi gian 0,4 gidy.

Thoi diém 0,4 gidy dong co hoan tit qua trinh
khoi dong, dap tmg ¢ (Hinh 10 va Hinh 12) cho thay
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= = = = =
- = - >

>

0 ol
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0L

bo nhélq dang van hoat dong on dinh, sai s6 nhan
dang thap.

Do phu hop gitra dap img ngd ra va dap ing nhén
dang tir thong rotor trén truc « cd gia tri xap xi
99,82% va trén truc S 1a 99,85%.

Khao sat truong hop hé thong c6 nhiéu tring tac
dong vai cong suat 0,001 (Hinh 13):

—— NHIEU TRANG

0s L)

THOL GIAN(S)

Hinh 13. Tin hi¢u nhiéu tring
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Hinh 17. Két qua nhin dang tir thong rotor truc f truong hop cé nhiéu tic dong

Ket qud mo phong vé bd nhan dang mémen
xoan toc do quay rotor va tir thong rotor trén hé truc
¢d dinh (af) trong truong hop c6 nhidu tring tac
dong dugc thé hién trong (Hinh 14, Hinh 15, Hinh
16 va Hinh 17). Két qua cho thdy dép tng cua bo
nhan dang van hoat dong tot va khong bi mét on
dinh. D6 phu hop gilta dap Umg ngd ra va dap img
nhan dang c6 gia tri lan lugt nhu sau: Momen xodn
xap xi 99,21%, tdc d6 quay rotor xap xi 99,38%, tir
thong rotor trén truc @ xap xi 98,85% va trén truc

B 12 98,89%.

Viéc ap dung ludt cdp nhat trong s6 online dé
nhan dang déi trong bang mang neuron RBF thong
qua mo phong trén phan mém Matlab/Simulink cho
thdy duogc wu diém cia thuat toan:

— Dap tng tir thong trén hé truc (af) cua b
nhan dang ludn bam st tir thong ciia ddi tuong sau
thoi gian khoang 0,4 giay.

— Saisdnhan dang tién vé 0. Hé théng lam viéc
xac lap va on dinh trong truong hop dong co khai
dong va sau khi lap tai.

5. KET LUAN

Bai bao da trinh bay phuong phap nhan dang
SPIM cu thé 1a nhén dang cac thong sb momen
xodn, toc do quay va tir thong rotor trén hé tryc )
dinh (af) st dung phuong phap mang neuron RBF.
Két qua md phong sir dung phin mém
Matlab/Simulink cho thay bd nhan dang dat hi¢u
qua cao, sai s6 nhin dang hoi tu vé 0 va do phu hop
gilta dap Ung ngd ra va dap tng nhan dang nim
trong khoang 98%-99% khi h¢ théng hoat dong
khong tai, c6 tai va nhiéu trang tic dong. Nghién ctru
nay 14 tién dé dé viéc diéu khién SPIM khi sir dung
phuong phéap truyén théng hay théng minh nhu

28

FQC, DTC, Logic mo,... dugc thuén loi hon vi cé
thé w6 lugng dugc gid trj tire thoi momen xoin, toc
dd quay va tir thong rotor. Nhom tac gia s& tiép tuc
nghién clru giai thuat t6i wu dé lya chon duge s0
lugng neuron ¢ 16p & an va thong so ctua mang dugc it
nhat va toi vu nhat vi hién tai sb luwgng neuron va
thong sb cua mang con dugc lya chon va khéi tao
bang kinh nghiém.
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