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UNG DUNG MANG NORON TRUYEN THANG NHIEU LOP
PIEU KHIEN THiCH NGHI VI TRi PQNG CO DIEN MQT CHIEU

KHI CO THONG SO VA TAI THAY DOI

Pham Hiru Pirc Duc’”, Vit Manh Thiy?

YTrwong PH Kinh té-Ky thudt Cong nghiép, *Tricong Cao ding Kinh té-Ky thudt - PH Thai Nguyén

TOM TAT

Pong co mot chiéu 1am viéc véi phu tai thay d6i, dn dén nhiét d6 cua dong co cung voi mic do
tir hoa ctia mach tir thay doi, lam cho dién trd phén mg R cuia déng co thay déi, anh hudng xéu
dén dac tinh vi tri cua dong co. Bai bao nay dé xuit mot giai phdp ing dung mang noron truyén
thang nhiéu 16p diéu khién thich nghi vi tri dong co dién mot chiéu co thong s6 R va phu tai thay

d6i trong ving tai nho.

Tir khéa: Mang noron, diéu khién thich nghi, bé diéu khién NARMA-L2.

MO DAU

Pong co dién mot chidu co dic tinh didu
chinh toc do rat tot vi vy dugc st dung &
nhiéu Iinh vuc, dac biét diéu khién vi tri cho
robot.

Uid

Hinh 1. So d6 khéi cua mach vong dong dién
Khi dong co dién mot chiéu lam viéc véi tai
thay doi, lam dong dién phan ng thay do6i
theo yéu ciu cia tai, din dén nhiét do dong co
va muc do tir hoa cua 18i thép thay doi, do dé
lam cho dién tré phan tmg R cua dong co thay
d6i. Nhitng bo diéu khién PID khéng xét tdi
van dé d6 nén can c6 mot giai phap nao d6 dé
tao ra bo diéu chinh thong minh c6 kha ning
diéu chinh thich nghi vi tri cia dong co mot
chiéu khi lam viéc véi tai va thong s6 thay
d6i. Bai bao nay de Xudt giai phap sur dung
mang noron truyén thang nhiéu 16p diéu
khién vi tri dong co dién mot chiéu khi lam
viéc voi tai va dién tro phan tng R thay doi.
MO TA PONG LUC HQC VI TR PONG
CO PIEN MOT CHIEU
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Téng hop mach vong dong dién khi b6 qua
strc dién dong cua dong co

[1] So d6 khdi cia mach vong didu chinh
dong dién nhu hinh 3.1 trong d6 F la mach
loc tin hiéu, R; 1a bo diéu chinh dong dién,
BD 14 b6 bién dbi mot chiéu, S; 1a senxo dong
dién. Senxo dong dién c6 thé thuc hién bang
cac bién dong & mach xoay chiéu hodc bang
dién tré sun hodc cac mach do céach ly trong
mach mot chiéu.

Tt, Taw Tvor T Ti — cac hing s6 thoi gian cia
mach loc, mach diéu khién chinh luu, su
chuyén mach chinh luu, phin ng va senxo
dong dién.

R, — dién trd mach phéan tmg.

ouU d , , _
—— hé so0 khuéch dai cua chinh luu

o
Trong trudng hop hé théng truyén dong dién
¢6 hang s6 thoi gian co hoc rat 16n hon hing
sO thoi gian dién tir cia mach phan tng thi ta
¢6 thé coi strc dién dong cua dong co khong
anh huong dén qua trinh diéu chinh cia mach
vong dong dién (tic 1a coi AE = 0 hoac E =
0). Trong d6 cac héng s thoi gian Ty, Tg,
Tw, T 1 rat nho so vGi hﬁng s6 thoi gian dién
tr Ty Pt T = Ts + Tae + Tuo + Ti thi ¢ thé
viét lai
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Hinh 2. So d khéi ciia hé diéu
Ham truyén cta mach vong diéu chinh toc do 1
w( p) 1 1
U, ( p) K 4T, p(2T,p+1)+1 .7

Tur d6 ta c6 so d6 khdi didu khién vi tri nhu
hinh 3

U |1 1 1 4 q
MLy +atp+1 [ PpT,

Hinh 3. So d0 khéi ctia hé diéu chinh vi tri

Tir so dd hinh 3 ta tinh dwgc ham twong
duong ctia mach vong vi tri F(p) la:

1 1
(p)_ 2 '
K, 8TT p*+4T,p+1pz,
3 1+2Tp

1
1H2TP e p)—Lom, (28)
KWW]./ Ki Kw(p) pT(p c
UNG DUNG KHOI DPIEU KHIEN NARMA-
L2 PIEU KHIEN THICH NGHI VI TRi
DONG CO DIEN MOT CHIEU KHI
THONG SO VA TAI THAY DOI

B¢ diéu khién tuyén tinh héa phan hoi
(NARMA-L2)

B¢ diéu khién NARMA-L2 1a b diéu khién
thich nghi dugc xay dung trén co s& mang
noron nhan tao, y tudng cua bd diéu khién la
xap xi gan ding hé thong dong luc hoc phi
tuyén thanh hé théng dong luc hoc tuyén tinh.
Pé lam dugc diéu nay ta bat dau tir viée xdy
dung md hinh hé théng, sau dé dung bd diéu
khién NARMA-L2 dé nhan dang va diéu
khién dbi tugng.

Nhén dang ciia m6 hinh NARMA-L2

Nhu véi b diéu khién md hinh du béo, budc
dau tién de sir dung céac thong tin phan hoi
tuyén tinh (hodc bd diéu khién NARMA-L2)
la nhan dang h¢ thong dieu khién tuong lai.
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Ban hudn luyén mang noron tor md ta hé
thdng dong luc hoc twong lai. Budc dau tién
1a chon mét ciu tric md hinh theo muc dich.
Mot mé hinh tiéu chuidn ma nd da duoc sir
dung dé mo ta hé théng phi tuyén roi rac 1a
md hinh hé thong Nonlinear Autoregressive-
Moving Average (NARMA):

y(k +d) = N[y(k), y(k -12),..., y(k = n +1),
u(k),u(k =12),...u(k —n+1)]

Trong d6 u(k) 1a dit lidu vao hé thong, va y(k)
la dir liéu ra hé théng. Thu tuc nhan dang
duoc st dung cho bo diéu khién dy bao mang
noron 14 huan luyén mang theo xdp xi ham
phi tuyén N. Pay la thu tuc nhan dang duogc
sit dung cho bd didu khién du bao mang
noron.

Néu muén diu ra hé thdng bam theo mot
duong, yk+d)= yr(k +d) Bugc tiép theo 1a
phat trién bo diéu khién phi tuyén tir:

u(k) = Gly(k),y(k —1),...y(k —=n +1),y (k +d),
u(k —1),...u(k — m +1)]

Céc van d¢ v6i st dung bd diéu khién nay 1a
néu ban muodn huan luyép mdt mang noron }1‘1
ham G ma sé gié’lm thiéu sai léch, ban can
phéiii st dung fgruyén nguoc dong luc hoc.
biéu nay co6 thé kha cham. Mét trong nhiing
giai phap va d& xudt cua Narendra
Mukhopadhyay la sir dung m6 hinh gan ding
tir mo ta hé thér}g. B¢ diéu khién st dung &
day 1a m6 hinh gan ding NARMA-L2
?(k'l‘d}:f[}r(k}, Y(k'-l}_. . ..,Y(k'ﬂ"‘i}_, u(k},
u(k-1),..,u(km+1)]+gfy (), y(k-1), ...
y(k-n+1), u(k), u(k-1),..,u(k-m+1)Ju(k)
Mo hinh nay di theo hinh thuc, noi dau vao
diéu khién tlep theo u(k) khong pha1 la chua
bén trong tinh chét phi tuyen Loi thé cua mau
ndy la ban c6 the‘glal quyét nguyén nhan dau
vao di€u khién dau ra hé thong d@ thuc hi@n
theo y(k + d) = y«(k + d). Céc ket qua dicu
khién s€ c6 dang
U.(k} = {Yr(k-l_d}'ﬂ:y(k}: }r(k'-ll---i }r(k- n+1}1
u(k), u(k-1),..u(k-m+1)1} /{gly(k)

k-1, y(kn+1), u()u(k-1),. . u(k-m+1)]}
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Viée sir dung nay c6 thé gay ra hiéu khong 1o
nhitng ‘Vén d@, boi vi ban phai xac Qinh dau
vao diéu khién u(k), dwa vao cac dau ra tai
cung mot thoi diém, y(k). Vi vay, thay vi, sir
dung mo hinh

}r(k.'. d}:f[}{k}_, }r(k'il '"J.T.'l'r(k' n+1}: u(k}_.
u(k' 1}.1 ...,11(1{- m+ 1}] +g [}r(k}.l }r(k- 1}.1 b
y(k-n+1), u(l)ulk-1),..,u(k-m+1)Julk+1)

Trong d6 d > 2. Dudi day 1a nhitng con s6 cho
thay cau tric ciia mot mang noron dai dién.

Gan ding mang noron g()

X

o
<

Hinh 4. Céu trac mdt mang noron
Qus trinh diéu khién NARMA-L2
Str dung mé hinh NARMA-L2, ban ¢6 thé thu
duogc bo diéu khién
u(k+1) = {y (k+d)-fly(k), y(k1),...
y(k-n+1),u(k), u(k-1),..u(k-n+1)1} /{gly (k)
yk-1),. ., y(en+1), u(k), u(k-1),. . u(k-n+1)]}

Ma c6 thé cho d > 2. Hinh tiép theo la so do
khdi ctia b diéu khién NARMA-L2.

Giin ding mang novon ey

Gan dung mang novon )
Hinh 5. Bo diéu khién thuc hién v&i mé hinh nhan
dang NARMA-L2

Két qua md phong
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Thuc hién md phong trén Matlab véi cac gia
tri thong ) dong co dién mot chiéu ¢6 sb liéu
sau: Py = 32(KW), Uy = 220(V), lm
= 170(A), Wgm=1500(Vv/ph), Ruy = 0,0779(€2),
L,y = 0,0049(H), GD* = 2,8(kgm?), lam viéc
v6i phu tai M(Nm) va J(Kgm?) thay doi
trong viing phu tai nho. May phat téc mi hiéu
7-100 ¢6  ®gm =1500(V/P), U4,=100(V),

41n=0,08(A), R1i=200(€2). May bién dong loai
100/5(A). B0 chinh luu so d6 cau ba pha.

Baady o et

Hinh 6. So d6 khdi mé ta dong co dién mot chiéu
khi co R, M¢ thay dbi

RMAAZ Conti

Random Reference
7

ToWosspaeaZ

Hinh 7. So d6 mang noron truyén thang nhiéu l6p
diéu khién thich nghi vi tri ddng co giién mot chiéu
khi cd R va Mc thay d6i

J Plant Identification - NARMA | 2
File  window Help ~
Plant Identification - NARMA-L2

Metwork Architecture
Mo Delayed Plant Inputs: 2

Size of Hidden Layer a
Sampling Interval (sec) 03 No. Delayed Plant Outputs [ 2

Normalize Training Data

ing Samples | o000 [ Limit Output Data

Plant Input 01 i Plart Gt

Plant Input 04 Wi Plart Gutput

Siink Flart Mods!

[ Gererate Training Data | [ import Datm ] [ Exportomm ]

Training Epochs | 1o0 Treining FUNchon (g ainim =
Use Validation Deta Use Testing Data

Cancel

Generate or impord data before training the neural network plant.

Use Current Weights

Hinh 8. Bang diéu khién nhan dang tin hiéu vi tri
dong co mot chieu NARMA-L2
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Hinh 9. Dit liéu vao ra cta tin hiéu vi tri déng co
mot chiéu

A=)

) Export Data.

Select

Date Structure Name:

[ Export to Disk ] [ Cancel ]
J

[ Exportto Warkspace Help J
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Hinh 10. Xuét dit liéu
lam viéc

Hinh 12. Huan luyén
doi tuong véi du liéu

Hinh 11. Nhap dit ligu
vao bo diéu khién

D e et

Hinh 13. Dir ligu huin
luyén cho bd diéu khién

4 nhap vio NN NARMA-L2
i T

Hinh 14. Dit liéu xdc Hinh 15. Dir liéu kiém

nhéan cho b di€u khién tra cho bd diéu khién NN

NN NARMA-L2 NARMA-L2

Két qua md phong

s -

7
|

Lo

\ f

| /

T
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Hinh 15. B4 thi vi tri
mau qq (nét manh) va
vi tri sau khi da diéu
khién q (nét dam)
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Hinh 16. D) thi dién
tré R (Q)

Hinh 17. D6 thi dién ap  Hinh18. Do thi

diéu chinh momen tai Mc (Nm)

KET LUAN

Két qua mo phong cho thiy sai 1éch vi tri mau
Om VA vi tri q ciia m6 hinh diéu chinh rat nho
didu d6 chung to ring viéc sir dung mang
noron truyén thing nhiéu 16p trong diéu
khién thich nghi vi tri dong co dién mot
chiéu khi co thong s6 R va tai thay ddi trong
ving tai nho 13 mot giai phap rat hiéu qua va
¢6 d6 chinh xdc mong mudn. Mang noron
truyén thing nhiéu 16p 13 hé¢ MIMO, nén ciing
¢6 thé ung dung no trong diéu khién déi
tuong 1a hé MIMO phi tuyén.
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SUMMARY

APPLYING MULTILAYER FEEDFORWARD NETWORKS ADAPTIVE CONTROL
THE POSITION OF DIRECT CURRENT MOTOR WHEN R PARAMETERS AND LOAD
CHANGED IN THE LOW LOAD

Pham Huu Duc Duc**, Vu Manh Thuy?

University of Technology, 2School of Economics and Technology, Thai Nguyen University

When the direct current motor works with changed load, causes temperature of motor and
inductive level of iron core circuit changed, therefor armature resistance R of motor changed,
reason for the graph on position of motor is bad. This paper proposes a solution applying
multilayer feedforward networks adaptive control the position of direct current motor when R
parameters and load changed in the low load.

Keywords: Neural networks, NARMA-L2 control, adaptive control.
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