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TOM TAT : Trong bai bdo ndy ching t6i trinh bay k§ thudt dung diéu khien md dé dim bdo hé
théng &n dinh lrong qué trinh mang than kinh hoc va m6 hinh héa dic tinh ngugc cia hé truycn
dong c¢6 tham s6 va tai bi€n déi. K&t qua md phdng trén may tinh cho thdy hudng nghién citu nay
¢6 trién vong nham gidp hé thdng vugt qua anh hudng x4u khi tham s& bién dong 16n.

L. DAT VAN BE

Khi diéu khién t6c do cia cdc hé truyén dong, ta ludn gép phdi nhitng khé khan gay
nén bdi su bién dong clia momen qudn tinh va moment xodn. Do tinh phi tuyén cla cdc
tham s§ dong va qudn tinh cia hé thong, nén khi ti€n hanh xiy dung mo hinh truyén dong
cho tay mdy, cdn thi€t phdi tinh dén cdc yéu td nay, dac biét 1a qudn tinh. Nhing han ché
phdt sinh khi tién hanh nghién ciu va lam gidm thiéu s& lugng céc tham 50 quén tinh trong
cdc hé phuong trinh tuyén tinh clia mgt s6 tdc gid trudc d6 1a :

¢ Rat kho phéan tich va xdc dinh ddng gan ding cla cdc mo hinh hé thdng dong nghich.

¢ Nhim xdc dinh cdc tham so can thiét, cdc thi nghiém va nghién cifu trudc day chi
dimng lai & mic do nghién ciu khéng tryc tuyén (off-line), viéc nghién cifu trong trang thdi
" truc tuyén (on-line) hau nhu chua thyc hién duge. Hién nay, xuit hién xu huéng diing mang
than kinh nhin tao d& gidi quyét van dé nay.

Khi diing mang than kinh nhén tao trong diéu khién, ta gid su dac tinh mé hinh hé théng
duge xap xi mot cdch chinh xdc bing mang than kinh. Du vdy, gid dinh nay chi ddng sau
mot qud trinh hudn luyén thich hop.

Khi hoc dic tinh ngugc cia hé thong bdt ddu tr zero thi hé than kinh nhéan tao phéi
dwge x 1y hudn luyén khong truc tuyén bing cdch dp dat ngd vao va ngd ra cla hé thong
nhim xdc dinh tdp di liéu hudn luyén cho mang than kinh. Trong tru‘dng hop nay, cin cé
mot hé bén viing (robust) dé c6 khd ning chiu dung dudc do phi tuyén Ién tren cd s6 lap dit
liéu huén luyén cho mang than kinh da cé.

Trong bai viét ndy, chiing tbi gidi quyét cdc van dé dat ra trén day theo cdc hudng sau :

¢ Trudc tién, dang diéu khién md dé dam bao hé dn dinh trong qué trinh huin luyén
khéng truc tuyén va hé di kha ndng chiu cdc bién dong khong 16n cud cdc tham sd do lic
dau mang than kinh xap xi chua dudc chinh xdc cdc tham s6 cd hoc.

¢ Sau d6, dang mang thin kinh d€ mo hinh héa dac tuyén ngmjc clia cd ché phi tuyén.
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IL. PHUONG PHAP BIEU KHIEN Md DUNG TRONG HE THONG = PHI
TUYEN THICH NGHI PE PIEU KHIEN TOC PO KHI CO QUAN TINH VA TAI
BIEN DONG:

Gid st hé thong gdm p truc chuyén dong thi moment tdi M vd moment quén tinh J
thudng dudge vi€t dudi dang [1]:

Mi=M.(x) va ] =J(x) (D

N X=X %5 XE il xp)T

Hay xét truc thii i vdi hé truc

Xi=0 VA X =0 2)
Dung phuong trinh Lagrange thit 2

B Bayir: ow
i( (DKIH)_ me bt o pot +Ml (3)

dt . OX OX
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Ta tim dudc:
dx;
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ot ax_i dt

véi  m: momen X0in
Wkin: ddng ning,
Woor: thé néng.

RO rang, sy bién ddng cda cdc tham sd phai dudc tinh dén trong hé diéu khién tdc do.
Trong trudng hop xét riéng theo ting truc, thi dnh hudng clia bién déng momen tdi va
moment quan tinh ¢6 th€ dugc gidm thiéu thong qua bd diéu khién m6 hinh bén viing c6 tinh
chinh m& - cu thé, ngudi ta ding mdt hé diéu khién thich nghi m& dé bl c4c dnh hudng ndy
[21,[3]. Tir d6, hé ruyén ddng co thé duge khdo sdt riéng 1€ dé€ tm ddp ung gid 161 uu dong
ciia hé diéu khién ¢ do.

Khio sit riéng trén titng truc chuyén dong ding bd quan sit thich nghi mé AFO
(adaptive fuzzy observer) :

Xét mot hé diéu khién c6 cdc tham s& diéu khién dugc dat & tri trung binh cia J(x) va
momen tai ML+m'>_‘£dﬁ
"'5Xj dt

dudge xdc dinh thdng qua bd quan st nhiéu. Bing cdch ding vong phan hdi, ta b 4nh
hudng cda momen tdi qua viéc hiéu chinh so sdnh v6i gid tri dong dién chudn. Tuy nhién,
dé loai trir khdi dnh hudng cda nhiéu va lam cho hé théng khong con nhay cdm véi nhibu, ta
cén gidi quyét cdc tré ngai phat sinh néu ra sau: ’

e Do gid trj hién tai cda J(x) la chua bi€t va chi biét dugc thong qua phép xdp xi, nén
momen tai s& khong thé dugc udc lugng chinh xdc thdng qua bd quan sit nhidu (disturbance
observer).

¢ Khi momen tai thay d6i qud nhanh, s& xuat hién sai s& dong clia bd quan sét do gidi
han cia thdi gian lén clia dong dién diéu khién va bd quan sat diang s& (digital observer)
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Vi th€ trong thuc t€, dic tinh dong ly twdng cia hé thuc hau nhu khéng thé dat dugce.
Tuy nhién, hién nay hé diéu khién
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md ¢6 thé cung cap cho ta kha ning vugt qua trd ngai ndy[4],[5]. Hinh 1 mo ta céu tric
clia hé diéu khién t6c do diing bd quan sat thich nghi md AFO. Sai biét Aw gilta gid tri t6¢ do
t6i wu va toc do thuc cla hé truyén dong va dao ham Ao cung cdp thong tin cho qud trinh
hiéu chinh mJ gid tri d6 1¢i diéu khién cia bd quan sét nhdam (31 thi€u héa sai s6 Aw. Bang
ludt m¢ duge trinh bay wén hinh-1. Cic két qua md phéng trén mdy tinh [6] (Hinh-2) biéu
dién ddp tng dong cia hé diéu khlen téc do theo huéng ndy. Trong d6, ¢6 xét dén thdi gian
t6i wu cda qua trinh dinh vi truc tay mdy khi moment tdi va moment quan tinh thay déi.

111 DIEU I\HIEN TOC PO THEO HUGNG MANG THAN KINH NGUQC INN
(INVERSE NEURAL NETWORK)

Nhu da trinh bay & tén, ta thdy bo didu khién md c6 kha ning gidi quy&t cdc van dé phi
tuy&n va ddm bdo tinh 6n dinh cda hé khi cdc tham s6 bi€n dong 16n. Tuy nhién, trong trudng
hgp momen déng thdi bién dong nhanh va thay ddi 16n thi bo quan sét s& gap sai s0 khi udc
hIdng momen. Vi thé, ta cin ding thém bd INN dé b vao cdc déc tinh phi tuyén cia cd ché
ndy thong qua cach ghép song song cdc bd AFO va INN lai v6i nhau dé thi€t 1dp md hinh
quan hé vao/ra clia hé thong [6],[7].

Sau day chiing t3i xin trinh bay cdc budc tién hanh gidi quyét theo hudng néu trén :

1. Ap tdp ngd vao cda mang than kinh: [x,X2,X3] = [0(k) , o(k-1) , ©(k-2)] va tin hiéu
ngd ra mong mudn cdia b INN 1a tin hiu di€u khi€n u(k) thong qua tap dif liéu hudn luyén
¢6 dugc tir khédo sdt thyc nghig¢m.

2. Sau qud trinh hoc - hiéu chinh thich nghi, mang than kinh cho k&t qué (2 ham xap xi
ctia tin hiéu diéu khién :

uk)= [o(k), ok-1),0(k-2)] (3)

Tin hiéu ndy dudc chén vao hé thong va dugc xem nhu 1a tin hiéu chuin cho dong dién
diéu khién vong. A

Sd dd khéi clia hé thong diéu khién ndy dugc mé td nhu hinh-3

IV.KET LUAN

Bai viét trén day 12 nhitng k&t qud budc dau cia ching t6i trong chuong trinh nghién cifu
tdng hgp hé thong didu khién chat lugng cao ding k§ thuit mang than kinh nhén tao. DI
nhién, d€ gidi quy&t cdc vin dé twén,hién nay trén thé gidi, nhiéu céu tric mang than kinh két
hgp véi logic m& da dugc dé xudt, trong d6 phdi k& dén hudng neural fuzzy va fuzzy neural
trong k¥ thuat didu khién m4y théng minh [8],[9],[10]. Viéc nghién cttu van con dudc tiép tuc
theo hudng nghién citu cdc bai todn tdc dong nhanh, theo bam t6t va tinh 8n dinh trong cdc hé
thdng c6 cdc tham s6 va tdi bién dong.

V.L&i cam ¢n

Ching tdi hét sifc cam on TS Ha Quang Phiic - B Mon Mechanics & Mechatronics. Dai
Hoc Sydney trong viéc gdi § va gidp d8 chiing t6i trong qua trinh thyc hién bai viét nay.
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'.'FUZZY AND NEUROCONTROL OF DRIVE SYSTEMS WITH CHANGING
PARAMETER AND LOAD
Nguyen Viet Hung — Tran Thanh Mai

ABSTRACT: In this paper, we present a technique that use fuzzy control to guarantee stability
during off-line training operation and neural networks to model the inverse characteristics of
drive systems with changing parameters and load. The computer simulation results indicate that
the proposed approach can be promising method to overcome the ill effects of wide-ranging
parameter variations. ' | .
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