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TOM TAT

Bai bdo quan tam mé hinh hé thong c6 nhiéu va tham sé bat dinh thay doi theo thoi gian. Hai
mé hinh chudn dwoc sir dung dé tong hop ludt diéu khién. M6 hinh chudn thir nhat c6 cing dau
vao diéu khién nhu hé th(fng thue; sai léch dau ra cia mé hinh chuan nay va cua hé th(fng thuc
dwge xdc dinh. Ludt diéu khlén chinh dwoc tc;ng hop cho mé hinh chudn thir hai dé dat dwoc chi
tiéu chat lrong mong muon. Tir sai s6 ciia ddu ra mé hinh thiv hai va ddu ra hé thong diéu khlen
bii diegre tong hop tir gia dgo ham cua sai léch mo hinh chudn thir hai theo ché dg trieot va on
dinh Lyapunov. Ludt diéu khién dp dung cho hé thong thuwc la tong cua ludt diéu khién chinh va
thanh phan diéu khién bi.. Két qua mé phong cho thdy hé thong thire bam theo mé hinh chudn.

Tir khoa: M6 hinh chuén; Hé théng bit dinh; Nhidu bién déi; Didu khién ché d6 truot; Diéu khién bu.
1. TONG QUAN

Cac hé thong co dién la cac hé théng bat dinh hoat dong trong diéu kién cé nhiéu tai va nhiéu
ma sat. DSi véi cac hé thong bat dinh va nhidu tac dong vao hé théng cé gidi han, nghién ciru [1]
sir dung diéu khién ché d¢ truot véi thanh phan gian doan cua lénh diéu khién du 16n dé bu dugc
téng bat dinh va nhidu. Trong [2], tac gia s dung diéu khién thich nghi trén co s nhan dang
t6ng sai léch md hinh va nhiéu bang mang no ron xuyén tam, ddng thoi s dung két qua nhan
dang nay dé tao tin hiéu bu cho bo diéu khién duoc tong hop theo md hinh miu. Piéu khién thich
nghi trén co s& mang no ron xuyén tim ciing dugc thue hién trong [3] dé xap xi cac thanh phan
phi tuyén, nho do c6 thé tong hop hé diéu khién cho cac ddi twong phi tuyén co nhidu bat dinh,
Trong [4], tac gia dé xuat giai phap nhan dang cac thanh phan thay doi trong dai rong dé tir 4o
tong hop bo diéu khién ché do truot vai hai thanh phan caa lénh diéu khién, thanh phan thir nhat
ding dé dam bao ché do truot, thanh phan thir hai dung dé bu nhiing anh huéng cua phi tuyén va
nhiéu. Cac giai phap trén déu dua trén kha ning xap xi cac ham phi tuyén cia mang no ron nhan
tao. Tuy nhién, do chinh xac phu thudc vao thoi gian hoc caa mang. Chinh vi vay, cac giai phap
néu trén déu co hiéu qua tét ddi véi cac hé thong cé nhiéu thay ddi cham. Ddi véi cac hé thong
c6 nhiéu thay ddi lién tuc viéc nhan dang s& c6 nhitng sai s6 nhat dinh, vi khong thé dua sai s6
nhan dang bé hon mét gia tri nho tuy y dwoc. Giai phap s dung phuong phap phan hdi phi tuyén
hdn hop dé tong hop hé thong diéu khién bam theo mé hinh dugc dé xuét trong [5]. Tin hiéu
phan hdi bao gdm hai thanh phan, mot thanh phan tuyén tinh dam bao cho hé théng tac dong
nhanh, mét thanh phan phi tuyén lam giam sy qua diéu khién ciia hé théng. Tuy nhién, viéc tong
hop hé thong twong ddi phirc tap dE)ng thoi van con sai s6 hé théng Dé khic phuc nhugc diém
nay, giai phap nhan dang truc tiép bang cach Iay vi phan sai sb caa ddi twong that va md hinh
chuan, qua d6 xac dinh tong bat dinh va nhleu dé tao tin hiéu diéu khién bu dugc thyc hién trong
[6, 7]. Tuy nhién, phép Iay dao ham c6 sai s6 nén d6 chinh xac cia tin higu bu nhiéu khi khéng
dam bao, din dén sai sb trong hé thong Céc nghién ctru [8-10] sr dung md hinh chuén nhung
déu dudi dang mé hinh song song dé hinh thanh luat thich nghi, dam bao tinh 6n dinh Lyapunov
cho hé théng.
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2. PAT BAI TOAN
Xét 16p dbi twong tuyén tinh bat dinh co nhidu bién doi theo thoi gian dwoc mé ta bang
phuong trinh dong hoc (1).
X=Ax+Bu+ D(t) (1)
Trong do, X la véc to trang thai, X = [x1 Xz ... xa]", X € R"; U la véc to diéu khién, u e R; D(t)
la nhicu tuong thich bién doi theo thoi gian; A la ma tran trang thai, B |a ma tran dau vao; Ava B
déu la cac ma tran co6 chira cac thanh phan bat dinh.
Gia sir Am, B theo thir ty la cac ma tran hang, la xap xi cua c4c ma tran A, B. Khi d6 md hinh
dong hoc (2) dugce goi la mé hinh chuan cua hé (1):

Xo = AyXy +BU )
Trong cac nghién ctru [1-5], phwong trinh dong hoc (1) duge biéu dién lai dudi dang (3):
X=A,x+ B,u+AAX+ ABu + D(t) (3)
Goi F(t) 1a tong cua cac thanh phan bat dinh va nhiéu thay déi:
F(t) = AAx+ ABuU + D(t) 4)
Khi d6, (3) duoc biéu dién & dang (5):
X=AX+Bu+F(t) (5)
Giai phap nhan dang thanh phan F(t) trong [4] cho phép xac dinh duoc:
FO=F®+F) (6)

Vai F(t) l1a danh gia cua F(t) va F(t) la sai s danh gia.

Trong trudng hop nhidu thay d6i cham, c6 nghia su thay ddi ctia nhidu trong mot vai chu ky
diéu khién xem nhu khong thay ddi, khi d6 nho sir dung mang no ron nhén tao nén c6 F(t) tién
toi F(t) va F(t) dugc cho lanho tily ¥ va co thé bo qua.

Vian d¢ dat ra la can tong hop Iénh diéu khién u sao cho h¢ thong on dinh trong diéu kién
nhiéu D(t) thay d6i nhanh. O day, nhicu thay doi nhanh c6 nghia la viéc nhan dang né, xac dinh
g‘ié tri cua no dya tré’n cac thuat toan dicu khién this:h nghi trén co s¢ Mang no ron nhén tao lubn
ton tai mot sai so nhat dinh ma sai s6 nay khong the nho tuy ¥ nhu doi véi cac hé bicn doi cham;
sai s6 danh gia nay chi co thé nhé hon mét gia tri § nao do.

Chon mat truot (7) cho hé (5) véi 4 1a mot ma tran Hurwitz:

s=Ax=0 @)

D¢ hé thdng hoat dong trong ché do truot trén mit truot (7), Iénh diéu khién u dugc tong hop
tur 3 thanh phan: thanh phan di€u khién tuong duong Ueq, thanh phan gian doan Usw dam bao ché
dd truot va thanh phan bu Ugp.

U=Ug +Ug, +Ug, ©)

Vi :

Uy, =By (A +Ks); uy, =B} [san(s)]; u,, =B F (1) (9)
Trong d6, ¥ >0 nho tuy y, B, 1a ma trin gia nghich ddo cua B, .
Pé kiém chung su tdn tai cia ché dd truot, chon ham Lyapunov nhu sau:

V :%52:\/ =s§

4 N. Vi, V. Q. Huy, “Diéu khién ché dp truwot trong hé thong ... siv dung mé hinh chuén lai.”
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Khi do:
V= s{AA“x—A[A“x+ F+ KS+}/Sgn(S):|—AFA +AF}
=—SAKs — s[A;/sgn(s) —Alf]

Nhu vay, 1énh diéu khién (8) va (9) dam bao hé (5) hoat dong trong ché do trugt vai mit truot
(7). Khi thoa man diéu kién V <0, hé théng dugc 6n dinh theo Lyapunov va bd dé Babarlat [11]
dam bao mat truot s —0.

Khi sai s6 F(t) nho tay y (c6 thé bo qua), c6 thé chon y nhé tity . Tuy nhién, khi sai sé F(t)
khong con 1a nho tiy y, khong thé chon y nho tily ¥ ma phai thoa man diéu kién chat hon. Cu thé,

phan gian doan du Ién dé duy tri hé théng trén mat truot va diéu d6 s& gy ra hién tuong
chattering.

Cau hoi nghién ctru dit ra ¢ day 1a: Néu co thé xac dinh duoc sai léch md hinh va nhidu quy
vé dau vao vai sai s6 nho tiy ¥ thi thanh phan gian doan trong Iénh diéu khién co thé duoc chon
v6i bién d nho tay y, lam giam hién tugng chattering cho hé thong. Sau day, bai bao dé xuit
giai phap xay dung khéi xac dinh tong bat dinh véi sai s6 nho tiy chon cho hé (1) va xay dung
thuat toan diéu khién voi so d6 Xac dinh dai luong bét dinh nay. Luat diéu khién dugc tong hop
trén co sé thuat toan bu tong sai s6 ciia mé hinh thuc va mé hinh chuén lai.

3. TONG HQP HE THONG PIEU KHIEN THEO MO HINH CHUAN LAI

3.1. Biéu khién theo md hinh chuan lai

Xét ddi tugng c6 md hinh thyc (1) va m6 hinh chuan (2). Tir so d6 cu tric hé thong diéu

khién theo mo hinh chuan trén hinh 1, sai l1éch giita trang thai dau ra chuén va trang thai dau ra
thuec la:

e=X—X, =>€é=X—-X, (10)

€=Ax—-A,X, +B,u-B,u+AAXx+ABuU + D(t)

(11)
=A,(X—X,)+AAX+ABu+D(t) = A, (x—x,) + F(t)

Hinh 1. So do cau tric hé thong diéu khién theo mé hinh chudan.

Trong (11), ¢ chira cac thanh phan da xac dinh cua ma tran h¢ théng An nén viéc xac dinh ¢
khong cho gia tri truc tiep cua F(t). D€ khdc phuc nhuge diém nay, bai bao sir dung md hinh
chuan lai c6 dang (12).

=A,x+B,u (12)

Khac véi md hinh chuén (2), mé hinh chuén lai (12) st dung dau ra caa dbi tugng thyc x ma

khong tryuc tiép str dung dau ra cua déi tugng chudn Xm. Tir so d6 ciu tric diéu khién trén hinh 2,
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phuong trinh (11) s€ c6 dang (13).
é=AAX+ABu+ D(t) = F(t) (13)

Néu sir dung md hinh chuan (2) véi tin higu dau vao u, duoc xac dinh theo tin higu dau vao
chung u va dao ham sai s6 dau ra theo cdng thuc (14) thi hé (2) s€ dugc biéu dién dudi dang (15).

u,=u+B_é (14)

X, =AX,+B,uU+B €)=A X +B,u+F(t) (15)

Tir (30 va (15) nhan thdy x =x_ . Nhu vy, néu diéu Kién dau cua hai hé nhu nhau, x(0) =
Xm(0), trang thai chuan xm ctia hé (2) véi diéu khién (14) ludn bang trang thai dau ra x cua hé (1).

x|, =X, |u2 <> U, =U+Ug, v6i u, =B é (16)

Nhu vay, néu lénh diéu khién u, dugc tong hop cho mé hinh chuan dap ung day du cac yéu

cau vé chat lu’(,n‘lg diéu khién thi co thé tao duqq Iér}h diéu khién u cho ddi twong thuc trén co s&
(13) va (16). bieu nay dugc minh hoa bang so do cau trac trén hinh 2.

_,éu—szm f >

Am‘—

Hinh 2. So do cau triic hé thong diéu khién theo md hinh chudn lai.

Trong hinh 2, C la bo diéu khién cua hé (2), tao Iér}h diéu khien us. Véiglénh diéu khién u;
nay, hé (2) s€ co chat luong dicu khien nhu mong muon; u la Iénh dieu khién cua hé (1), uz la
lénh diéu khién caa hé (2). Tin hiéu diéu khlen Uz va u lién hé voi nhau theo (16). Dé hé c6 chat
lwong diéu khién nhu mong mudn, u; Va U, can phal bang nhau: u; = u,. Tir d6 ta co:

=u, - B¢ 17)

Nhu vay, u duoc tao ra tir u; theo (16) va u, duoc tao ra tir u theo (17). Véi so d6 cau tric trén
hinh 2, hé théng thuc hoan toan bam theo mé hinh mau. Trong (16), u, = B & duoc goi la I¢nh
diéu khién bu. Noi dung tiép theo s& tong hop 1énh diéu khién bu theo (16).

3.2. Téng hop lénh diéu khién bu dwa theo ché d¢ trugt

Trong thyc té, khau dao ham thuong co sai s6, va do d6 néu don thuan ap dung cac két qua
néu trén thi h¢ thong sé khong c6 chat lugng nhu mong mudn ma gitra gia tri bien trang thai cua
md hinh mau véi hé thong thuc s& co sai s6 nhat dinh.

6 N. Vi, V. Q. Huy, “Diéu khién ché dp truwot trong hé thong ... siv dung mé hinh chuén lai.”
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Dé khic phuc nhuge diém nay, thay vi lay dao ham truc tiép sai léch e, bai bao dé xut giai
phap tin hiéu sai léch duoc dwa qua mot khau quan tinh bac nhat va dao ham dau ra cua khau nay
s& duoc str dung thay cho dao ham sai s6 e. Véi 7 1a hang s6 thoi gian tuy chon, ky hiéu dau ra
cuia khau quan tinh bac nhit Ia &, khi d6 ta co:

e

7s+1
€-¢ (19)
T

D>
Il

(18)

D>
Il

Nhu vy, thay vi lay truc tiép dao ham cua sai s6 m6 hinh e, dao ham cua dau ra khau quan
tinh bac nhat (vi phan gan dung) dé dang xéac dinh bang cac phép toan s6 hoc (19) s& dugc st
dung dé tao lénh dicu khién bu.

Goi ¢ 1 sai 16ch gitra phép tinh dao ham qua khau quan tinh bac nhét va khau vi phan Ii tuéng:

e=6-¢ (20)

Duéi day s& danh gia sai léch & nay va khang dinh tinh bi chin ctia né.

Gia sir sai léch e c6 ¢ao ham bac 1 hitu han (Iuén bi chin bai mot hiang s6 C > 0), hay:

sup|¢l|< zC (21)

Tur (19) va (20) ta co:

é=

=—=¢ (22)

Két hop véi léy dao ham 2 vé cua (20) nhan dugc:

PR PO (23)
T
Phuong trinh (23) c6 nghiém:
1
£ =16 f‘—e:!img:—e (24)
Két hop (21) vai (24) nhan duoc:
!im|€| <7zC (25)

_Trong (16) Iénh diéu khién bu dugc téng hop theo ¢ . Khi thay & bang € s& c6 sai léch luong
diéu khién bu, diéu nay s& dan dén sai léch gitra trang thai cia mé hinh chuan va trang thai cua hé
théng thuc. D& khr sai s6 nay, 1énh diéu khién bu dua theo é s& duoc tdng hop bang ché do truot.

Theo hinh 3, sep 12 sai s6 giita Xm Va X. Ta s& chon Sp = 0 12 mit truot.
S = D(X, —X) =3, = D(X, —X) (26)
Véi @ =[¢p, ¢, ... ¢,] 1a ma tran chira cac tham sb clia mit truot, duge chon sao cho da thire
P"+ @ p " +...+ ¢, p++g, laHurwitz.
Theo so db cAu trac trén hinh 3 ta c6:
S =D A X, B, (U, +U) — A X~ AAX— B, u - ABu - D(t) ]

=®[ A, +B U, —F ()] (@7)
=®[ As,, +Bu, €]
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Chon ham Lyapunov:

1 2 y .
Vo = Escp =V =555 (28)
Khi d6:
Vi, =Sy (DA S, + DB, U, — DE) (29)

Hinh 3. So' d6 cau triic énh diéu khién b theo mé hinh chudan lai.
Lénh diéu khién bu uey duge chon nhu (30):

u, =—(®B,)" [CDAnscp —(®B,)" ®E+Ssgn(s,, )] (30)
Khi do:
V,, =5, [(D(é—é)—ﬁsgn(scp )] (31)
Bién dbi (31) nhan duoc:
V, =5, [d)g — 55gn(s,, )J

(32)
=|s, [(Dgsgn(scp)—é] <[s,|(@7C-5)
Trong (18), néu chon z du nhé thi ®zC < d, vai 6 1a s6 duong cho trudc nho tiy .
Dit § = ®rC + u voi u ciing 1a s6 duong nho tiy y. Khi do: ®:C - = —pu.
V,, <[s,|(®7C —8)=—uls,|<0 (33)

Nhu véy, voi lénh didu khién bu duoc chon theo (30), ham Lyapunov (28) s& c6 dao ham nho

hon 0 nén gia tri mat truot (27) s& tién vé 0, didu nay c6 nghia la trang thai cua déi twong thuc s&
tién ve trang thai cia mo hinh chuan, x — x,, . Két qua trén sé dugc kiém chung bang mé phong.

4. MO PHONG VA THAO LUAN

4.1. Poi twgng mé phéng

Khao sat h¢ thong diéu khién bam goc ciia mot hé SISO dudi tac dong ctia nhidu o mé ta [7]:
6(t) = —2560(t) + 133u(t) + D(t) (34)

N. Vi, V. Q. Huy, “Diéu khién ché dp truwot trong hé thong ... siv dung mé hinh chuén lai.”
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D(t) = 50 X exp [—w — 20 X exp —ﬂ (35)
2x0,22 2x0,12
Sai l1éch bam goc va dao ham cua sai 1éch bam:
e(t) = 04(t) — 6(t); é(t) = 64(¢) — 6(t) (36)

Dit: x; = e(t); x, = é(t); u(t) latin higu diéu khién mé men tryc tiép.
Hé théng (34), (35), (36) dugc viét dudi dang phuong trinh trang thai (37):
X1 = X (37)
{xz = —25x, —133u+ (64 + 2504) + D
Gia sir, vi tri goc va tbe do goc ban dau cia hé thong 1a:
6,(0) = —0,5 rad; 6,(0) = —0,5 rad/s (38)
Trang thai ban diu cua hé thdng véi 0,4 (t) = 1(t) 1a: [x; x,]” =[1,5 0,5]7
Trang thai ban diu cua hé thdng véi 0, (t) = sin(t) 1a: [x; x,]T =[0,5 1,5]7
Tham s6 bo diéu khién: 1= 250; K =50; y =0,1; 7 =0,02; d =0,1; ®=[1 0].
Tham sb cua mat truot: s = 250x; + x,
Chon mo hinh chuén c¢6 phuong trinh dong hoc nhur (39):

Xi
{xzm =—20X,,, —100u (39)

4.2. Két qua mé phong
Mo phéng duogc thuc hién voi dau vao dang 1(t) va dang sin(t). Nhiéu gia dinh c6 bién dang

nhu hinh 4. Nhidu tron (35) tac dong vao hé thdng tai cac thoi diém 1,5 s va 3 s. Nhidu dot bién
xudt hién & cac thoi diém 4 s, 55, 65 va 7 s, tac dong trong khoang thoi gian 0,5 s.

Thoi gian (s)

Hinh 4. Tin hiéu nhiéu phy thudc thoi gian: dang tron va dét bién.
Trwong hop 1: Md phong voi dau vao 1(t).

15— x10° ‘ . . 1.5L x10°
© k=) xm1
S 9 g i 2
> = 0
05b— 0 2 4 6 8 10 05— 0 2 4 6 8 10
0{ 0
0 2 4 6 8 10 0 2 4 6 8 10
Thoi gian (s) Thoi gian (s)

Hinh 5. Trang thdi x1 ciia mé hinh thuc va xm ciia mé hinh chudn.
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200f 200
150} : ~ 150r 0.2 T
21, Jqu_u* £ {0
Z 1001 0 - | | \N,mof 02 . |
Sl 0 2 4 8 8 10| 3 g o 2z 4 &6 8 10
0 0
0 2 4 6 8 10 0 2 4 6 8 10
Thoi gian (s) Thoi gian (s)
Hinh 6. Tin hiéu diéu khién ui va u,.
200F . . . .
05 . . . .
180 |
g
S 100r 4 5
50+ 0 2 4 6 8 10
0
0 2 4 6 8 10 0 2 4 6 8 10

Thoi gian (s) Thoi gian (s)
Hinh 7. Tin hiéu diéu khién twong dwong ueq va diéu khién bit ucp.

Nhdin xét: Cac thanh phan diéu khién déu c6 bién dang mugt ma, dam bao h¢ théng khong c6
chattering. Sau qua trinh qua do, trang thai cua h¢ thong thyc luén bam sat trang thai cua mo
hinh chuan trong d6 c6 sy dong gop tich cuc cua tin higu diéu khién bu ugp (hinh 7). Truc quan
thay rang tai cac thoi diém xuat hién nhidu (hinh 4), trang thai cua hé thdng déu bi anh huong va
thé hién rd nét trén hinh 5. Tuy nhién, nho cd diéu khién bu Uep nén gid tri trang thai cua h¢ thong
thuc ‘luon duoc dam bao hoi tu vé 0 (dudi 1073 rad).’ Khi xuatNhlen nhlreu, thanh phan qdleu khién
bu déu c6 phan img mang tinh thich nghi, dap g tot v6i nhi€u dot bién ¢ cdc thoi diém 4 s, 5 s,
6 s, 7 s va ciing dap ung tot voi nhieu tron (35).

Truong hop 2: Mb phong voi dau vao sin(t).

0.6} ~—~~
E 04} £
Z 02 =
~ 0 s
S 02 -0. : - : : -
0 2 4 6 8 10 0 2 4 6 8 10
Thoi gian () Thoi gian (s)
Hinh 8. Tin hiéu diéu khién u1 va U,.
i i - i 0.4
05F I I I ]
€ €
Z o | | | ] z
g g
< 05 | | | | ] S . ] . .
0 2 4 6 8 10 0 2 4 6 8 10
Thoi gian (s) Thoi gian (s)
Hinh 9. Tin hiéu diéu khién twong dwong ueq va diéu khién bl ucp.
x10° «1073
z 4 ! ! ‘ xm1 =
g 2 i
~ 0 = 9
—
< 4 . ‘ | < 0
0 2 4 6 8 10 0 2 4 6 8 10
Thoi gian (s) Thoi gian (s)

Hinh 10. Trang thdi xmi cua mé hinh chudn va x1 ciia mé hinh thue.
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Nhdn xét: Tuong ty nhu v6i dau vao 1(t), sau qua trinh qua do, cac thanh phan didu khién duoc
tong hop déu c6 bién dang mugt ma (hinh 8, hinh 9), dam bao cho hé thong khong c6 chattering.
Trong hon 3 gidy dau tién, hé thong chiu tac dong ctia nhiéu tron; con tai cac thoi diém 45,55, 6 S
va7shé théng chiu tac dong cua nhidu dot bién; tuy vay, ché dd truot van duge dam bao va trang
thai ctia hé thong thuc ludn bam st trang thai ciia mo hinh chuan nho didu khién bu Uep. Chinh nho
C0 Ucp nén sai s6 van tdc (trang thai X2) nhanh chong tién vé 0, dam bao cho X3 nhanh chong tién vé
0 (duéi 107 rad) (hinh 10). Nhu vay, khi st dung ché do truot dé tao Iénh diéu khién bu, hé thong
thuc s& bam chinh xac theo md hinh chuan, va khi d6 ching ta hoan toan cé thé diéu khién doi
tuong c6 tham sb bat dinh chiu tac dong ctia nhidu trén co so sir dung ché do truot.

5. KET LUAN

Bang cach stir dung md hinh chuan lai, mot dé xac dinh sai s6 mé hinh, mot dé tong hop 1énh
diéu khién, két hop vai tao 1énh bu trén co s& ché do truot tir thdng tin sai 1éch mé hinh va sai
léch trang thai sau bu, 1énh diéu khién cho cac hé théng bat dinh c6 nhiéu bién d6i da duoc tong
hop. Lénh diéu khién gdbm hai thanh phan, thanh phan thi nhat dugc tong hop theo mot phuong
phap kinh dién cho mé hinh chuan cua hé théng, thanh phan thir hai dwoc tong hop theo ché do
trugt dugc dua tryc tiép vao hé thdng thuc nhu 1énh diéu khién bu. Hé thong bét dinh ¢6 nhiéu
dugc tong hop theo phuong phap dé xuat dam bao chit luong nhu hé thong co tham sb hang va
khong c6 nhiéu duoc tong hop bang mot phuong phéap kinh dién nao dé. Két qua nay cé thé ap
dung cho cac hé thdng bat dinh cé nhiéu néi chung va cho cac hé thong diéu khién hoa luc noi
riéng, khi do anh huong cia sy chuyén dong ciia muc tiéu, caa ngudi diéu khién va cac phat ban,
hé thong diéu khién hoa luc ludn co tham s thay déi va co nhiéu.
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ABSTRACT

Sliding mode control with a hybrid reference model
in time-varying uncertain parameters and disturbance systems

In this paper, the model following the problem of a system with time-varying uncertain
parameters and disturbances is concerned. There are two reference models used for
synthesizing control law. By using the first reference model with the same control input as the
actual system, the error of the first reference model output and real system output are
determined. At the same time, the primary control law is synthesized for another reference
model for the desired performance. The compensated control has two parts: the first one is
synthesized from the pseudo derivative of the error of the first reference model output and the
actual system; the second one is synthesized from the error of the second model output and
system output by sliding mode control technique. The control law applied to the actual system
is the total of the primary and compensated control law. The system with a control law
synthesized by this algorithm will follow the model. The results are verified by simulation.

Keywords: Reference model; Uncertain system; Time-varying disturbances; Sliding mode control; Compensated control.
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