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Tém tit

Bai bao xem xét bai toan diéu khién hé théng tuyén tinh khong ding theo dau ra, tic la
khoéng do vecto cac bién trang thai hodc dao ham cua tin hi¢u dau ra. Bé téng hop luat diéu
khién 6n dinh, mét thu tuc tryc tuyén dya trén viéc giai phwong trinh ma tran vi phan
Riccati duge chon. Dé téng hop b quan sat cac bién trang thai, mdt cach tiép can mdi duoc
dé xuét, bao dam céac gia tri woc lugng hoi tu don diéu vé gia tri thuc véi viee kiém soat
dugc thoi gian qua do. Y tuong chinh cua viée tong hop cic bd quan sat dua trén sy chuyén
d6i hé théng dong ban dau sang mot mé hinh hdi quy tuyén tinh chtra cac tham sé tinh chua
biét, trong d6 c6 chira cac bién trang thai ctia ddi twong didu khién ban dau. Sau d6 sir dung
thuat toan DREM dé uéc lugng vecto cic bién trang thai. Mot s6 mo phong trén
Matlab/Simulink minh chimg cho tinh ding dén cua Iy thuyét di xay dung, bao dam tdt

chat lugng clia cac qua trinh dap ung.

Tir khéa: Hé thong tuyén tinh khong dirng; bé quan sdt cdc bién trang thdi; nhin dang tham so.

1. Giéi thiéu

Bai toan diéu khién hé thdng tuyén tinh khong dirng 1a mot bai toan ¢ dién va duoc
nghién ctru k¥ ludng trong 1y thuyét diéu khién hién dai. Cac giai phap dau tién cta van
dé nay da xuat hién vao nhiing nam 50-60 cua thé ky trudc cho cac hé thong diéu khién
hang khong tu diéu chinh [1-3]. Trong vai thap ky qua, 1y thuyét diéu khién thich nghi da
dugc tich cuc st dung trong cac tmg dung k¥ thuat [4, 5]. Mé dau cho su phat trién nhiing
phuong phép diéu khién thich nghi 14 cac bd diéu chinh duoc xay dung trén co sé phuong
phép tiép can gian tiép hodc nhan dang tham so, trong d6 udc lugng cac tham s chura biét
cta dbi tugng duoc dua trén céc thuat toan nhan dang [6, 7] va sau do két hop voi luat

diéu khién. Dé uéc lugng cic tham sb, ngudi ta sir dung nhiéu phuong phap khac nhau.
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Vi du nhu phuong phap binh phuong trung binh tbi thiéu [8, 9], phwong phap tip hop mé
hinh [10, 11], cac thudt toan véi ham trong s6 tich phan [12], hodc bd mé rong dong
vecto hdi quy tuyén tinh [13, 14]. Téi cudi thé ky XX, dau thé ky XXI, nhitng cach tiép
can nhu vay dd mat di su phd bién. Tuy nhién, hién nay vé6i su cai thién dang ké vé kha
nang tinh toan ctia cac bo vi xur Iy hién dai, cling nhu sy ra doi cia cac phuong phap
nhan dang mdi, ching lai trd nén phi hop. Nhiéu phuong phap diéu khién thich nghi
véi cac thuat toan nhan dang tham s6 moi d duoc dé xuét cho cac dbi tugng bac cao.
Vi du phuong phap mo rong sai sé [12], thuat toan thich nghi bac cao [15, 16], thuat
toan thich nghi bo qua bo tich phan [17]. Hau hét cac phuong phap nay déu sir dung
thuat toan Gradient, dam bao dugc su hoi tu cta sai sd diéu khién tiém can vé 0, tuy
nhién ¢o tbc d6 hoi tu han ché. Nhu vdy, bai toan tong hop luat diéu khién cho cac hé
thdng tuyén tinh cho dén nay vén 1a cap thiét.

Céac phuong phap phd bién dé diéu khién hé thong tuyén tinh véi cac phan hoi
ngugc manh mé [18, 19] thira nhan rflng mot hé théng tuyén tinh tinh duoc biéu dién
v6&i mo hinh toan hoc dudi dang:

X(t)=Fx(t)+n(t)y(t)+bu(t)

y(t)=h"x(t)
trong d6: Xx(t) e R"- vecto bién trang thai khong dugc do; F - ma trdn (nxn),
b - vecto (nx1) va h - vecto (nx1) 13 nhitng ma trdn va vecto bat bién khong xac
dinh; m(t) - vecto tham s bién khong xac dinh; y(t),u(t) e R' - bién dau ra cia hé
thdng, dugc do va luat diéu khién.

Trong cac bai bao [18, 19], gia sir rang ham truyén cia hé thong véi bo 3 ma tran
F,b va h 1a co pha cuc tiéu, mot bd diéu khién da duoc tong hop dé dam bao sy on
dinh cho hé thong tuyén tinh khong dimg voi hé sé phan hoéi nguge du 16n. Tuong ti
c4c bai béo [18, 19], trong c4c cdng trinh [20-27] dd dwa ra cac bo diéu khién cho phép
6n dinh cac hé théng tuyén tinh khong dimg c¢6 gidi han vé cau tric.

Mit khac, voi su hiéu biét cua cac tac gia bai bdo nay, chua tdn tai mot phuong
phap chung nio, ngoai cach tiép can cd dién - giai phuong trinh ma tran vi phan Riccati
trén thoi gian thue. Noi cach khac, bai bao nay xem xét bai toan diéu khién hé thong
tuyén tinh khong dimg theo dau ra, tirc 13 khong do cic vecto bién trang thai hodc dao
ham cua tin hiéu dau ra. Dé téng hop luat diéu khién 6n dinh, mot thu tuc truc tuyén da
dugc kiém chimg dya trén viéc giai phuong trinh ma trdn vi phan Riccati duge chon.
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Phuong phap nay dé tong hop luat diéu khién vong kin theo céc bién trang thai véi cac
d6i twong tuyén tinh khong ding khi cac tham sb ciia d6i twong diéu khién da biét. Khi
cac bién trang thai khong duoc do, can tong hop mot bd quan sat cac bién trang thai qua
phuong trinh ma tran vi phan Riccati. B6 quan sat cic bién trang thai, duoc xay dung
trén co s& nghiém cua phuong trinh ma trin vi phan Riccati, dam bao tinh 6n dinh cap
lity thira cia mot hé kin trong truong hop hé thdng co kha ning quan sat dong nhat.
Thuat toan diéu khién hé thong tuyén tinh khong dimg dugc cac tic gia dua ra giai
quyét dugc nhirng nhuoc diém cua cac phuong phap trude do, vi du nhu kha ning gia
tang tdc d6 hoi tu cua cac tham sd ude luong vé véi gia tri thuc; dé)ng thoi cai thién
dugc chat lugng cta cic qua trinh qué do. Bai bao duoc trinh bay qua 5 phan: Phan 1
gidi thiéu tong quan, lam noi bat dong gbp cua bai bao so voi cac cong trinh trude do;
Phan 2 dit bai toan va dua ra hudng so bo dé giai quyét bai toan; Phan 3 tong hop luat
diéu khién voi bo quan st cac bién trang thai; Phan 4 dua ra két qua mé phong ching
minh tinh dung dan cta 1y thuyét da xay dung; Phan 5 két luan van dé va dua ra hudéng
phat trién tiép theo ctia cong trinh.
2. Dat bai toan
Xem xét hé thong tuyén tinh khong dimg c6 tinh diéu khién va quan sat duoc véi
phuong trinh trang thai sau:
X(t) = A()x(t) +B(t)u(b), 1)
y(t) = C(t)x(t), )
trong d6 Xx(t) e R" - vecto bién trang thai khong dugc do; A(t),B(t) va C(t) - nhiing
ma tran phi tinh; y(t) € R*- bién dau ra ctia hé thong; u (t) eR*- tin hiéu diéu khién.
Gia str rang tat ca cac thong sé caa mé hinh (1), (2) duogc biét trude (tic 1a cac hé
s ciia ma tran A(t),B(t) va C(t) la cac ham sé di biét, phu thudc thoi gian thuc),
nhung vecto cac bién trang thai x(t) khong duoc do.
* Yeéu cau: Tong hop luat diéu khién u(t), dam bao 6n dinh tiém can vé vj tri can
bang x=0.
Dé giai quyét bai toan tong hop luat diéu khién véi yéu cau duoc dit ra nhu trén,
céc tac gia dé xuat phuong an qua 2 budc:
Buoc 1. Gia str vecto bién trang thai x(t) dugc do. Dé tong hop luat diéu khién, can
str dung thu tuc tryc tuyén dua trén viéc giai phuong trinh ma trdn vi phan Riccati [28, 29].
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Buéc 2. Gia sir vecto bién trang thai x(t) khong duoc do. Pé xuit mot phuong
phap mai vé viéc tong hop bod quan sét bién trang thai x(t). Sau do6, dua trén co s& cac
thong $6 quan sat duoc, tiép tuc str dung thu tuc giai phuong trinh Riccati.

3. Tong hop luét diéu khién

Buéc 1. Xem xét mé hinh (1), (2), gia st rang vecto bién trang thai x(t) duoc do.
Chon luat diéu khién duéi dang sau:

u(t) = -BTPx(t), (3)
trong d6, ma tran P (ma tran nxn) véi phan ta bién thién 1a nghiém cua phuong trinh
ma tran vi phan Riccati:

P+A'"P+PA—-PBB'P=-2aP-Q, (4)
Vi sd >0 vamatrain Q=Q" >0.

Chtng minh dugc rang, khi str dung luat diéu khién (3) cho dbi tugng (1), (2) c6
the thu dugc sy hdi tu theo cap lity thira cua vecto cac bién trang thai x(t) ve 0. B¢ lam

duoc diéu nay, chon ham Lyapunov dudi dang sau:

V =x"Px. (5)
Pao ham (5) ¢ tinh dén cac phuong trinh (1) + (4), thu dugc:
V =—2ax Px—x"Qx<—-2aV. (6)

Tir bit ding thuc (6) cho thay su hoi tu theo cép ldiy thira caa vecto x(t) vé 0.

Buéc 2. D& xuat mot phuong phap méi, tong hop bd quan sat cho dbi twong didu
khién (1), (2). Bé tong hop bo quan sét, ta 4p dung phuong phap nhan dang thong s6 ma
y tuong da dugc cong b trong cac cdng trinh [30, 31]. Bé thuc hién diéu nay, ta nghién
ctru hé théng dong véi cau trac trong duong hoan toan vai hé thdng (1):

2(t)=A(t)z(t)+B(t)u(t). @)
Vecto sai s:

e(t)=z(t)—x(t). (8)
Dao ham 2 vé caa phuong trinh (8), thu dugc:

e(t)=A(t)e(t). 9)

Dua ra ma tran nghiém co ban cta phuong trinh (9):
D(t)=A(t)®(t),
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trong d6, dé don gian ta chon ®(0) =1.
Nhu da biét [32], ta co:
e(t)=d(t),
trong d6, 8 =2z(0)—x(0) - vecto c4c tham s6 chua biét, phu thudc vao tham sb cua hé
thong (1), (2).
Nhu vay, tir phuong trinh (8)
x(t)=z(t)—e(t)=z(t)-@(t)6,
Tur d6 dé dang thay rang, bai toan quan séat vecto X(t) c6 thé chuyén thanh bai
toan nhan dang vecto cac tham s chua biét 0 :
%(t)=z(t)-D(t)6. (10)

Pé nhan dang vecto cac tham sé chua biét 0, st dung phuong trinh (1), thu dugc
phuong trinh sau:

y(t)=C(t)z(t)-C(t)@(t)6. (11)
Tir phuong trinh (11), nhan dugc mot mé hinh hdi quy tuyén tinh ¢6 dién dang
q=0'0, (12)
trong d6: vo huéng q=y(t) —C(t)z(t), g € R* vavecto o' =C(t)D(t).
Dé nhan dang vecto cac tham s chwa biét @, c6 thé sir dung cac thu tuc tiéu
chun, vi dy thuat toan Gradient [33]

% = —koo'0+koq, (13)

trong d6 k >0 - hé s thiét lap.

Mat khéc, ta biét ring khi st dung thuat toan Gradient (13), vecto quan sat dugc 0
hoi tu vé vecto thuc © vai diéu kién kich thich lién tuc [33-35]. Hon nita, thuat toan (13)
khong cho phép kha ning gia ting toc d6 hoi tu ciia qué trinh nhan dang khi lva chon cac
gia tri caa hé so thiét 1ap k > 0. Dé bao dam tdc do cao cua qua trinh nhan dang tham s,
cling nhu tinh don diéu cua cac qua trinh dap Gng, tac gia su dung phuong phap
DREM [33]. Theo [33], dua cac tin hiéu da biét cua mo hinh hdi quy tuyén tinh (12) qua
khdi tré [H()](t) =()(t-7),trongdd 7eR, .
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q, =o;0. (14)

Xay dyng mé hinh hdi quy tuyén tinh mé rong trén co s& mo hinh hoi quy tuyén
tinh ban dau va cac md hinh hdi quy tuyén tinh thu dugc sau khi di qua cac khoi tré

g, =A.0, (15)
trong do:
a1 [0 ] Te
0= ¥ LA |e-|”
1 95, | _a)In_1 | o,

Nhan 2 vé cta (15) v6i phan bu dai s6 A, thu dugc
Y =adjA.qg, =A8,
Tu d6 thu dugc moé hinh vé hudéng dang Y, =A8,, trong d6 A=det{A.} - dinh
thirc cna matran A,.
Dé nhan dang @, ta p dung mot cong thiie tuong tw (13)
dé /dt =—kA(AD -Y,), (16)
trong do, k, - hé s6 duong, ting k, lam tang toc d cAc qua trinh hoi tu cta cac tham sb
chua biét vé gié tri thuc.
D& dang chiing minh rang, sai s6 é =éi —6 cia cac tham s6 can quan sat hoi tu
vé 0. Ta co:
6=k, (17)
Tir d6 cho thay rang, khi tang gia tri hé s6 k, c6 thé dat duoc su gia tang toc do
hoi tu 6, .
Nhu vay, khi vecto céc bién trang thai x(t) khong duoc do, str dung bo quan sét
(7), (10), (16) thu duoc gia tri udc luong vecto cac bién trang thai X(t). Khi do, luat
diéu khién (3) duoc viét lai dudi dang:

u(t) = -BTPX(t). (18)
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Nhu vy, qua 2 budc, cac tac gia da dua ra duoc thuat todn mai, tong hop luat
diéu khién thoa man yéu cau bai toan dit ra.

4. Két qua mo phéng va danh gia
Pé minh chung cho tinh dung dan cua ly thuyét da duoc xay dung & muc “Tong
hop luat diéu khién”, 2 mé phong trén Matlab/Simulink d& dwgc thuc hién.

Vi du 1. Xét d6i twong c6 phuong trinh trang thai sau:

X(t):[al_(;) ﬂx(t){ﬂu(t),

trong dé

0 - 0.2t khit<5
A=, khi t>5

Gia sit didu kién ban ddu x(0)=[2 -5] véi luat didu khién c6 dang
u(t) =—B"Px(t), tién hanh md phong véi Q=1 va nhiing gia tri khac nhau o =1 va
a =10. Két qua mod phong thu dugc trén hinh 1 dén hinh 5.

bé giai phuong trinh vi phan Riccati, ta tién hanh pho phong chinh phuong trinh

nay trén Matlab/Simulink va st dung Matlab ODE45. Nghiém P cua phuong trinh ma
tran vi phan Riccati thu dugc nhu trén hinh 1.

Time

Hinh 1. Nghiém cia phuwong trinh ma trgn vi phan Riccati.
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Quan sat hinh 1 nhan thy, phuong trinh vi phan Riccati ¢c6 nghiém P 12 nira xac
dinh duong, day chinh 1a diéu kién can dé hé cd kha niang diéu khién toan cuc vé khong.

T T T T
I [ ]
2k i
2-:: 5 1
"51__3 4
oE Ll s -
11 "g = y
ok | i
1 1 1 1
0 2 4 53 ] 10

Time
Hinh 2. Do thi dép vmg cua tin hiéu dieu khién u(t) véi a =1.
Hinh 2 cho thdy, v6i o =1, tin hiéu diéu khién u(t) hoi tu vé 0 sau khoang thoi

gian 4 s. Dy bao vecto cac bién trang thai hé théng ciing s& hoi tu vé 0 sau thoi gian
twong tu.

-

¥t

-f & i § ! § _
L] 2 4 G a8 10
Tirme

Hinh 3. Do thj dap 1mg cua vecto cac bién trang thai x(t) véi a =1.
Hinh 3 cho thdy, v6i a =1, vecto cac bién trang thai hé thong hoi tu vé 0 sau
khoang thoi gian 4 s.
Nhu vay, véi a =1 luat diéu khién u(t) dam bao on dinh tiém can vé vi tri can
bﬁng x=0 , thoa man yéu cau cua bai toan dit ra.
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Hinh 4. Do thi déap vmg cua tin hiéu diéu khién u(t) véi a =10.

Time

10

Hinh 4 cho thay, véi a =10, tin hiéu diéu khién u(t) hoi tu vé 0 sau khoang thoi
gian 1 s. Dy bao vecto cac bién trang thai hé thong ciing s& hoi tu vé 0 sau thoi gian

tuong tu.

x(t)

x1
e

Time

10

Hinh 5. Do thi ddap ing cua vecto cac bién trang thai x(t) véi o =10.

Hinh 5 cho thdy, véi a =10, vecto cac bién trang thai hé théng (1) - (3) hoi tu vé

0 sau khoang thoi gian 1 s.

Nhu vay, véi a =10 luat diéu khién u(t) dam bao on dinh tiém can vé vi tri can

bﬁng X =0, théa man yéu cAu cta bai toan dat ra.
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Hinh 6. So sdnh do thi ddp imng cua x(t) véi a=1 (nét dirt) va o =10 (nét lién).

Tur hinh 6, nhan thay tang gia tri hé s6 « lam ting téc d6 qua trinh hoi tu cua
vecto CAc bién trang thai hé théng vé gia tri thiét 1ap. Can luu y rang, khi ting gié tri hé
sé a, mic du lam tang qua trinh hoi tu vé gia tri thiét 1ap nhung cling lam gidm mot sb
chi tiéu chét luong khac (vi du nhu tang d¢ 1éch tdi da so voi gia tri thiét 1ap, tang tan sb
dao dong cta qué trinh qué dd). Vay nén, khi chon gid tri «, can chon lam sao bao dam
duogc gidi han gia tri cho phép vé cac chi tiéu chat luong cta qua trinh qua do, ph hop

v6i1 yéu cau cua bai toan thuc té, khong nén chon gid tri o qua thap hodc qua cao.

C6 dinh o =1, dé thdy rd anh hudéng ctia tham sé Q dén chét luong 6n dinh, tién
hanh mo phong vdi cac gia tri Q =0.011 va Q =101 . Két qua mo phong trén hinh 7.

«t)

Hinh 7. So sdnh do thi ddp img cua x(t) véi Q=0.01l (nét dirt) va Q =101 (nét lién).
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Tir hinh 7, nhén thiy, khi ¢d dinh gia trj hé s6 « , ting gia trj tham s6 Q ciing lam
tang tbc do qua trinh hoi tu ciia vecto cac bién trang thai hé thong vé gié tri thiét lap.

Vi du 2. Xét d6i twong c6 phuong trinh trang thai sau:
. at) 1 0
X(t)= X(t)+ u(t),
=% 5w o

trong do

-0.2t khit<5

al(t):{—l khi t>5

Gia st diéu kién ban dau x(0)=[1 -2], thiét lap cic gid tri r=0.01,
2(0)=[0 0], Q=1, @ =1, tién hanh md phong bd quan sat (7), (10), (16) két hop

luat diéu khién (18) vai céc gia tri khac nhau k =50; k, =500 va k =5000. Két qua
mo phong thu duoc nhu trén hinh 8 dén 15.

x2

x[t)

Time

Hinh 8. D6 thj ddp g cua tin hiéu bién trang thai thuc té x(t).
Nhu vy, tin hiéu thuc t& cta cac bién trang thai x(t) dap ung dugc yéu cau on
dinh tiém can vé vi trf can bang x =0.
Quan st hinh 9, 10 va 11 cho thay, véi gia tri k; =50, sau khoang thodi gian hon 1 s,

vecto cac bién trang thai hoi tu vé gia tri thuc t€ va sai so tiém can vé 0, minh chiing cho

tinh dung dan cua thut toan quan sat thong sé di xay dung.
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Hinh 9. P thj dap dmg cia tin hiéu quan sat diroc 6, khi k. =50.
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o 7
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= [ ]
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Time

Hinh 10. Pé thi ddp img cua tin hiéu bién trang thdi quan sat dwoc X(t) khi k. =50.

I I
3 Sai sh xl [
] —==—== 5gi sh x2
15[
L ]
i
H
- T
= )
£ (]
"2 05 %
3 *
\'lv
0 /._
0.5
-
o 1 2 3 4 5 6 7 8 8 10
Time

Hinh 11. B4 thi ddp img cia tin hiéu sai s6 X(t) = X(t)- x(t) khi k. =50.
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Nhu vay, khi str dung bo quan st (7), (10), (16) véi hé s6 thiét 1ap k;, =50, gia tri
cac bién trang thai quan sat dugc ti€ém can vé gia tri thuc sau khoang hon 1 s va luat
diéu khién u(t) gitip dam bao 6n dinh tiém can vé vi tri can bang x =0, bao dam duoc
yéu cau bai toan dit ra.

Quan sat hinh 12, 13 va 14 cho thdy, vai gid tri k =500, sau khoang thoi gian
hon 0.1s, vecto cac bién trang thai hoi tu vé gia tri thuc té va sai s6 tiém can vé 0.

Nhu vay, khi ting gia tri k; s& lam tang toc do cac qua trinh hoi tu ciia cac tham sé
chua biét vé gié tri thuc.

T T T T
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1 1 1 1
(1] 2 4 [+ a 10
Time

m— ] guan sat
————— x2 guan sat [

x(t)quan sat duoe

Time

Hinh 13. Hé thi ddp img cua tin hiéu bién trang thdi quan sat dwoc X(t) khi k= 500.
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Hinh 14. Do thi dap img cua tin hiéu sai s6 X(t) = X(t)- x(t) khi k, =500.

Két qua md phong hinh 12, 13 va 14 cho thay, khi sir dung bd quan sat (7), (10),
(16) vai hé sb thiét lap k. =500, gia tri cac bién trang thai quan sat duoc tiém can vé gia
tri thuc sau khoang 0.1 s va luat diéu khién u(t) gilip dam bao 6n dinh tiém can vé vi tri

can bang x =0, bao dam duoc yéu cau bai toan dit ra.

2 tetal
tetalZ
15} E
1 - -
= 05
G - -t
05 .
-1
0 1 2 3 4 5 [ 7 8 9 10

Hinh 15. o th; ddp ing cua tin hiéu quan sdt diegc éi khi k; =5000.

Quan sat hinh 15 nhan thdy, khi tiép tuc tang gia tri ciia k; toi mot gid tri di 16m,
c6 thé noi ngay lap trc gia tri éi hoi tu vé gia tri thye, dd thi dap tng cua éi la dang

xung vuéng.
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®t)

Time
Hinh 16. So sdnh dé thi ddp irng cua bién trang thai thuc
va trang thai quan sat dwoc khi k. =5000.

Quan sat hinh 16, nhan thiy véi gia tri k, du lon, bd quan sat s€ udc lugng dugc
va chinh xac gin nhu ngay lap tirc gid tri cac bién trang thai, diéu nay bao dam cho luat
diéu khién khong bi nhay voi bién d6 16n ¢ thoi gian dau. Pay chinh 12 wu diém 16n nhat
ctia thuat toan DREM so véi cac thuat toan udc lugng thong sé khac.

5. Két luan

Bai bao dé xuat phuong phap méi vé viéc tong hop luat diéu khién theo dau ra cho
hé thdng cd dang (1), (2). P tong hop bd quan séat cac bién trang thai dang (7), (10),
(16), bao dam cac tin hiéu quan sat dwoc hoi ty tiém can dén gia tri thong sb thuc cua
d6i twong didu khién. Dé tong hop bo quan sat, cac tac gia da sir dung cach tiép can méi
la bién d6i md hinh toan hoc gbc ciia ddi tugng diéu khién thanh mé hinh héi quy tuyén
tinh dang (12). Céc tac gia da dua ra mot s6 md phong trén may tinh, minh ching cho
kha niang lam viéc tot cua cach tiép can méi nay, dong thoi bao dam chét luong cua céc
qua trinh dap ng.

Hudng phat trién cua cdng trinh ¢ thé theo hudng ap dung phuong phap nay cho
I6p cac hé théng cd chaa thong sé chua biét, ddng thoi c¢o tinh dén sy anh huong cua
yéu té nhidu bén ngoai.
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OUTPUT CONTROL BY LINEAR TIME-VARYING SYSTEMS
USING PARAMETRIC IDENTIFICATION METHODS

Abstract: The problem of control for time-varying linear systems by the output (i.e.
without measuring the vector of state variables or derivatives of the output signal) was
considered. For the control design, the well-known online procedure for solving the Riccati
matrix differential equation is chosen. For synthesis of the observer of state variables, a new
approach is proposed, providing the possibility of obtaining monotonous estimates of
convergence with the regulation of transition time. The main idea of the synthesis of observers
is based on the transformation of the original dynamic system to a linear regression model
containing unknown parameters, which in turn were functions of the initial conditions of the
state variables of the control object. Then the DREM algorithm is used to estimate the state
variables. Some simulations on Matlab/Simulink prove the correctness of the theory built,
ensuring the good quality of the response processes.

Keywords: Linear time-varying systems; state observers; parameters identification.
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