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DIEU KHIEN TOI VU PHI TUYEN sir Dl)NG
MA.NG NORON

vUNHULAN

Abstract. In this paper the method of the nolinear system Indetification is presented by using

multi layer neural networks.

1.D!T VAN DE

Dieu khien tai iru la eo sa cho nhieu Iinh VI!C ling dung. Tuy nhien dai voi h~ phi tuyen,
viec giai phuong trinh qui hoach hoat dong Hamilton-Jacobi-Bellman d~ tim dieu khien toi uu
phi tuyen gap nhieu kho khan [2].

Trong bai bao dfi sir dung m~ng no ron nhieu lop nhan dang dai nrong phi tuyen [I] trong
qua trinh dieu khien tai U'U.

2. DlEU KHlEN PHAN HOl TOl UU PHI TUYEN
Xet he:

x(k + I) = f(x(k), utk) (2:1)
a day x(k) E R", u(k) E RP

x(k) vu u(k) bieu dien vecto trang thai va vecto di611 khien tai thoi diem k.

Dai voi bai toan dieu khien barn (tracking control) tieu chuan di611 khien eo dang.

I IN-I

J= - (x(N - xo)Tp(N)(x(N) - x.) + - L ((x(k) - xofQ(x(k) - xo) + (u(k) - uo)TR(u(k) - u.) I
2 2 k-I

(2.2)

voi u, - vecto dieu khien mong muon

x, - vecto trang thai mong muon

Pt N), Q, R - cac ma tran thirc dai xirng xac dinh phuong.

Dieu khien toi uu phi tuyen se dat diroc khi giai phuong trinh qui hoach dong Haminlton-
Jacobi-Bellman sau day [2].

(2.3) v(x(k» = min ( ~ (xtk) - xo)TQ(x(k) - Xo)+ (u(k) - lIo)TR(lI(k) - lIo) + v(x(k + )))}
ut k ) 2

Ngoai ra eo the bieu dien v(x(k» theo dang:

(2.3a)
I

v(x(k» = 2 (x(k) - xo)Tp(k)(x(k) - xo)

voi luu '1:

(2.3b)
I

y(x(N)) = '2 (x(N - x,,)T(x(N - xo)
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H011 niia:

1
(2.4) v(x(k + I» = 2' (f(x(k), utk) - xofP(k + l)(f(x(k), utk) - xo)

D~ tim nghiern cua (2.3). Thay (2.4) vao (2.3), Hly dao ham ve phai & (2.3) va d1:itbang O.

(2.5.) 2R(u(k) - u.) + f,~(xtk), u(k»P(k + l)(f(x(k), u(k) - xo) + (nx(k), u(k)

- xoT)P(k + I )fll(x(k), utk) = 0

Phan ra f(x(k), u(1» lan can u, theo chuoi Taylor, bo qua cac sO'hang bac cao:
(2.6) f(x(k),u(k» = f(x(k),uo) + fo(x(k,uo)(u(k»

Thay (2.6) vao (2.5), dieu khien tim diroc eo dang:

(2.7) u'(k) = (R + f,~ (x(k), uo)P(k + I)fu(x(k), uo»') C (x(k), uo)P(k.+ l).(f(x(k), uo) - xo)

Den day eo th~ sir dung 2 mang no ron nhieu lop nhu a [1] d~ xac dinh f(x(k),uo) va
fo(x(k),uo)' Co th~ xap xi.

(2.7a)· fu(x(k), uo) ~(x(k), u, + I) - f(x(k), u.)

van d~ con lai la xay dung quan h~ giira P(k) va P(k + I). Tiep tuc phan ra f(x(k), uo) theo
chuoi Taylor lan can x, va eo th~ lay den sO' hang bac 2 do trang thai x(k) bien d6i nhanh hon
dieu khien u(k):

(2.8)

V6'i:

(2.8a)

(2,8b) r., (xo' uo)=fxx (x(k), UO)IX(kl=x
o

Tu phuong trinh (2.3) va (2.3a), (2.3b) suy ra:

(2.9) (x(k) - xYP(k)(x(k) - x.) = min (x(k) - xo)TQ(x(k) - x~) + (u(k) -
u(k)

1 .
lIo)TR(utk) - lIo) + 2' (f(x(k), utk) - xo)Tp(k + 1)f(x(k), u(k) - xo)

Thay (2.7) vao (2.9) rut ra:

TIT
(2.10) P(k) = Q + r r, (x., lIo) + 2 (x(k) - xof f xx (x., uo){KT(x(k»RK(x(k» +

TIT
(1 - fu(x(k), uo)K(x(k» Tp(k + 1)(1 - fu(x(k), uo)K(x(k» I( f x (xo,Yo) + 2 f xx (x., uo)(x(k) - xo)

voi dieu kien bien PtN), trong do:

(2. lOa) Ktxtk) = (R + fu(x(k), uo)P(k + l)fuCx(k), uo»') f: (x(k), uo)P(k + I)

Suo dung (2.1 Oa) vao (2.7), dieu khien toi uu eo th€ viet dtroi dang:

(2.11) u'(k) = u, - K(x(k»f(x(k), u.) - x.)

Nhu vay dieu khien thu duce (2.11) la dieu kien xap xi t6i uu voi viec dung 2 mang no ron
xap xi f(x(k), u.) va fll(x(k), u.).
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DIEU KHIEN TOI nu PHI TUYEN SlrDl)NG MANG NO RON

3. KETLU~N
Trong bai bao nay xay dung mot bo dieu khien xap xi to'i uu phan h6i phi tuyen eo Slr

dung 2 mang no' rong dang [1] d6 nhan dang trong qua trinh dieu khien he phi tuyen.

Co th6 mo' rong tiep can nay cho bai toan dieu khi6n phi tuyen h~ voi thong sO'va eau true
dura biet tnroc voi viec sir dung them mang no' ron nhan dang eau true va thong so.
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