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VE MQT THUJ\T TOAN DIEU KHIEN ROBOT TV HANH 

NGUYEN THANH M~U 

Nhirng khtii ni~m ca b.in cUa d9ng lvc h9c rO b5t dl.!o-c trinh bay trong [1, 2, 3,- 4, 5]. Trang 
(1, 2, 3, 4] cic tic gii dUng thu$-t di'eu khi;n sau: Di~m treo chin 0 2 cUa ro· b&t drrqc drra len qiiy 
d~o chuang trinh v&i d9 cao. H d!nh trrr&c va v~n t5c n[m ngang Vo - canst tlY tr<:tng thii diTng 
yen sau m?t ~hohtg thCri gian T 0 . 

Qiiy d(}o ta mong mui5n dieu khign rO bOt d~t dgn g9i la. qiiy d<:~-o chuang trlnh. 
Qiiy d~o thljc tg rO bOt tln.rc hi~u duqc li qiiy d~o tlnrc. 
Lrrqng khOng b.rang thich chinh 13. sai sb giii·a hai lo~i qiiy d¥l n6i tren. Gia tri khOng tu·ang 

thich nay bigu di~n qua hi~u sO cic thOng s5 d!nh v! va hi~u sO: cic t5c d9 cU. a r& bOt tren cic qiiy 
d~o n6i tren. Mvc d:kh vi~c dieu khign la: Lu-qng khOng tU'crng thlch nay b£ng khOng ho~c dmg 
be clng tOt. 

Thu~t dieu khi~n troi1g [1, 2, 3, 4] khi chuKu h6a, (, thOi di~m ban d'au, c6 d~c tinh him den 
ta [6]. Do d6 d(jng cct di'eu.khifn pli!i·chiu d1fng m9t che' d9 qua tii v3 "c<ii hlch ban d'iiu Vo -
const" lim cho h~ sO trm;rt chan cU. a rO bbt [6] rat xa:u. 

6 bli bao nay t.ic gilt trinh bay m9t hrr&ng nghien ciTu m&i ve thu%t dieu khien rO bOt tv­
hinh. Thu~t dieu khifn rna tic ga tlm dm;rc b diy dim bk du-qc cic yeu c~u truyen thOng: Di~m 
treo chan 0 2 dtrqc du-a lend{;) cao H v&i tOe c19 nam ngang V0 - -const sau kholmg thOi gian T 0 , ttr 
tr;;tng thii dll-ng yen. Tln1~t ctieu khi~n nay li nhlrug him "tran" trong su5t qui trlnh cheu khi~n 
vl v~y d{;)ng ca dieu khi~n Hun vi~c b che' d9 dieu hOa. · 

A " A ...,., "' A " 

1. PHAN TICH THU)..T DIEU KHIEN Hir:-;N CO 

Xet bai toan nhrr [3, 4, 6]. Cac gia thi~t va cac ky hi~u trong [3, 4, 6j giii- nguyen. Phuang 
trlnh chuygn d9ng ella rO bOt t\1' hlnh m9t pha t\l'a gOm: Phrrong t~lnh chuy~n d{Jng cUa khOi tim 
0 3 , phuang trlnh biCn thien m8 men d(}ng hr<filg ella c&. ccr h~ dOi v&i-digm treo chan 0~, phuang 
trlnh m8 men cho chin tl!a, cic h~ thli-c hlnh h9t: 

MY,= Ry-Mg; 

Iii3 = R,Y2- RyX2 + M(g + Y2)L3 sina3 + MX2L3 cosa3; 

Q2 = RyX2 - R,Y2; Q, = RyX,- R,Y,; (1.1) 

X3 = X2- £3 sin as; Xz = X1 - Lz sin a2; X1 = -L1 sin a1; 

Ys = Yz + Ls cos a3; Yz = Y1 + Lz cos az; Y1 = L'l cos a1; 
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Di~u ki~n d'au ella (1.1) la: 

X2(0) = Xo; 

Y2(0) = ¥,1; 

X2(0) = 0; 

Y2 (0) = 0; 

Thu~t di~u khien theo truy~n thOng c6 d~ng: 

",(o) = "o; 

c.,(o) = o. 

u:l; = x2 ~ X2np + T; 1(Xz- Xznp); 
. . -1 

Uy = Y2- Y2np + T0 (Y2- Y2., 1,). 

l-':{:' Uy Ham di~u khi~n . x2, Yz, Xz, y2 ThOng sb djnh v! va- v%n tOe tren qUy d~o thl;l"C. 

X2npl Y2nr•, X2npl Y2np ThOng sO d!nh v! va v~n tOe tren qlly d~o chtrang trlnh. 
Thtrimg ngtriri ta chqn \1, 2, 3, 4] 

(1.2) 

(1.3) 

Con 

( 1.4) 

Sau khi h~ b~c (1.1} va chuy~n sang ctlc bien Un Uy X 2 , Y2 , 0, a: chu~n h6a b~ng cich d5i 
bi~n m&i \3, 4\ 

T = T .. t; Ux = U.u;r.; Xi= L"'xi; 1l = 1l,._w;_ RJ; = R"'rx; Qi = Q,qi;v.v.... (1.5) 

Cic d~i hrqng d~ tnrng: 

L. =H; T. = L.V- 1
; f!, = T,- 1

; R. = Mg; 

Q, = R.L.; U,. = Q,.K- 1
; K = L.MT,- 1 

Khi doh~ (1.1) nlur \3, 4, 6] drrqc vi~t: 

du, ( 2 • dw ) 
!"- = T:r - Xi3 W Slll 0:3- -d COS 0'3 , 

dt t 

duy ( 2 dw . ) 1 [ 1 ( ] JJ.- = Ty- 1 + Xi3 W COS0:3 +- Slll0:3 + T1) J.tU.y- xe(~ y?- 1) 1 dt . dt -

dxz _ 1 do: 3 dt = Jl.X u, + 1, dt = w, 

dy2 -1 -1( 1) dt = P.X u.,, -eo Yz - , 

x2 = x1 - £2 sin a::-2, 

Yz = Yl + lz cos o:z, 

J1. = TtfT, « 1; ""=TofT,; 
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Xt = -£1 sin a:- 1, 

Yl = i.r cos o:1, 

(1.6) 



COng trlnh (4] di gilll h~ phrrang trlnh niy vi chi ra ding sau thCri gian t = 1<1, rO b8t dliac 
d:U'a H~n qiiy dc:to chll'ang trlnh theo m{>t dU'Crng parabol. Tuy nhien ngll'Gi ta chU'a xem xet de'n gia 
trj u,(O) va uy(O) T~i thoo di~m ban diiu chuyfn dong cua ro b5t. 

Chu~n h6a (1.4). Thay (1.5) vao (1.4) drrqc: 

Vl v~y: 

u, = XP.- 1 (i:2- 1); 

a thlri di~m ban diiu, tir (1.2) drrqc: 

Vi p. nho nen u,(O), uy(O) c6 d~c tiuh ham den ta. 

" ..... ,., , 
2. THU ~ T DIED KHIEN MOl 

Ch<;m cic thOng sO cti.a qiiy d~o dnrang tfinh trong (1.3) nlnr sau: 

Ta dU'qc: 

X. _ v; (1 -T jT.,) 
211"- o - e , 

X~P - Hoinh d9 qUy d?-o ci1trang trlnh t<!-i thCri di~m ban d':iu. 

yo -H 
y = ...!'J'.._·-(T ,-TjT,- X ,~TjT") + H· 

2n1• T ~ 2 (J 1 
2- .1() 

(1.7) 

(2.1) 

(., ·>) "·-

H- D9 cao cda qiiy d~.o chmJng trlnh, Yr::~,- Tung d9 qlly d~o chtrang trlnh t;_1.i th&i di~m ban d1l.u 
0 < T, <To. 

Thay (2.1) vao (1.3) du·qc: 

U, = k2 - Vi,(1- e ·TjT,,) + To-l { x,- ~~,[T + T,, (e-T/1" .. - 1) l - x;:['}, 
. Y 0 -H ~-H · 

u = y - "'' (,-TJT,- ,-1"/T .. ).;.. r:-1 [Y - "" (T -TjT,- ~ -TjT.,)- H] y 2 T _ ~ ' ,1 2 T 'T' . 2 e _1 o e . 
2 _ll) 2- _l(J 

Chuffn h6a (2.3) bling phep dC:i bie'n (1.5) drrqc: 
(2 3) 

u.~: = x.u- 1
{ d~2 - (1- e- 1t) + r0-

1
x2 -r0-

1 [t- ro(e- 7t- 1)] ~ r0- 1 x~" }, 

d ( 0 1) 
Uy = XP.- 1

{ J
1
2

- Yn';y~ (e-"'- e- 1 ') + r,;-'[Y2- (y~1 , -1)(Nze-"'- N3e- 01 ) -1J}, 
(2.4) 
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1r day 
T. 

J= To' 
T. 

11 = T2' N 
_ To 

3-
Tz -To 

T~i then diSm ban d1iu, theo (1.2) c6: 

D 0 ' 0 I' h" ·' t . t h • ' h' I' h o xo, xnp, Yo, va Ynp an trng gm q '! c 9n nen cot e am c o 
0 - 0 - kh. d' xo- Xnp - J.lSlJ Yo - Ynp- J.i.S2, 1 o 

D5.y chfnh la di'eu mong rnuOfi. 

Nh~n xet 

(2.5) 

VCri c<ich ch9n cic thOng s5 d!~h vj (2.1) va (2.2) thl di~m treo chiin 0 2 tlr tr~ng thii dUng 
yen, sau m9t khoimg thCti gian T drl. l&n se dtrqc dl.ra len qiiy dg.o chuang trlnh v&i dQ cao H va 
van tOe n~m ngang V0 - canst. 

. Nhrrng thong so djnh vi (2.1) va (2.2) lam cho ham di~u khii!n (2.4) c6 d~ng "tran" trong su5t 
qui trinh dieu khign, nhCt d6 d{)ug err di~u khi~n lam vi~c (; che' d9 di"eu hOa. Day chfnh Ia. di~m 
rru vi~t ella thu~t di-eu khi~n ntty so v&i cic thu~t di~u khi~n khic. 

Tic gii xin chin th?mh dun an gi:io srr tien si I. V. NOvOgitrlOv di cho nhU:ng chl dln qUy 
biu cho bai bio nay. 

Dia chi: Nhqn ngay 29/11/1990 
Tru:i'rng Dqi hqc Su: phqm Hd Nqi 1 
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PE3IOME 

OE 0,[\HOM. M.ETOL(E YIIP ABJIEHH.H L(BYHOr11M IIIAI' AJOIIJ;l1M. P ABO TOM. 

Bpa5oTe rrpoBeJI,eH aHaJIH3 p~crrpocTpaHeHHoro MeTo]l.a yrrpaBJieHH.H Jl.BYHOf'HM maraFOili.HM 

anrrapaTOM B JIHTepax. BhiBe}l.eH HOBbilt JIY'illlHit MCTO,Il. ynpaBJieHH.H. 
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