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Vi MOT THUAT TOAN DIEU KHIEN ROBOT TU HANH
NGUYEN THANH MAU

Nhitng kh4i nidm co bdn ctia déng lwe hoc 16 bét dwoc trink bay trong [1, 2, 3, 4, 5. Trong
{1, 2, 3, 4] cdc tac gid dung thuit dita khién sau: Diém treo chin Oz cda rd b8t dwoe dwa 1én qiy
dao chwong trinh v&i 49 cao. H dinh triréc v vin t8c nim ngang Vo - const t trang thai dimg
yén sau mdt khodng thoi gian T.

Qily dao ta mong mudn digu khién 8 bt dat dén goi 13 qily dao chucmg trmh

Qiiy dao thye t& 8 bt thwe hidn dwoc 13 qlly dao thye.

Lwgng khéng twong thich chinh 11 sai 38 giira hal loal quy dao néi trén. Gid tri khéng tuwong
thich nay bidu dién qua hidu s& cic théng s8 dinh vi va hidu s8 cac t8c dd cda ré bt trén cdc qliy
dao néi trén. Muc dlch viéc difu khién 13: Luwong khdng twong thich niy bing khong holc cing
b€ cang tot,

Thust ditu khién trong [1, 2, 3, 4] khi chuén héa, & thdi diém ban d4u, c6 djc tinh ham den
ta [6]. Do d6 ddng co didu khidn phdi chiu dyng mot ché 45 qué tdi va “cdi hich ban diu Vg -
const” 1am cho hé s8 truot chin cda rd bot [6] rit xdn.

& bai bdo nay tdc gik trinh biy mdt hwéng nghidn ctu méi vé thudt didu khifn ré bt tv
hanh. Thuit difu khién ma tic gid tim dwoc & déiy dim bdo dwoc cde yéu chu truyén théng: Diém
treo chin Oy dwge dwa 18n 46 cao H véi téc 48 ndm ngang Vy - const sau khodng thoi gian Ty, tir
trang théi déng yén. Thudt didu khién nay 1a nhirng him “tron” troug bllOt. qué trinh ditu khién
vi viy déng co disu khlen lam viéc & ché 4 digu haa. :

1. PHAN TICH THUAT DIEU KHIEN HIEN cO

Xét bii todn nhu [3, 4, 6]. Cdc gid thi€t va céc kj? higu trong (3, 4, 6] gitr nguyén. Phuwong
trinh chuyén ddng cda rd bdt tar hinh mét pha twa gdm: Phwong ¢rinh chuyén ddng cda khéi tim
O3, phwong trinh bién thidn m6 men déng hromg cia cd eo hé 46i véi &iém treo chan O, phirong
trinh mé men cho chin twa, cic hd thic hinh hoe:

MX;=R,; MYs=R,— Mg, :

Tag = R Y, — R, Xo2+ M(g +l Yz) Lasinog + MXQL;_:,-COS as;

Q2= Ry Xo — R, Ys; Q1= Ry X — RYy; (1.1)
Xa=Xz—-Lysinas; Xp= X — Lasinas; X7 = —Lsinay;

Yo=Y;+ Lacosay; Yo=Y+ Lacosay; Yy =L cosay;
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~ Ditu kién diu cta (1.1) la:

XQ(O) = X(); ‘XQ{O) = 0; Q3(0) = g, 19
¥3(0) = Yo Y,(0) =0 a3{0) = 0. (1:2)

Thuit dieu khidn theo truyén théng cé dang:

U:,: = Xg - Xg,”, -+ TJI(XQ - XEnp); ( )
T . 1.3
Uy =Y, - Y2rzp + Toﬁl(YZ - YQ"!')'

U,, U, Him di¥u khidn . X5, Yo, X2, ¥» Théng s8 dinh vi vd vin tdc trén qiy dao thye. Con
Xanps Yanp Xznp Yaup Théng s8 dinh vi vi vin t8c trén qly dac chwong trinh.
Thwéng ngwdt ta chon {1, 2, 3, 4]

U, :X2“‘V0; Uu=}l’_2+T0_l(Y2—H), (1.4)

Sau khi ha bic (1.1) vi chuyén sang céc bién U,, U, X2, ¥s, 0, o chuin héa bing cach d&i
bi€n méi 3, 4|

T=Tit, Uy, =U.uy; Xy =Lozi; O =Quw; Ry = Rury; Q= Qugjivov.. .. (1.5)

Céc dai lwong dic trung:

L. =H; T.=LV™% 0. =774 R.= Mg,

1.6
Q.=R.L; U.=QKY K=LMI" (-0)
Khi dé hé (1.1} nhw {3, 4, 6] dwge vidt:
du .- d
7 dtx = ry — xta(w? sina; — d—oz cos a3},
duy 2 . dw N -1 -1
B Ty 1+ xﬂa(w cos aa + - smag) + 7, [;.tuy - x€q  (y2 — 1)],
ng ~1 dO!3
22 g = oy,
G X ue @
dy; - -
W = pX l“y — £y 1(?!2 - 1)1
dw ‘ du _ _ ) du,
pZXE =rys — ryTa + {1 + 'ud_ty -7 l[y-uy —XT l(yz - 1)]}83 sin ay + ,ud—;'f;; €os aj,
ZTq = T1 — £osin ag, z), = —f; sinay,
Y2 = y1 + £z cos oz, y1 = £ cosay,

()-r() e () a(3 )
qz Uy Ty ) —Yy2 Iz
w=TJT. «1; so="To/T x=LJTlg p*=1/ML2.
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Céng trinh (4] di gidi hé phwong trinh ndy vi chi ra ring sau thoi gian t = Ty, 6 b8t dwoc
dwalén qity dao chwong trinh theo mét dwéng parabol. Tuy nhién ngwdi ta chwa xem xét dén gid
tri uz(0) v3 1,(0) Tai th¥i diém ban diu chuyén déng cla 16 bot.

Chuin héa (1.4). Thay (1.5) vao (1.4) dwoc:

L. . Lo g0 oo

Uy = U.T {32*1); uzf—;ﬁ[g?-*-lel(yZ*l)]‘
Vi viy:

uy, = xp a1 wy=xaT e g Hlye - 1))

& th¥i didm ban diu, tir (1.2) dwoe:
we = x5 [ug(0)] = xp ey uo - 1. (1.7)

Vi g nhd nén u,(0), u,{0) <6 dic tinh him den ta.

- ™ 2 o,
2. THUAT DIEU KHIEN MU1
Chon cic théng s8 clia qiiy dao chwong trinh trong (1.3) nhir sauw:

Xopy = Vo [T + To(e™ /™ = 1)] + X0, S (2.1)
Ta dwoc:
‘X'E.np = l](l — efT/Tu)}

X? - Hoanh d8 qily dao chu*cng trinh tai thei difm ban diu.

np
Yo, . = L{{(TQG‘T/'TB _ j"ijs‘_T/Tt') + H: _1;’,, — _@._—__; CAT/TE — e'lT/Tu) (-7 ‘)}
2np Tg _ 2.,0 2 1 . Znpr TQ ” Tz) - ) a.a

{}

H - D3 cao cda qity dao chwong trink, Y,
0< T < Ty,
Thay (2.1) viao (1.3) duoge:

Tung 44 gily dao chwong trinh tai thed diém ban d%u

Uy = Xy = Vo(1 - e T/T) = T {(Xa = [T+ To(e™/™ - 1)] - X0},

Fif#

L - — Voo —H,  _ ‘
Uy = Vo = i (7000 = 1) 2 Tt e g (B0 = e /) H](- |
o 23

Chuin héa (2.3} bing phép 481 bidu {1.5) dwoc: :
v, = -1 j{ﬁg_ " L DY PR et __.-1_0

r = XM It (1 € ) + 17y TZ2 — TG {t n)(e 1)] To Tppis

d 2 v 1 - - -

Uy = X#_l{ % - Q"’]-Vl—)(e e 1[yQ - (y?w — 1) {(Nye™m:t — Nye™ ) — 1]},

(2-4)
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& diy
T, 7. -1 Ty Ts

= —, N: s N == N I e
mE= o, 1 T 2T T, 2T T, -,

Tai thoi diém ban dBu, theo (1.2) cé:

lual0)] = xp ™ 2o — anply {uy(0)] = xp™ yo — wnphs

Do zo, %.,, Yo, V3 y?w 13 nhitng gid tri tw chon nén ¢ thé lam cho
Zp — Fop = M1, Yo — Yh, = Kz, khi dd

|u5{0)] = X‘To—lsl; Juy (0] = x'rglsz; §1, 82 ~ L. (2.5}

Pay chinh 13 diéu mong mudn.

Nhan xét

Véi céch chon che théng s8 dinh vi {2.1) v (2.2) thi diém treo chian Oy tir trang thai déng
. yén, sau mdt khodng th¥i gian T dd 1én & dwoe dwa lén gily dao chuwong $rinh véi dd cao H v
vin t8c¢ ndm ngang Vj - const. .

Nhirng théng s dinh vi (2.1) va (2.2) lam cho ham digu khién (2.4) ¢ dang “trom” trong sudt
qué trinh didu khién, nh& d6 dong co digu khifn lam vidc & ch€ dé ditu hda. Diy chinh 13 didm
wu vigt cda thuit didn khidn niy so vé&i cic thuit ditu khién khéc.

Téc gid xin chin think cdm om gido s tién s7 1. V. Novagiwldv da cho nhitng chi din qiy
bau cho bai bdo nay. ‘ _
Pie chi: ‘ Nhin ngéy 28/11/1990
Trudéng Dot hoe Sw-phem Hd Nov 1
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- PE3IOME

- OB O[THOM METOJE YIIPABJ/IEHWA JABYHOI'MM HIAT AFOILIMM PABOTOM

BpaBoTe nmpoBepeH aHANM3 PACHPOCTPAHEHHOIC METO/A YIIPaBIeHUA ABYHOTHM LIATAIOIMM
AMIAPATOM B NMUTepaX. BhIBEIEH HOBBIM IYYUIHHE METON YIDAaBISHHA.

25




