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ABSTRACT

In this paper, a method of disturbance estimating caused by eccentricity of
a mechanism impacted on control systems is presented. By applying the
adaptive control law, the disturbance is estimated, including frequency
and amplitude. This method is evaluated by simulation on a specific
system. Simulation results show the effectiveness of the estimation method.

TOM TAT

Trong bai bao ndy, phwong phdp wéc hrong. nhiéu gdy ra boi dg léch tam
cia chi tiét co khi tac dong vao hé théng diéu khién dwoc trinh bay. Bang
cach ap dung ludt diéu khién thich nghi, nhiéu dwoc wéc heong bao gom
tan s6 va bién dé. Phwong phdp nay dwoc danh gid nho vao viéc mé phong
mot hé thong cu thé. Két qua mé phong cho thay tinh hiéu qud cia phirong
phap woc luong.

estimation, adaptive control

1 GIOI THIEU

Trong thiét bi co khi, viéc gia cong chi tiét
1udn t6n tai sai s6 hay con goi la dung sai. Vi cac
hé quay dang con lan, viéc gia cong sai léch s€
dan dén do léch tam. Po léch tam nay s€ anh
hudéng dén viéc diéu khién chinh xac vi tri, van
tdc ciing nhu lyc tic dong 1én cac con lan. Hinh 1
mo ta hé thdng ma thép tim, trong d6 cac con lin
dugc sir dung nhu 13 phin tir chu yéu cua hé
théng. Viéc ton tai do 1éch tam trong cac con lan
s& lam cho dao dong cuia tim thép theo phwong
ngang cang lon va viéc lam giam dao dong cua
tam thép cang tré nén can thiét dé viéc ma thép
tam thém phan 6n dinh. Nhidu gay ra boi do léch
tam cua hé co hoc 1a mot ham sb tudn hoan theo
thoi gian voi bién do va tan s6 chua dugc xac
dinh. Do d6, viéc udc lugng nhleu ndy bao gom
viéc xac dinh d6 16n ciing nhu tin s (van toc
goc) cua nhiéu. Viéc xac dinh nhiéu mot cach
chinh xac dé bo diéu khién co thé bu vao hé théng
trong qua trinh van hanh 13 rit can thiét.

2 THIET LAP VAN PE
Xem xét hé thong bac hai c6 mo ta nhu sau:

$=fe,x)+u+d(r), (1)

. Trong do, x 1a trang thai hé théng, urlé ngd vao
dicu khién va d(¢) 1a nhiéu h¢ thong bién doi theo
thoi gian dugc dinh nghia nhu sau:

d(t)= Acos(at + ¢). (2)

Gia thiét rang bién do 4, tan sé w, vapha ¢cua
nhiu d(7) la khong xac dinh. Nhicu hé thong
nay cé’ thé dugc xem nhu”lé do dd léc~h tam
cua thiét bi co khi gay ra. Néu tin hiéu nhicu d(7)
c6 thé dugc udc lugng chinh xéc 14 d(¢) thi ngd
vao diéu khién c6 thé dugc thiét ké mot cach dé
dang bang phuong phap héi ti€p tuyén tinh
(feedback linearization):

”:xd_kl(x_xd)_k2(x_xd)

(e )=d(0) ©
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v6i ki va k; 1a céc thong sb diéu khién c6 gia tri
hang s6 duong, x; 1a quy dao mong muodn. Thay
phuong trinh (3) vao (1):

=%y +k(i—x,)+ky(x—x,)=0. (4)
bat e=x—x,, phuong trinh (4) dugc viét lai:

Phuong trinh vi phan cap hai (5) lubn ton tai
nghiém véi moi ki, k» duong va nghiém e luén hoi
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tu vé& 0. Tdc dd hoi tu cua e phu thu(f)q vao gia tri
cua ki, k»; gia tri cua ki, k» cang 16n, toc do hoi ty
cang nhanh.
Tin hiéu nhiéu (2) dugc dinh nghia boi bién
trang thai nhu sau:
2 =d(t)= Acos(wt + @),
(6)

Zy = —% sin(ct +¢).
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Hinh 1: Mé hinh ma thép tim lién tuc

Khi d6, biéu dién trong khong gian trang thai
cua nhiéu la:

Z = wzzzs @)
Zy =-1z, 3
d(t)=z. 9)

Tin hiéu nhiéu dugc udc luong bdi mo hinh
thich nghi nhu sau:

Zy =721,

(10)
an
véi 0 1a gid trj u6c luong ciia 0= @” .

Gia dinh rang quy dao mong mudn x, lién tyc
va ton tai gidi han ciing nhu dao I}ém b@c nhat va
baq hai’ cda no, khi d6 tin hiéu diéu khién u duogc
thiét ké nhu phuong trinh (3). Thay phuong trinh
(3) vao phuong trinh (1), h¢ thong tr¢ thanh

F—¥y (-3, + ks (x—x,)=-7, (12)

V6i 2 =%, —z 1a sai s6 udc lugng. Phuong trinh
(12) duoc viét lai theo bién sai s6 hé thong e,

(13)

Trang thai sai sb wdc lwong duoc xéc dinh tur
phuong trinh (7) - (11) va duoc cho nhu sau

(14)
(15)

V6i 3 =5 —2, H=5y—z,,va 0 =(0-0).

22 = _Zl’

Phuong phap Lyapunov ding dé xac dinh
tinh 6n dinh hé thong duoc sir dung dé danh gia
hiéu qua cua phuong phap wéc lugng. Ham sb
sau dugc gidi thi¢u nhu 1a ham Lyapunov voi y 1a
hing s6 duong.

V_Ekze +;e +1Z12
i (16)
2 2;/
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Dao ham theo thoi gian cua (16) v6i cac gia tri
duoc thay thé tir (13-15) xac dinh nhu sau:
V = k26é+ e(— kle_ kze— El)

~ ~~ (17
+Zl<922 +922+e) 9’22214‘71/90 ( )

Rut gon phuong trinh (17) duge két qua:
. ~| - 1~
V:—k1é2+6’[2221+—9) (18)
I

Luat thich nghi duoc thiét ké nhu sau:

0 «9 =—12,2) . (19)
Khi d6, dao ham :theo thoi gian cia ham

Lyapunov la mgt ham s6 khong duong.
V=—ke* <0. (20)

Céc bién sb trong phuong trinh Lyapunoy (16)
ton tai glOl han. Thém vao d6, dao ham cap hai

coa V, V= —Zkle(— ké—kye— zl), cling ton tai
gi6i han. Theo dinh 1y Barbalat thi c¢6 thé két luan
ring é, e, Z,, Z, va @ hoi tu tiém can vé 0 khi
t — o trong khi cac bién sé khac van nam trong
gidi han.

Luat thich nghi (19) c6 thé ap dung truc tiép
néu dao ham cép hai cia e c6 thé do duoc. Ngugc
lai, luat thich nghi dugc bién ddi sang dang khac
bang cach thay phuong trinh (13) vao phuong
trinh (19).

Thém vao d6, dao ham cap hai cta sai 1éch
duoc xac dinh nhu sau:

p=Sli)ide. @)
Vi vay, luat thich nghi dugc xac dinh:
A= (kethe)t Be,  (23)
voi
A=0-yez,. (24)

Két qua chinh ciia bai toan dugc két luan trong
dinh ly sau.

Pinh ly: Xem xét hé théng (1) voi nhiéu dugc
dinh nghia nhu (2). H¢ di€u khién vong kin dugc
thiet ke la
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u= iy — k(¥ =iy )k (x—x,)
— fx.%)-2,
2= (/i + 962, )22 +é, (25)
Z;\2 = —21,
i = }éz (k1é+ kze)+ }élé,

V6 7, ki va ky 1a cac hang sé duong. Khi d6 sai
léch hé théng e va sai sb ude lugng Z; hoi tu tiém
can vé 0 trong khi cac bién sé khac van ndm trong
mién gioi han.

3 KET QUA MO PHONG

Pé minh hoa tinh hiéu qua clia b6 diéu khién
va phuong phap udc luong nhicu (25), viéc mo
phéng hé ‘théng vdu’qc thuc hién. Hé thong, nhicu
va bién diéu khién dugc cho nhu sau:

Foe,x)=x = x* = x+cos(x),

d(t)=cos(t+7/2),

kl :3, kzzl,Vé }/205

Két qua mo phong dau tién duoc thyc hién voi
quy dao mong muén 1a hang sd, x, =2. Két qua
md phong thur hai dugc trinh bay voi quy dao
mong mudn 1a ham bién ddi tuan hoan. Tir két
qua mo phong cho thdy ring nhidu cua hé thong
dugc udc luong chinh xac va bo diéu khién
bu nhiéu dé dwa dap ung hé thdng vé& quy dao
mong mudn.

4 KET LUAN

Biang cach dung thuat toan thich nghi, nhidu
gy ra boi do Iéch tam cla cac chi tiet co
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Hinh 2: Pap ng va sai so ciia hé thong v6i quy dao
mong mudn 1a hang s0
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Hinh 3: Nhiéu va sai s6 wéc lwgng véi quy dao
mong muon la hang so
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Hinh 4: Dap ting va sai s6 ciia hé théng véi quy dao

mong mudn 1a ham theo thoi gian
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Hinh 5: Nhiéu va sai s6 wéc lwong véi quy dao
mong muon la ham theo thoi gian

khi duoc udc lugng mot cach chinh xac. Viéce
udc luong nay s€ néng cao do chinh xédc cua bd
diéu khién.
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