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Tém tit

Bai bao trinh bay phwong phip tong hop bo dicu
khién hé truyén dong dién thuy luc bam sat vi tri khi
tinh dén cic yéu t6 khong xac dinh, phuong trinh
dong hoc cta h¢ 1a hé phi tuyén bac 3. Luat diéu
khién duge xay dung trén co sO két hop cac luat diéu
khién truot mo thich nghi nham giam thiéu dao dong
trén mit truot, nang cao tinh bén viing vai cac thanh
phan khong xac dinh chinh xic ciia mo hinh. Thuat
toan tong hop dwoc kiém chimg mo phong trén
Matlab-Simulink.

Tir khoéa: Diéu khién truot, hé bam sat dién thuy luc,
danh gia mo thich nghi

Abstract: This article presents a method of
synthesizing controller for tracking position electro-
hydraulic systems when taking into account factors
not identified, dynamical equations is the third order
nonlinear system. Controller is built on the basis of
combining the fuzzy sliding mode controller adapted
to minimize fluctuations in the sliding surface,
enhance  sustainability with not determined
components of the model. Synthesis algorithm was
tested on Matlab-Simulink simulation.

Keywords: Sliding mode control, Electro-hydraulic
Position Servo System, Adaptive Approximation
Fuzzy.

1. Phan mé dau
Hé truyén dong dién thuy luc dong vai tro quan trong
trong mot s6 hoat dong cua cac nganh cong nghlep,
quan sy..., va la sy lya chon phu hgp cho cac h¢
thong truyeén dong co yéu cau mat do cong suat lon.
Mot wu diém cua hé thong truyén dong dién thay lyc
la kha néng chiu tai, trong truong hop thiét bi truyén
dong dién bi han ché do sinh nhigt qua mac. Tuy
nhién, dong hoc cua hé théng dién thiy luc co tinh phi
tuyen cao va kich thuéc Ién. Trong thuc té, vigc thiét
ké céc bo diéu khién cho hé thong nhu vay rat kho
khin d6i voi cac phuong phap diéu khién thong
thuong. Ngay nay, cac cong trinh nghién ctu ve cac
phuong phap diéu khién dya trén ly thuyet diéu khién
hién dai ngay cang nhiéu, véi myc tiéu ‘nang cao chat
lugng hoat dong trong cac diéu kién thiéu thong tin do
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luong, tac dong cua nhiéu loan..., cu thé nhu: bo diéu
khién thich nghi, bo diéu khlen trugt, phuong phap
backstepping tich hgp; trugt mo  thich nghi,
..[1,2,3,4,6,7].

Trong bai bao nay, nhom tac gia tap trung nghién
ctru, ung dung tong hop bo dicu khién truot ket hop
V6i luat mo thich nghi khi c6 tinh dén céc yéu té
khong xac dinh, nham nang cao chit luong cua hé
thdng, tang tinh bén viing va giam dao dong trén mat
truot.

2. NOi dung chinh
2.1. M6 hinh hé truyén dong bam sat vi tri dién
thiy lwc.

Xét md hinh hé truyén dong dién thay luc 6n dinh
d6 cao cua co hé vai mot chén kich thay luc duwgc md
ta trén hinh 1. M6 hinh hoé hé théng duoc xay dung
trén co s& cac phuong trinh sau [1,9]:

- Phén dong hoc cua hé van: Co cAu dién tir va van
phan phdi khuéch dai thiy Iyc. Pau vao 1a dién ap
diéu khién, dau ra 1a luu luong. Co s& xdy dung cac
phuong trinh dong hoc da dugc trinh bay trong [9].
Khi dam bao dugc sy tuyen tinh gitra dién ap diéu
khién va goc quay cua phan ung trong van thi mé
hinh toan hoc ctia hé¢ dugc mo ta bdi cac phuong trinh
Sau:

M a(p)u 1)

QL = CdW&
(ps_ pL) (2)

g(p.) = K,Cyw .

Trong d6:Q, - Luu luong dau thiy lyc chay qua van;
- Hé sb luu luong; W - Tiét dién mat cat dan dau
cua van; x, - Dich chuyén cua con trugt trong than
van; p, - Ap sudt dau thiy luc ngudn cung cap; p, -
Hiéu 4p suét dau vao hai ngin cua xy-lanh dé sinh ra
dich chuyén cho piston; r - Khoi lugng riéng cia dau
thay luc [kg/ m].
Dich chuyén cua con truot sinh ra do lyc dién tir cua
cudn day trong van, ta mong muon dich chuyén ty 1¢
thuan véi dién ap tac dong vao cudn day. Khi tin hiéu
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dién 4p nay duoc chon 1a tin hiéu diéu khién u thi ta
co: x, = K,u

- Bong luc hoc chuyén dong cua Piston trong xy lanh:
Phuong trinh cén bang luc tac dong vao Piston
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H.1. M6 hinh hé truyén dong dién thity lue xy lanh — van servo

AW Ve dpy
dt 4be dt
Trong d6: y - Dich chuyén cuia Piston; C.-Hé sO 10

Q= Cep +A 4)

ri cia dau thiy luc qua Piston trong xy lanh; A -

V, . .

Dién tich hiéu dung cta Piston; —— - Hé so ctia thé
e

tich va mo dun dan hoi téng ctia dau thury lyc va thanh

xy lanh; M Tong khéi luong tac dong 1én Plston

B, - Hé s6 luc can nhét; K, - Hé so cling cua nén

trién khai; F, - Phan lyc tuong tac. DBat cac bién trang
thai: X, = Y -D0 dich chuyén doc truc cua piston ép
dy

xuéng bé mat; x = Tt - Téc do dich chuyén;

2

2

d7y

X, = —2- Gia toc dich chuyén. Trén co s¢ cac
dt?
phuong trinh (1)-(4) ta thu dugc:
&= X,
&= X
- . 4beKLth
%= MV,
_ 4GB+ KV + 4D, A° )
MV, 2
_ 4b,C,M +V,B, X, + 9(p,)u- 4,C.F 1 dF
MV, 9P MV, M dt
bat :
4b K, C
f(x)= - e’ ML ™~tc _
(x) MV, %
_ 4b,CB. + K.V, + 4b A’ .. BLCM+VB
MV, 2 MV, *
4b,C, F F
d(t)= - —e—e L. 1 dr
MV, M dt

Trong thanh phan cua d(t)co chira thanh phan lyc

cdn do ngoai lyc F_, va toc d§ bién thién cta no.

VCCA-2015

Thanh phan nay khong biét truée, khong do duoc vi
vay d(t) dugc xem la thanh phan nhidu loan khéng
xac dinh tac dong 1én hé théng. Trong thyc té, ddi voi
cac hé théng vii khi, khi tai dat trén xe co dong, khi
trién khai chién d4u cac chan kich thay luc duoc s
dung dé dam bao cén bang cho hé thong vii khi. Cac
tac dong do ngoai luc c6 thé 1a lyc do rung dong trong
qué trinh 1am viéc cua dong co, thiét bi, anh huong
cua gio, do nghiéng do khong can bang, anh huong
ctia xung lyc phat ban, .. Tu ban chét vat Iy ciia ngudn
ngoai luc 13 ¢6 gidi han vé niang luong, nén d(t) la

ham nhiéu loan khong xac dinh va bi chan.
[d(t) £ D<¥ (6)

Trong 46 D 1a hing s xac dinh. Gid tri cia D ta co
thé tinh toan dugc duwa trén cac didu kién cu thé cua
thiét bi va diéu kién lam viéc. Thanh phan ham
f (X, %, %, 0,,Cp. KLV, B,) cO gla tri phu thudc vao

tc!?

cac bién sd X,%,,X, va cac h¢ sb lam viéc ctia hé
théng b,,C., K ,V,,B,.

tc, B, . Cac hé sb nay duoc xac dinh
bang thyc nghiém va bién thién trong qua trinh lam
viéc [9].

Theo [1] khi khong tai, g(p.) dugc xac dinh:

4b A

7
g(p)= My, @)
Piéu kién :
4bemax ax
0< g (X) £ M—A\n Kq max ‘U Nguon (8)

min " tmin

Trong do6: UNguon la bién d6 dién ap nguén cua bo
khuéch dai dién tor didu khién van, thudng
U guon| = 24V

Ta c6 hé phuong trinh khéng gian trang thai cta hé
nhu sau :
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&= %,

&= X 9)

&= 1)+ g(qu+d(t)

Trong d6, cic thanh phan f(x), g(x), d(t) la cac
ham phi tuyén khong xac dinh, nhidu loan vdi cac
rang budc (6), (7), (8).

2.2. Téng hop luat diéu khién

Trong [11, 12] da dé cap den viéc bién déi hé ) vé
hé sai s6 voi cac bién sai s6 phu thudc trén nén tu
tuong tong hop diéu khién cudn chiéu, va luat didu
khién cubi cing duoc xay dung trén co so dicu khién
trugt. Trong ndi dung nghién ctru nay, nhom tac gia
tap trung vao viéc giam thiéu dao dong trén mit trugt
bang cach: Xay dung danh gia thich nghi cac thanh
phén hing s bét dinh, xdp xi héa cac ham khong xéac
dinh bang 16 gic mo trén co s md hinh mo T-S dé
xdy dung luat didu khién bu; xay duyng ham tiém cén
ham diu trong diéu khién trugt 1y twong bang ham
bao hoa dung 16 gic mo.

Bién d6i hé (9) vé dang sai sb: Sai sb bam sat dugc
dinh nghia: ¢ = X - X,, va goi

e=[e e] = [ && . voi lime, = dt e,
Trong d6 e 14 hing s nho tuy v, T, 1a khodng thoi

gian xac dinh truéc. Trong truong hop ly tuong
lime = 0. Khido, hé¢ (11) chuyén vé hé sai s6 [8] ¢6

t® ¥

dang :
&= e,
&= e,; (10)

&= f(e,xy)+ gle xu+d(t)- &

Bai toan bam sat duoc dit ra 1a tim ciu tric tin hiéu
diéu khién u dé sao cho tin hi¢u dau ra x_bam sat
theo tin hi¢u dat dugc tinh toan trudée X, . Khong mét
tinh tong quat ta gia thiét cac ham (e, x), g(e, %)
1a cac ham tron va d(t) la ham tron va bi chan. Chon
mat trugt nhu sau [5]:

S(e)=Ce +Cpe,+ ¢ (11)
Véi Cq, C, 1a cac héng s6 duge chon sao cho da thuc
dédc trung cua phuong trinh S(e)=0 la Hurwitz. Vi
phén hai vé ciia mat trugt (11) ta co :

S%e) =Ce, + Coey+ e, xg) +

+g(exg)u+ d(t)- &

Trong trudng hop 1y tuong ta hoan toan biét va chon
duoc lut diéu khién nhu sau

g(e,xy)u=-Cpe,- Ce,-

- ksign(S) + &
Thay vao (12) ta duogc: S%e)= - ksign(S) , phuong
trinh vi phan c¢6 vé phai gian doan. Néu chon k la
hing sé duong, thi 5% 0. Nhu vay S(e)® 0 va sai
s6 ¢ ®0,e,® 0,e,® 0 [11]. Theo phuong thirc

tong hop diéu khién truot [5], ludt diéu khién dugc
phén chia thanh hai thanh phan:

(12)

f(e xq)- d(t)-
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u= ! [- Ce,-

Czes' f(e, X1d)' d(t)"' ‘%"

g(e %)
- ksign(S)] (13)

:ueq + UN

Véi :
1

Sl g(e,xm)[' Cie,- Coy- Fexy)- d(t)+ &l

Uy = ! (- ksign(s))
g(e xy)

Trong d6 : U, - 14 tin hiéu diéu khién twong duong.
u,, - la tin higu diéu khién gian doan.

Trong thuc té, khi f(x), g(x), d(t) 1a ham c6 chia
céc yéu t0 bat dinh chua biét thi ta khong thé thuc
hién duoc luat d‘iéu kl}ién (13). Tuy nhién ta c6 thé
xay dung luat diéu khién tiém can luat (13) trén o SO
cac gid tri danh gia dugc cta cadc ham nay [10]. D€ ¢
duoc cac danh gia nay ta st dung phuong phap danh

gia mo thich nghi f (X), §(X), N(X), véi sai s danh gia
nho tuy ¥, f(X)- f(X)® 0, g(x)- §(X)® 0,
d(t)- ﬁ(x)® 0. Pé nang cao do chinh x4c ta dua
vao danh gia f(x), §(x) va h(X) cac hing sé tu do 1a
ds .0y, G, - Céc hang sb nay dwoc danh gia théng qua
luat thich nghi [10].
fo0=f(xfar);
§(x) = §(x[a,);
h(x) = h(x[a,)

va tin hiéu diéu khién tvong dwong Uy, €O dang :

Gy = [- Ce.- Ces- f(x[a,)- hix[a, )+ (19)
g(x\qg
Dé xay dung dugc luat didu khién (15), ta phai xac

dinh dugc cac ham f(x|qf),g(x|qg),ﬁ(x|qh), bing

(14)

cach: Dinh nghia S va % 13 bién diu vio [1], hé diéu
khién 16 gic mo la két hop cua luat Néu-Thi dugc cho
dudi dang nhu sau :

RD:IF sla Al vas4a Al THEN G, 1a p’ (j=12..,N)

Trong do, U,, la bién dau ra cua ham lién thugc. Bién

dau vao hé 16 gic mo ciia ham lién thude 1a S va $
duoc xac dinh nhu sau :

¢ gy
(S)—expég ]

CE S, Bu

& u (16)

@aasg‘ ngzl;l
m,, (3= exp EE 2+

B s) du

2
§] u

Str dung luat hop thanh tich, mo hoéa Singleton, giai
mo theo phuong phéap trung binh-trong so, ta c6 :

= q'x(s, %% (17)
Trong do,
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0= [0 oo DT (S, = §(5,$50(5, S5 x" (5,9
) S * ]
X(S, &= M (18)
& my,(S)m, (%

j=1
khi d6 (14) duoc viét lai nhu sau:

f(x[ar) = afx, (5,9,
6(x|a,) = a5, (8,5, (19)
h(x|a,) = &7, (S)
Gia thiét ring cac ham x(S,$¥ la da biét. Do
0.0y, 0, 1a thay doi lién tuc, ta can tim q;,q,,q, dé

cuc tieu hoa sai so cua hé thong.
DPinh nghia cac tham so toi uu cia h¢ mo:

7

« - U
g =ag min &up|f(xla,)- ool (20)
qel RO‘:lpi %i R® E

r

. R u
= ar min & X -g(x)u (21
a gqgiRo?:1qigiRe\g( la5)- a( )\H (21)

. L& n U
G =ag min Supln(xja,)- dOY  (22)
wlRO &R i
Khi @6, phL{Ung tr?nh vi phan mit truot (12) chuyén
sang ludt diéu khién mo thich nghi dugc tim trén co
s0:
Ke)= Ciey + Coeg+ F(0%)+ 96 %)g + 23)
+d(t)- &+ g(e,xq)uy
Tu (15) va (23) taco :
For= fle)- Fdad+foen)- 0o} oy
- h(x|g,)+ d(t)- ksign(S)
Tg”)n tai sai s6 giita ham phi tuyén thuc té va danh gia
xap xi cua ham nay trén co s& danh gia mo thich nghi
[10]:
w= g (@)~ f (o

+ ()~ G(x[gp)

Thanh phin nhiéu loan d(t) dwoc ché ap boi viée lua

(29)

chon:

h(x|e)= kosign(s) (26)
Trong d6, K, > 01la tham sd thiét ké dé ché &p thanh
phan nhiéu bat dinh.

Khi d6 (24) duoc viét lai nhu sau:

o) = f(x[ar)- F(xa)+ {ax[a;)- G0xa,) ., +
+{n(x|a)- h(x[a)} h(x|ay) + w+ d(R)- ksign(s)

thé (21) vao ta dugc :

Ke) = (@7 - a)" %, (S, B+ (a5 - )7 %, (S, ¥, +
+ (G- 6)"%,(S)- h(x|gn)+ w+ d(t)- ksign(S)

Pat: j=0- Gj,=0;- G, =0 - G va thé

vao (27) ta cé:

(27)
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)= 1x, (S, 9+ 1%, (5, g + i 1%,(5)-
- h(x|g) + w+ d(t)- ksign(S)

Muc tiéu ta cAn tim luat diéu khién thich nghi dé

(28)

chinh dinh g;,q,vaq, sao cho cuc tiéu hoa sai sb
danh gia tham s6
Ji=0i- 0 g=0g- Agud = G- G-
Xét ham xac dinh duong:

Va0 ST il i) (29)

2 ri i f rz gd g r3 hJ h

Vi phén hai vé phuong trinh (29) ta cé:

. 1., . n
v&: SJ ¥Xf(s1s%+ FJ -frj&-'- SJ ;Xg(s73%ueq +

1

1. . . 1. .
+ x &+ Sj 1%, (S)+ o ni&+ (30)

+ s{- h(x|g))+ w+ d(t)- ksign(S)}

Trong do, j& = - ,j& = - &j& = - ¢% khi d6 (30)

duoc viét lai nhu sau:

.3 108 .3 1 ol
\)&:J f%sxf(srs%' ?lqgf%*j g%sxg(s’s%ueq_ qu%*'

+j %th(S)- éqﬁ% (31)
+ s{- hexlg))+ w+ d(t)- ksign(S)}

Ta chon luat thich nghi nhu sau:

%= 1,Sx, (S, 9% ;

&= r,5%, (S, 0., ; 6= r.Sx,(S) (32)

Trong (31), dé
s{- A(x|a)+ w+ d ()- ksign(S)}£ 0 ta chon cac
hé s6 nhu sau: ) )
Theo tinh chat bi chén cua sai sO danh gia xap xi ham
phi tuyén bat dinh (dinh ly Stgne-)Neierstrass) [10], ta
co:w £ W, véi W 1a hing sb biét trude. Nhu vay tir
(26) ta co:
S{- ﬁ(x‘qh*)+ w+ d(t)- ksign(S)}
= wS+d(t)S- (k + K)[S] (33)
£ - [(ky + k)- (W+ D)]|S|

Thay (32), (33) vao (31) ta dugc:

VB - [(k, + k)- (W+ D)]S|
pé: 0,
Thi:

(kp + k)* (W+ D) (34)
Nhu vay, khi chon hing s6 (k, + k) théa man diéu
kién (34) thi hé (10) 6n dinh tiém can theo Lyapunov
tai gdc, tirc lae, ® 0,8, ® 0, e, ® 0. NGi cach khac
lugt diéu khién (13) v6i danh gid mo thich nghi cho
thanh phan diéu khién tuvong dwong (15), cac lut cap
nhét thich nghi (32), s& dam bdo h¢ (10) on dinh tiém
can thqo Lyapunov tai goc.
2.3. Van deé giam hién twong dao dong
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Han ché cua phuong phap diéu khién theo ché do
truot 13 hién tugng dao dong trén mat trugt. Hié¢n
tuong dao dong trén mat truot do thanh phan diéu
khlen gian doan sinh ra. Dé giam hién tuong nay ta
xap xi thanh phan chuyén mach bang céac ham lién tuc
cua bién mat truot [1]. Cu thé, véi S l1a bién dau vao
va U, 14 bién diu ra, ta dinh nghia:

Néu S 1a duong nho (PS) Thi U, duong nhé (PS)

Néu S 1a ZERO Thi G, 1a ZERO

Néu Slaaml1én (NL)  Thi G, 1a am 16n (NL)

Néu Slaamnho (NS)  Thi G, la 4m nho (NS)

Néu S 1a duong 16n (PL) Thi 4y, 1a 4m 16n (NL)
Trong d6, cac ham lién thudc cua bién dau vao S duoc
xac dinh nhu sau:

&g O
m_p = tanhé EmS_PS =1 ms_p (35)
&g 9
My = - tanhés_gvmsfm =1-my (36)
:¥1 khi 4, = - g,
om0 khi dy ' - g, o
_§lkhidg =g,
T =30 kni g,
_ _§lkhid =0
M, _ns = My, _ps = (38)

£0 khi Gy ' 0

Bién daura Gy :

j (- .0
I%_PL( g:)+nE_Ps $>0
g, =1 rrg(_PL)-an_PS . (39)
L1V My - $<0
My + My s

Nhu vay, ta ¢ thé nhan duoc dang ham cta thanh
phan dicu khién gian doan:

SO
=-9, tanhE =5 (40)
S0
Voi
18wy o
gm:_ é iel+xlnd + fmax+ DE+ |uN|;|:1’2’:3
08 i=1 []

Trong d6 f,, la gia tri gidi han trén cia ham f(x)
nhén dugc tir cac gidi han clua bién vi tri, tc d6 va gia
toc thuce té cua hé.

Véi viée xap xi luat dleu khién gian doan trong (13)
bang (40) ta thdy viéc tlep can vé mat truogt bang ham
bdo hoa da giam dugc tan sb thay ddi ddu cua tin hidu
diéu khién. Nhu vay co thé giam dwoc sb 1an cét qua
mit truot ciia hé thong dudi tac dong diéu khién va
nhu vay da giam dugc hién tuong dao dong trén mat
truot [5].

Trén co so cac noi dung da xay dung, tong hop trén ta
xdy dung dugc so dd khdi diéu khién hé thng diéu
khién bam sat trén hinh 2.

Mé hinh déng hoc chuyén dong (5)

Diéu chinh chuyén mach [«
Uy =-09, tanh(i) (40)
S

;
: g ¢ m
[ <
~ I -
u i
N ; &= () + gOJu+ d(t) 8= X,
P i
d ; o
> i J—> d > ) > 0

" a) i !
xue’q f(x) :
|
s oz Mo hoa danh gid |
Dicu khién wong | lham (19), (32) Xay dung mat truot e lzam satviai | |
duong "= (15) foxfan) = aix,(s,%; <«—{(11) & lo=x- x, *
60x0a,) = o, (5.9 SE=Ce+Ce,+e, [ :
x| = alx, () e i
3 1
|
1
1
1
1
|

H.2. M6 hinh vong diéu khién bam sdt vi tri voi lugt diéu khién két hop trueot mo thich nghi

VCCA-2015



Hoi nghi toan quoc lan thir 3 vé Piéu khién va Ty dong hod - VCCA-2015

2.4. M6 phéng trén Simulink matlab

Xét cac thong s6 cua hé théng [1]:

Ap suét dau thay luc ngudn cung cip: Pe=1 (M Pa)

Hé s6 dong chay: KxK=2,15.10" (m3s AT
Dién tich hi¢u dung cua plston A=1,86.10" (m )
Tong thé tich dau: V=6,528.10" (m?)
Tong hé s6 10 ri ciia hé théng:C.=2,58.10"4(m’s*Pa’
)

Hé sb dic trung cho hé thong: L.=700

Khéi lugng tac dong 1én piston: M=51.05 (Kg)

Hé s6 lyc can nhét : B.=60.9,8=588 (Nsm™)
Khéi luong riéng cua dau thuy luc: r =860 (kgm™)
H¢ s6 clmg cua nén: K.=0.1 (Nm™)

Gia thiét chon thong sb mit trugt C=[1 2 1] va tin
hiéu dau vao X, (t) = 1sin(pt+ p/2), cac hé s6 cap
nhat thich nghi r;=>5, r,=10, rz=2, ta xét cac truong
hop mo6 phong sau:

Truwong hop 1: Xét f(x), g(x), d(t) 1a cA&c ham xac
dinh. Trong truong hop nay ta hoan toan cé du cac
thong tin dé tao luat diéu khién theo (13). Két qua mo
phong nhan dugc trén hinh 3.

7\

.E_-;--b_’___ ; -t’)
1.5 \ 0'5—~_|:—_?;_—---___ ) =
Vool o "2
(b) Trang thai cua hé trong khong gian pha

(elle21e3)

(c) Tin hiéu diéu khién u
H.3. Két quda mé phong trieong hop 1

Ttr hinh 3a, 3b vé6i luat diéu khién (13) da chon thi hé
thong da 6n dinh tiém can tai gdc, tuy nhién do trong
ludt diéu khién ¢ su dung ham sign nén gdy ra hién
tuong dao dong tan s cao trén mat trugt (hinh 3b) va
dién 4p diéu khién c6 dang ham chuyén mach (hinh
3c).

Truong hgp 2: Xét f(x), g(x) 1a cac ham phi tuyén
khong xac dinh, d(t) dang nhidu loan khéng biét

VCCA-2015

trude, bi chan véi [d(t)| £ 1 va sir dung luat mo thich
nghi (19), (32) dé dénh gia cic ham do6, thém khau xir
1y md (40) thay thé ham sign dé giam dao dong.
Xay dung bo mo (16), (17):
Mo hoa mat trugt S(x): Ham lién thudc véi 5 tdp mo
Ham lién thudc dau ra (18):
Giai mo bang phuong phép trong tam, ta duoc két qua
mo phdng trén hinh 4.

Va} o~
-,/ \\

(c) Tin hiéu dieu khién u
H.4. Két qua mé phong trirong hop 2
Tir hinh 4a, 4b, v6i luat diéu khién (15) va luat danh
gi4 cac ham sb bat dinh bang mo thich nghi (32) da
chon, thi hé thong da on dinh tiém can tai goc, dao
dong dang chuyén mach cua tin hiéu diéu khién giam
(hinh 4c¢), va dam bao tinh hoi tu cua sai s6 trén mot
16p bién xac dinh, tily thudc vao viée thiét ké cac ham
mo xép xi.
So sanh két qua md phong trong hai truong hop ta
thiy:
- Dang sai s6 bam sat trong truong hop ¢ cac thanh
phan bat dinh, nhidu loan khong khic so véi truong
hop biét rd hoan toan va khong c6 nhiu.
- Trang thai ctia hé trén khong gian pha (ey,e,,e3)
trong truong hop 1 c¢6 dao dong nhiéu hon trong
truong hop 2 khi thay thé ham d4u bang ham bao hoa.
- Tin hi¢u. didu khién trong truong hop 1 c6 dang ham
dau, tan sb cao. Dang tin hi¢u diéu khién trong truong
hop 2 1a dang gan lién tuc.
Thong qua két qua mo phong ta thiy chét luong diéu
khién bam sat trong truong hop ¢6 thanh phan bat
dinh va nhiéu loan van dam bao dugc twong dwong
truong hop 1y tuong, thé hién tinh bén viing khang
nhidu cua luat diéu chinh.
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3. Ketluan

V6i hudng tiép can tong hop didu khién bam sat vi tri
di¢n thuy luc trong bai bao da m¢ ra mét hudng tong
hop diéu khién hé ph| tuyén bac 3 véi cau tric phan
tang va ¢ xét dén céc thanh phan bat dinh méi. Luat
diéu khién tong hop dya trén co so didu khlen truot c6
két hop danh gia mo thich nghi ham phi tuyén khong
xac dinh, dam bao tinh on dinh tiém can theo tiéu
chuan Lyapunov. Vai két qua nay ta co thé tng dung
vao téng hop bo diéu khién cho ddi tugng dign thuy
luc véi d6 chinh xac cho trudc, cd tinh ben viing, co
nhiéu trién vong ting dung trong xay dung thiét bi, khi
tai quan su.
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