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NoOi dung mon hoc
x Chuwong 1: Gigi thiéu
* Chwong 2: Diéu khién phi tuyén
* Chuwong 3: Diéu khién t6i wu

* Chuong 4: Diéu khién thich nghi

* Chuong 5: Diéu khién bén virng

* Chuwong 6: M6t sO vi du thiét ké hé thong DK
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Tai liéu tham khao

* Gido trinh: Ly thuyét diéu khién hién dai — Nguyén Thi
Phwong Ha, NXB Dai hoc Qubc Gia TPHCM

* Bai giang: Ly thuyét diéu khién nang cao — Huynh Thai
Hoang, http://www4.hcmut.edu.vn/~hthoang/ltdknc/

* Bai tap: BKel
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Tai liéu tham khao
*x Tham khao:

[1] Applied nonliear control, Jean-Jacques E. Slotine
& Weiping Li, Prentice-Hall International Editions, Inc.
1991.

[2] Optimal Control, Frank L. Lewis, Vassilis L.
Symos, A Wiley-Interscience Publication , 1995

[3] Adaptive control , Karl Johan Astrom & Bjom
Wittnmark , Addison-Wesley Publishing Company,
second edition 2000.

[4] Robust and optimal cotrol, Kemin Zhou with John
C. Doyle and Keith Glover , Prentic Hall, Upper Saddle
River , 1996.
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Panh gia mon hoc
* Kiém tra (50%), trong do:
A Bai tap: 30% (bai tap trén I&p + bai tap vé nha)
4 Kiém tra gitra ky: 20% (thi viét)
* Thi cudi ky: 50% (thi viét)

Chu y: Sinh vién khong dwoc st dung tai liéu in va
photocopy trong phong thi.
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Chwong 1
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Piéu khién so khai

* T gitra thé ky 19 tré vé trwde: HTPK dwoc thiét ké
dwa vao trwc giac, khong cé co s& toan hoc.
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Piéu khién kinh dién (trwé'c 1960)

* TU gitra thé ky 19 dén nhirng ndm 1930: nén maéng
toan hoc ly thuyét diéu khién ra doi
A Lyapunov (1892)
A Routh-Hurwitz (1895)
* TU thap nién 1930 dén 1940: ly thuyét diéu khién
kinh dién phat trién manh:
A P3¢ tinh tan sb, biéu do6 Bode
A Biéu d6 Nyquist, Nichols,
A Quy dao nghiém s
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Pic diém cua diéu khién kinh dién
* Hé thong SISO
* Do twong tuyén tinh (hodc ddi twong phi tuyén lam
viéc quanh diém tinh)
* Thiét ké trong mién tan so
* St dung biéu doé
* Thiét ké nham dat dwoc sw can bang:
4 Chat lwong va dé bén virng
4 Anh hwédng cua cac yéu td khdng chac chan
* B6 diéu khién PID
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Han ché cua Iy thuyét didu khién tuyén tinh kinh dién

* Chat lwong diéu khién cd mét s6 han ché:
4 Khéng toi wu
A Chat lwong diéu khién gidm néu doi twong phi tuyén
lam viéc trong pham vi rOng
A Chat lwong diéu khién khéng dam bao khi tham sb
cua doi twong thay doi
1 Khdng dam bao dat dwoc chat lwong thiét ké néu mé
hinh clia doi twong co yéu td khéng chac chan.
* Ly thuyét diéu khién kinh dién rat khé ap dung trong
treong hop:
A Hé MIMO
A Hé phi tuyén
4 Chat lwong trong mién thoi gian
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Mét sé déi twong phirc tap khé ap dung LTDK kinh dién

* Can truc, tay may

15 January 2014 © H. T. Hoang - HCMUT 11




Mét s6 d6i twong phirc tap khé ap dung LTDK kinh dién

x Lai tau
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Mét s6 d6i twong phirc tap khé ap dung LTDK kinh dién

* Diéu khién may bay

Vielrnam virlines

ol
. e e
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* Diéu khién qua trinh

15 January 2014

-, .,
Mot sé dbi twong phite tap khé ap dung LTPK Kinh dién
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Piéu khién hién dai (1960 — nay)

* Diéu khién phi tuyén
* Diéu khién t6i wu

* Diéu khién thich nghi
* Diéu khién bén virng
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Piéu khién phi tuyén

* Co s& toan hoc cla LTPK phi tuyén da ra doi tir thé ky
19, t&r sau 1960 diéu khién phi tuyén phat trién manh.
* Cac phwong phap phan tich hé thdong diéu khién phi
tuyén
A Phwong phap ham mo ta
A Phuwong phap mat phang pha
A Phan tich 6n dinh Lyapunov
A Tiéu chuan Popov
A Dinh ly A6 loi bée
A Phan tich thu déng
*x Cac phwo’ng phap thiét ké hé thdng diéu khién phi tuyén
A Hoi tiép tuyen tinh hoa
4 Piéu khién truot
A Phuwong phap cudn chiéu,...

15 January 2014 © H. T. Hoang - HCMUT 16




Piéu khién téi wu

* La phwong phap diéu khién trong do bd diéu khién dwoc
thiét ké sao cho toi thiéu mét ham chi tiéu chat lwong
* Nhirng ndm dau tién:
L Wiener (1930°’s — 1950’s): loc, dw bao
4 Kolmogorov (1940’s): qua trinh ngau nhién
A Qui hoach tuyén tinh va phi tuyén (1940’s)
* Diéu khién toi wu:
A Qui hoach déng Bellman (1950’s)
A Nguyén ly cwc dai Pontryagin (1950's)
A Piéu khién toi wu tuyén tinh (cudi 1950’s — 1960’s)
» Loc Kalman
= Bai toan diéu chinh toan phwong tuyén tinh (LQR)
= Diéu khién t6i wu ngdu nhién (LQG)
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Piéu khién thich nghi

* La phwong phap diéu khién trong do cac théng sb cla
b6 diéu khién dwoe diéu chinh tw dong khi diéu kién lam
viéc thay dbi nham dat dwoc chat lwong toi wu.

* Nhirng nam 1950: HTPK theo mé hinh tham chiéu

* Cudi thap nién 1960: tién bd cla ly thuyét diéu khién
dong gop vao su phat trién cta ly thuyét diéu khién thich
nghi (mé ta khdng gian trang thai, ly thuyét 6n dinh
Lyapunov, qui hoach dong,...)

* Thap nién 1970 va nhirng ndm dau 1980: chirng minh
tinh 6n dinh cta hé thong thich nghi.

* Cudi thap nién 1980 dén dau nhirng nam 1990: tinh bén
virng cda bd diéu khién thich nghi

* Gan day: phat trién cac giai thuat diéu khién hoc
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So b khéi téng quat hé théng DK thich nghi

Piéu kién
lam viéc

B6 diéu khién
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Piéu khién bén virng

* L4 phwong phap diéu khién trong dé bd diéu khién
dworc thiét ké sao cho tinh 6n dinh va chat lwong cua
hé thong van ddm bao khi cac yéu td6 khéng chac
chan va/hoac nhiéu loan nam trong gi®¢i han dinh
truvoc.

* 1950’s: Diéu khién t6i wu H, (hay LQG)

* 1981(Zames): bai toan diéu khién H_, phwong phap
chinh dé lgi vong

* 1984 (Doyle), 1987 (Francis): diéu khién t6i wu H_
trong khdong gian trang thai

T
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So dd khéi thiét ké hé théng didu khién bén virng
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Piéu khién bén virng md hinh sai sd cong
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Str dung phwong phap dieu khién nao?

V(T)

av(t)

M

B =)

* Nén chon phwong phap diéu khién nao?

Khi md hinh chinh xac, thong sb cua xe khéng dbi?
Khi mudn téi thiéu nang lwong tiéu ton?

Khi thdng sb clia xe thay dbi?

K

A
A
A
4 Khi c6 sai s6 mé hinh (mé hinh khéng chac chan)?

15 January 2014 © H. T. Hoang - BPHBK TPHCM




Str dung phwong phap dieu khién nao?

| | a: tiét dién van xa
t |9in A A: ti€t dién ngang ctia bon
ut) V() g: gia tOc trong trudng
:@:- Qout k- hé s cong sudt bom
" —  Cp:hésoxd
, |
(0 =, (ku(t) - aCo\ 20y))
* Nén chon phwong phap diéu khién nao?

n
Khi diéu khién 6n dinh hoa?

Khi DK bam theo tin hiéu dat trong mién lam viéc rong?
Khi mudn toi thiéu nang lwong tiéu ton?

Khi thong sb6 cta bén thay déi?

Khi ¢é sai s6 mé hinh (md hinh khéng chac chan)?

- = > > >
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Str dung phwong phap dieu khién nao?

J: moment quan tinh clia cdnh tay mdy

M: khoi lugng cua cdnh tay may

m: khoi lugng vat ning

[: chi€u dai canh tay mdy

[ : khodng cédch tr trong tAim tay mdy dén truc quay
B: hé s6 ma sat nhét

g: gia tOc trong trudng

u(t): moment tac dong 1é€n truc quay clia canh tay may

At): géc quay (vi tri) cia canh tay may
B

_ (ml+ M)
o= (J+ml?) 4 (J+ml?)
* Nén chon phwong phap diéu khién nao?
4 Khi diéu khién tay may trong pham vi rong?
4 Khi khoi lwong vat nang thay d6i?
4 Khi mé hinh khéng chac chan?
4 Khi muén toi wu nang lwong tiéu ton va dap ieng nhanh?

gcosd u(t)

_|_
(J+ml?)
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(’ng dung thwe tién didu khién hién dai

* Da sb cac hang san xuat thiét bi diéu khién
(Siemens, Omron, Autonics, Schneider, Precision
Digital,...) déu c6 dong sédn pham bd diéu khién tw

chinh
nhiét

(Auto-tuning controller), trng dung diéu khién
do, toc dd ddng co, diéu khién qua trinh, ...

* Cac phan mém DCS (Distributed Control System)
cao cap co chirc nang diéu khién thich nghi.
L PCS7 (Siemens)

A De
* Diéu
*x Diéu

ta V (Emerson)
khién toi wu: tau v tru, qua trinh chwng cat

khién bén virng: diéu khién qua trinh

T
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(’ng dung thwe tién didu khién hién dai

PCS5 7 Takes You Beyond the Limits of..

Multi-range Adaptive Control

Controller
output

Actual value
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(’ng dung thwe tién didu khién hién dai

DeltaV Adapt

Continuous Closed Loop Adaptive Control

DeltaV’ Adapt provides continous adaptive control for any Deltal’ PID control loop.
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Gi¢i thieu néi dung mon hoc

* NOi dung ctia mén hoc dé cap cac phwong phap thiét ké bd
diéu khién cho hé thdng ddng nham dam bao dé dw tri» 6n
dinh va chat lwong t6i wu trong diéu kién rang budc cla ché
dd lam viéc. Ung dung LTDK phi tuyén, diéu khién toi wu,
diéu khién thich nghi va diéu khién bén virng trong thiét ké va
thwe hién cac bd diéu khién cho hé thdng déng.

* M6n hoc chi trinh bay nhirng ndi dung co’ ban nhat vé:

4 Piéu khién phi tuyén
4« Diéu khién t0i wu
4 Piéu khién thich nghi
4 Piéu khién bén virng
* Ly thuyét chuy@n sau hon: chwong trinh Cao hoc
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Cac mon hoc lién quan

* Cac moén hoc truwodc:
AL Toan cao cap (Pai s tuyén tinh, Phwong trinh vi
phan, Phwong phap tinh,...)
A Co s& diéu khién tw dong
* Cac mén hoc chuyén sau tiép theo (cao hoc):

A Diéu
A Diéu
A Diéu
A+ Diéu

K

K
K
K
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nién phi tuyén
nién da bién
nién toi wu va bén virng

hién thich nghi
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Chuan dau ra

Sau khi hoan tat mén hoc, sinh vién cé thé:

*

* ¥ X *

*

Phan tich va thiét ké HTDK phi tuyén dung phuong phap ham
mo ta, ly thuyét 6n dinh Lyapunov.

Thiét ké bo DK hoi tiép tuyén tinh hoa va bd diéu khién truort.
Hiéu biét vé cac phwong phap diéu khién t6i wu;

Thiét ké hién bd diéu khién toan phwong tuyén tinh

Hiéu biet khai niém diéu khién thich nghi va céac so do dieu
kKhién thich nghi

Thiét ké bo diéu khién thich nghi theo md hinh tham chiéu, b
diéu khién tw chinh dinh, bo diéu khién hoach dinh do loi.

Hiéu biét khai niém diéu khién bén virng
Thiét ké b diéu khién bén virng LQG, H2, Hoo.
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