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g;DED N¢i dung moén hoc

Chuong 1: Phan tif va hé thong diéu khién ty dong

Chuong 2: Mo t4 todn hoc hé thong diéu khién lién tuc
Chuong 3: P4nh gid tinh On dinh clia hé thong

Chuong 4: Chat luong clia hé thong diéu khién

Chuong 5: Thi€t k& hé thong diéu khién lién tuc

Chuong 6: M6 t3 todn hoc hé thdng di¢u khi€n rdi rac
Chuong 7: Phan tich va thi€t k& hé thong diéu khién i rac
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Chuong 8: Hé thong diéu khi€n phi tuyén
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g=3 Tai liéu tham khio

* Gido trinh: Ly thuyét diéu khién tu dong
Nguyén Thi Phuong Ha — Huynh Thadi Hoang
NXB Pai hoc Qudc Gia TPHCM

* Bai tip: Bai tip diéu khién tv dong
Nguyén Thi Phuong Ha
NXB Pai hoc Quoc Gia TPHCM

* Tham khdo: tit cd céc tai liéu cé cdc tir khéda:
control, control theory, control system, feedback control
TD: Automatic Control Systems, B. C. Kuo.
Modern Control Engineering, K. Otaga.
Modern Control System Theory and Design, S.M. Shinners
Feedback Control Systems, J.V.De Vegte.
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Chuong 1

PHAN TU VA HE THONG TU BPONG
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#=3 Noi dung chuong 1

* Khdi niém diéu khién
* Cédc nguyén tic diéu khién
* Phan loai di€u khién

A /\/ / k / Al /\/ ° k ° /(7
* MOt sO vi du vé cac hé thong dieu khién
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hdi niém vé diéu khién
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gg% Khdi niém

* Thi du 1: L4i xe, muc tiéu giit toc dd xe 6n dinh v=40km/h

1. Mt quan sdt dong ho do toc dd

= thu thap thong tin.
2. B0 nio diéu khién ting toc néu v<40km/h,

gidm toc n€u v>40km/h

= xU 1y thong tin
3. Tay giam ga hodc ting ga

— tac dOng Ién hé thong
K&t qud clia qud trinh dieu khién trén: xe chay vdi toc do “gan”
bang 40km/h.

* Pinh nghia: Piéu khién 13 qud trinh tl}ll thap thong tin, xu ly
thong tin va tdc dong lén hé thong dé ddp tng ctia hé thong
“gfin ” V(?i muc dich dinh trudc. Bi€u khién ty ddng la qua trinh
diéu khién khéng c6 su tac ddng cua con ngudi.
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#>3 Tai sao cin phai diéu khi€n ty dong?

*x Pép ng cua hé thong khong thda man yéu cau
* Tang dd chinh x4c
x Ting ning suit

* Ting hiéu qua kinh t&€
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#>3 Céc thanh phiin co bin ctia hé théng diéu khién

3 thanh phan cd bdn: ddi tugng, bd di€u khi€n, cdm bién

1) e 1)

‘ Cam bién €

Cac kv hiéu viét at:

— r{t) (reference mput): tin hiéu vio, tin hi€u chuan.
— c(f) (controlled output): tin hieu ra.

— cpel £): tin hiéu hoi t€p.

— ¢(t) (error): saiso.

— u(f) : tin hitu dieu khién.
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é;p Céc bai todn co ban trong linh vyc diéu khi€n ty dong

x Phan tich hé thong: Cho hé thong tv dong da bi€t ciu tric va
thong s0. Bai todn ditra 1a tim ddp ¢ng ciia hé thong va ddnh
gid chdt lugng clia hé.

x Thiét k& hé thong: Bi€t ciu tric va thong sO cua doi tuong
diéu khi€n. Bai todn dit ra 13 thi€t k€ bd diéu khi€n dé€ dudc
hé thong thda min cdc yéu ciu vé chat lugng.

* Nhan dang hé thong: Chua bi€t ciu tric va thong s cliia hé
thong. Van dé dit ra 12 xdc dinh c4u tric va thong s6 clia hé
thong.

Mon hoc Ly thuyét PKTD chi gidi quyét bai todn phan tich hé
thong va thi€t ké hé thong. Bai todn nhan dang hé thong sé
dugc nghi€n ctru trong moén hoc khac.
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Céc nguyén tic diéu khi€n
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(;ED;D Nguyén tdc 1: Nguyén tic thong tin phan hoi

* Muon hé thdng diéu khi€n c6 chat lugng cao thi bit budc phdi
c6 phdi hoi thong tin, tdc phdi cé6 do ludng cdc tin hiéu tir doi
tuong.

* Céc so do diéu khién dua trén nguyén tic phdn hdi thdng tin:
A Piéu khi€n b nhiéu
A Piéu khié€n san bing sai léch
x Piéu khién phdi hop
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é’g Nguyén tdc 1: Nguyén tic théng tin phan héi (tt)

* SJ d0 diéu khién bu nhiéu
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é;p Nguyén tdc 1: Nguyén tic théng tin phan héi (tt)

* SO d6 diéu khi€n san biing sai 1éch

12(f)

#(f) c(t)

Chelt)

Cam bién |-
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é;p Nguyén tdc 1: Nguyén tic théng tin phan héi (tt)

* So dd diéu khi€n k&t hop

1(f)

#(f) e(f)

c(f)

Chelf)

Cam bién |-
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éﬁa Nguyén tdc 2: Nguyén tic da dang tuong xing

* Mudn qud trinh diéu khi€n cé chat lugng thi s da dang cia bd
di€éu khi€n phdi tuong xting v4i su da dang clia doi tugng. Tinh da
dang cia bd diéu khién thé hién & kha ning thu thip thdng tin,
luu trit thong tin, truyén tin, phan tich x 1y, chon quyét dinh,...

* Y nghia: Cin thi€t k& bo diéu khién phi hdp véi ddi tugng.

* Thi du: Hiy so sinh yéu cau chit luong diéu khi€n va bd diéu
khi€n s dung trong c4dc hé thong sau:

« Piéu khi€n nhiét dd ban Gi (chdp nhan sai sd 16n) véi diéu
khi€n nhiét do 10 sdy (khong chdp nhin sai s6 16n).

4« Piéu khi€n muc nudc trong bon chita clia khich san (chi cin
ddm bdo ludn cé nudc trong bdn) véi diéu khi€n muc chat
16ng trong cdc diy chuyén sidn xudt (muc chat 16ng can gii
khong doi).

* LN
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(;ED:JJ Nguyén tdc 3: Nguyén tic bo sung ngoai

* Mot hé thong ludn ton tai va hoat dong trong mdi trudng cu thé
va ¢6 tic ddng qua lai chit ché v6i moi trudng d6. Nguyén tic bd
sung ngoai thira nhdn c6 modt doi twong chua bi€t (hdp den) tic
ddong vao hé thong va ta phadi di€u khié€n c3 hé thong 1an hop den.

* Y nghia: Khi thi€t k& hé thdng tu dong, mudn hé thdng cé c6
chi't luong cao thi khong thé bd qua nhiéu
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!:%;D Nguyén tdc 4: Nguyén tic du triv

* Vinguyén tic 3 ludn coi thong tin chua diy dd phai dé phong cdc
bat tric xdy ra va khong dudc dung toan bod luc lugng trong diéu
kién binh thudng. Von du trit khong st dung, nhung can dé dim
bao cho hé thong van hanh an toan.

T
26 September 2006 © H. T. Hoang - DPHBK TPHCM 19




éﬁa Nguyén tdc 5: Nguyén tic phan cip

* Mot hé thong diéu khi€n phitc tap cAn x4ay dung nhiéu 16p diéu
khi€n b6 sung cho trung tAim. CAu tridc phin cip thudng st dung
14 c4u tric hinh cay.

* Pa sd hé thong diéu khi€n trong cdc diy chuyén sdn sudt hién
nay c6 thé chia lam 3 cap:
A CAp thyc thi: diéu khi€n thi€t bi, doc tin hiéu tif cAm bién.
A Cap phoi hop
A Cap td chitc va quin 1y
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!{%’?@ Nguyén tdc 5: Nguyén tic phan cip

Thi du: HE SCADA (Supervisory Control And Data Acquisition)

= B
. B & web
A = b Server
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E::L. (Y
#2:3 Nguyén tic 6: Nguyén tic cin bing nodi

* Moi hé thong can xiy dung co ché cAn bing ndi d€ c6 kha niing

tw gidi quyét nhitng bién dong x4y ra.
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Phén loai hé théng diéu khi€én
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é=3 Phén loai dya trén mb ta todn hoc clia hé théng

* Hé thong lién tuc: Hé thong lién tuc dugc mo td bing phuong
trinh vi phén.

Hé thong roi rac: Hé thong rdi rac dugc mo td bang phuong
trinh sai phéan.

x Hé thong tuyé&n tinh: hé thong dudc mod td bdi hé phuong trinh vi
phan/sai phin tuyén tinh.

Hé thong phi tuyén: hé thong mo6 td bdi hé phuong trinh vi
phan/sai phin phi tuyén.

x Hé thong bat bi€n theo thoi gian: hé sO cia phuong trinh vi
phan/ sai phan md t3 hé thong khong doi.
Hé thong bi€n doi theo thoi gian: hé s clia phuong trinh vi
phan/ sai phan md ta hé thong thay doi theo thdi gian.
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é;;;u Phéin loai dyta trén s6 ngd vao — ngd ra hé théng

x Hé thong mot ngd vao — mot ngo ra (hé SISO): (Single Input —
Single Output).
Hé thong nhiéu ngé vao — nhiéu ngd ra (hé MIMO): (Multi
Input — Multi Output).

Pa s6 cdc hé thong trong thuc t&€ déu 12 hé phi tuyén bién doi
theo thdi gian, nhi€u ngd vao, nhiéu ngd ra.

Mon hoc LTPKTD chii y&u dé cip dén 1y thuyét diéu khi€n hé
tuyén tinh bat bi€n, mdt ngd vao, mot ngd ra
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#>3 Phén loai theo chi€n Iuge diéu khi€n

A ° k ° /? N\ ~ /\/ N\ ° /\/ ® A, / ° AN \
* Muc ti€u di€u khi€n thudng gdp nhat la sa1 s6 gitra tin hi€u ra va
s, ° A N e N N A N s, ° A N
tin hi€u vao chuan cang nho cang tot. Tuy theo dang tin hi€u vao
[N , y . N o A2
ma ta cO cac loa1 di€u khi€n sau:

* Diéu khién 6n dinh héa: N€&u tin hiéu chuidn r(f) = const, ta goi
1a diéu khi€n 6n dinh héa.

* Diéu khién theo chuong trinh: Tin hiéu vao r(¢r) 12 ham thay ddi
theo thdi gian nhung da biét trudc.

* DPiéu khién theo d6i: Tin hiéu vao r(¢) 12 ham khong bi€t trudc
theo thdi1 gian.
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gEE;;. Lich sit phét tri€n Iy thuyét diéu khién

x Piéu khi€n kinh dién
* DPiéu khién hién dai

* Diéu khié€n thong minh
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¢>3 Diéu khi€n kinh dién

* Mo td todn hoc dung dé phan tich va thi€t k&€ hé thong 1a ham
truyén.
* Pic dié€m:
A Pon gian
4 Ap dung thuin 1gi cho hé thdng tuyén tinh bat bi€n mdt ngd
vao, mOt ngo ra.
A K§ thuat thi€t k€ trong mi€n tan so.
x Cdac phuong phdp phan tich va thi€t k€ hé thong:
A Quy dao nghiém s0.
A Pic tinh tin s6: bi€u do Nyquist, biéu dd Bode.
* BO diéu khién:
A Sém tré pha
A PID (Proportional — Integral — Derivative)
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¢>% Diéu khi€n hién dai

* MO0 t3 todn hoc dung d€ phan tich va thiét k& hé thdng 13 phuong
trinh trang thai.
* Pic dié€m:
A C6 thé 4p dung cho hé thdng phi tuyén, bién ddi theo thdi
gian, nhi€u ngd vao, nhiéu ngd ra.
A K§ thuit thi€t k€ trong mién thdi gian
x Céc phuong phép thi€t k&€ hé thong:
A Piéu khién tdi vu.
+ Piéu khién thich nghi.
A Piéu khién bén vitng
* BO diéu khién:

A Hoi ti€p trang thai
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¢35 Diéu khi€n thong minh

* V& nguyén tic khong can dung mo hinh todn hoc dé€ thi€t k& hé
thong.
* Pic dié€m:
A M6 phdng/bit chude cdc hé thong thong minh sinh hoc.
A Bo diéu khién c6 kha ning x& 1y thong tin khong chic chin,
c6 kha nang hoc, c6 kha ning xu 1y lugng 16n thong tin.
* Céc phuong phdp diéu khi€n thong minh
A Piéu khi€n md (Fuzzy Control).
A Mang than kinh nhan tao (Neural Network).
A Thuit todn di truyén (Genetic Algorithm).

A eeoo
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g%’?;;. N§i dung mon hoc Ly thuyé&t diéu khién ty dong

*x NOi dung chinh ctia mén hoc LT PKTP chi y&u dé cidp dén céc
phuong phdp kinh di€én phan tich, thi€t k€ hé thong tuyén tinh,
bat bién, mot ngd vao, mot ngd ra. Do vay ki€n thic cé6 dudc tir
mon hoc gitp k§ su cé thé phan tich, thi€t k& hé thong diéu khién
§ cap thuc thi (cAp diéu khi€n thiét bi trong hé thdng diéu khién
phan cip).
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Q;ED;D Cac mo6n hoc lién quan

* DE c6 thé thiét k&€ dugc cdc hé thong diéu khién § cip thuc thi
thuc t&€, ngoai ki€n thic vé 1y thuyét diéu khién tv ddong ngudi
thi€t k€ can nim vitng ki€n thic cic lién quan nhu:

A Po ludng cong nghi€p

A Mach dién, mach dién tu

A K§ thuit s0, vi xt 1y

A Po ludng diéu khién diing m4y tinh,..

26 September 2006 © H. T. Hoang - DPHBK TPHCM 32




#>3 Cdc mon hoc ti€p theo Ly thuyét diéu khi€n ty dong

* Céc PP diéu khi€n hién dai s& dudgc dé cap dén trong mon hoc:
A Ly thuyét diéu khién nang cao (bac Pai hoc).
A Piéu khién t6i vu (bac Cao hoc).
& Piéu khién thich nghi bén virng (bic Cao hoc).

A Piéu khi€n hé da bi€n (bac Cao hoc).
« Piéu khién hé phi tuyén (bac Cao hoc).

x C4c PP DK thong minh s& dugc dé cap dén trong modn hoc:

A Tri tu€ nhin tao va hé chuyén gia (bac Pai hoc)

A Hé thong diéu khién thong minh (bic Cao hoc).

A Mang neuron nhin dang, du bdo va di€u khién (bac Cao hoc).
*x C4c PP nhin dang hé thong s& dugc dé cap dén trong modn hoc:

A M6 hinh mé phong (bac Pai hoc)

A M0 hinh héa, nhian dang va mo6 phong (bac Cao hoc)
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Mot s6 thi du vé cdc hé thong diéu khi€én
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g;D;D Céc wng dyng cia Iy thuyét diéu khié€n

*

* *

¥ ¥ ¥ ¥ H

*

Ap dung trong hdu hét tit cd cdc linh vuc k¥ thuat

Hé thong sdn xuadt: nha mdy xi miang, nha mdy dudng, nha mdy gidy,
nha may ché bi€n thuc pham, nudc giai khat....

Qu4 trinh cong nghiép: nhiét do, lvu lugng, dp suat, tdc do.,...

Hé co dién tu: robot di dong, canh tay may, mdy cOng cu,...

Hé thong thong tin: hé thdng phdt thanh, truyén hinh, tdng dai dién
thoai

Hé thong sdn xuit va truyén tii ning luong: nha may dién,...

Phuong tién giao thong: xe hdi, tau hoa, may bay, tau vi tru,,...

Thi€t bi quan su: diéu khi€n rada ,tén lra, phéo....

Thiét bi do ludng, cdc may vé

Thiét bi dién tr din dung: mdy di€u hoa, ti vi, ti lanh, mdy giit, may
anh, noi com dién,...

Thi€t bi y t€
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¢3 Heé thong diéu khién nhiét do

* Nhiét do 12 dai luong tham gia vao nhi€u qud trinh cong nghé:
san xuat xi mang, gach men, nhya, cao su, hda dau, thuc phﬁ’m,...

* Muc tiéu diéu khién thuong la gitt cho nhiét d6 on dinh (diéu
khi€n 6n dinh héa) hay di€u khi€n nhiét do thay ddi theo dic tinh
thdi gian dinh trudc (di€u khi€n theo chuong trinh).

Nha may xi mang
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#>3 Hé thong 6n dinh nhiét d6

biéntrl,2 DKTP  Dién i céng suat
A

.. e
) £ T ' Ty

|

. : Lo dien
Khuech |e( f)] Bo u( 1) Mach '
dar [ dieu | cong
vi sal khi€n suat
Cap nhiet
dien
Mach
|
do
S, —

_v_
Po luong cong nglhuep

26 September 2006 © H. T. Hoang - DPHBK TPHCM 37




.

¢>3 Hé thong didu khi€n nhiét 46 theo chuong trinh

Phan cing: vi xir 1y bien nrcong suat

.

Phan mem: PKTD " oyeact
. ‘ - ‘

.. . .. Lo dien

(Gia0 Vi Guo |y4( )| Mach '
- uép - xu - uép | cong

nhap Iy Xuat suat

Cap nhiet
Giao dEn dien

Vo1 NgUG1
van hanh

Mach
do

~
Po lugng qua twinh
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#=3 Mot hé théng diéu khi€n nhiét 6 thyc t&

Cam bién nhiét
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¢°3 Hé thong diéu khi€n dong co

* Pong cd (DC, AC) 1a thiét bi truyén dong dugc sit dung rat pho
bién trong mdy mdc, day chuyén sin suit.

* C6 3 bai todn diéu khi€n thudng gip: di€u khién toc dd, diéu
khién vi tri, diéu khién moment.
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‘?*3 Hé thong diéu khi€n dinh vi anten

Potentiometer

&l 1)

s

Desired
azimuth angle
input

Azimuth
angic

ffl-'l.lt‘l:'!-l.ll!

W=s

. =5 v a
¥ P, ! 3 pgmad ‘"'ﬁl'hlﬂﬂu 4 -

Differential amplifier
and power amphifier

Potentiomeler

26 September 2006 © H. T. Hoang - DPHBK TPHCM



é’g Hé thong diéu khi€n déng co thyc t&

* POng co: DC, AC
x Cam bi€n: bi€n trd, mdy phit tdc, encoder
* B0 diéu khién: DC Driver, AC Driver (Inverter)

‘ DC Motor

<

Encoder

S Bt
.

DC Driver
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é=% Heé théng didu khi€n myc chét 16ng

* Hé thong diéu khi€én muc chit 1dng thudng gip trong cidc qud
trinh cong nghiép ché& bién thuc phim, nudc gidi khic, cidc hé
thong xu 1y nudc thai,...

* Diéu khi€n muc chat 1dng, diéu khién luu lugng chat 18ng

x Céc loai cdm bién do muc chat 16ng:

A C3m bién do dich chuyén: bié€n trd, encoder
A Cadm bi€n 4p suit

A C4dm bién dién dung

T
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é=5 Mot thi du hé théng didu khi€n myc chit 16ng

Hinh vé tham khao tir gido trinh: Co sé tu dong hoc, Ludng vian Ling, NXB DPai hoc Quéc Gia
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ggﬁ'“.,;;u M6 hinh di€u khi€n myc ché't 16ng trong phong thi nghiém

PCL-818 I*Iq a *II
in1 in2
Digital Output :>' PWM
()

"0 WO | g

Analog Input = =
nalog Input |« I *1 > Cam bic) uy(t)
Analog Input |« | ...j':a..C?m ll:;.t“
aps
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