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TOM TAT 
Di^u khiln tdc &6 ddng co 1̂  bai toan ma duoc nhieu nha khoa hoc quan tam t6i. Trong do dong 
CO dien m^t chiSu du^c ling d^mg rat ph6 bi£n trong nginh cong nghiep co khi, cac nhi may can 
thep, nha may xi mSng, tau dien ngam \k cinh tay robot. Nhiem vu ciia cac nha khoa hpc la lam 
the nao va b^ng phuong phdp nio de dua ra mpt phuong phap di€u khiln tdi iru nham dap img 
duoc nhu c3u ciia nganh cong nghiep hien nay. Vi vay viec nghien cihi ling dung phuong phap 
dieu khien hien dai nhir la dieu khien thich nghi de dieu khien toe dd ddng co dien mot chieu la 
mdt van de quan trgng va cap thiet. 
Tii" khoa: Diiu khien. tdng hap mgch vdng, ddng ca, dieu khien thich nghi, md phdng. 

DAT VAN DE 

Dong CO diSn mot chieu dong vai tro rat quan 
trong trong nganh c6ng nghiSp ciing nhu 
trong CUQC song cua chiing ta. Dong co dien 
duoc ling dung rat pho bien trong nganh cong 
nghiep ca khi, cac nha may can thep, nha may 
xi mang, tau di?n ngam va canh tay robot. De 
th\i'c hien cac nhiSm vy trong cong nghiep 
dien tCr vai dg chinh xac cao, lap rap trong cac 
day chuyen san xuat, yeu cau co bo dieu 
khiln toe do. De phat huy tot hieu qua ciia bo 
dilu khiln, ta phai biet chinh xac cac thong s6 
va kilu cCia doi tirgng can dieu khien. Hon 
nira, bp dieu khien nay chi chinh xac trong 
giai doan tuyen tinh con trong giai doan phi 
tuyin thi cac phucrng phap dieu khiln kinh 
diln khong thirc hien duac. Muc tieu ciia dilu 
khiln ia nang cao chat lugng cac h? th6ng 
dieu khiln ty dong. Do do can phai tien hiinh 
nghien cmi, tim ra cac phuang phap dieu 
khien cu th i cho tCrng d6i tugng. Muc dich 
cu6i ciing la tim kiem cac bp dieu khien cho 
cac he truyin dpng dien ngay cang dat dugc 
chSt lugng di lu chinh cao, muc chi phi thap, 
va hi$u qua dat dugc la cao nhat, dap ung cac 
yeu cau tu dgng hoa truyen dpng dien va 
trong cac day chuyen san xuat. Viec nghien 
cuu xay dyng bp dieu khien toe dp cho dpng 
ca dien mot chi lu dua tren cac ly thuyet dilu 
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khifin hien dai la mot van de rat can thiet, 

trong viec gSn lien giUa nhiem vu nghien cuu 

va thuc tien cupc song. De phuc vu cho cong 

tac nghien CUTI, mot phuong phap dugc nhiSu 

nha khoa hgc trong va ngoai nuoc su dung rSt 

nhilu do la phuang phap dieu khien thich nghi. 

Do vay viec nghien cim va ung huong nghien 

ciiu dugc rSt nhieu nguai quan tam va la huong 

nghien ciiu co nhieu trien vpng, ciing nhu co 

nhilu gia tri ling dung trong thuc tien. 

PHUONG PHAP NGHIEN ClTU 

D8 thuc hien nghien ciiu dugc nhiem vu nay, 

tac gia can phai ket hgp 2 phuang phap 

Phircmg phap nghien citu ly thuyet: Nghien 

ciiu cac van de ve ling dung dieu khien thich 

nghi, cac mo hinh dpng ca dien mpt chieu, 

cac ham toi uu trong Matlab va cac tinh toan 

ho trg cac ham toi uu. 

Phuang phdp mo phong: Sir dung cong cu 

tinh toan tim toi uu trong phan mem Matlab 

DIEU KHIEN TOC DO D O N G CO DIEN 

MOT CHIEU THEO PHU'ONG PHAP 

TONG HOP B O D I E U KHIEN PID [5] 

IMd ta toan hoc ^ong c v dien mot chieu 

Doi vdi dong ca mgt chieu kich tii dpc lap thi 

CO the viet cac phuong trinh sau: 

Mach ph§n ling: 

U,+AU{p) = R„[I,+Alip)]+pL„[I,+M{py\+ ^ j _ , ^ 

K[^, + A'J?{p)]io)g + Ao}{p)] 
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Ket qua mo phong 

Hinh 1. Sa do cdu true cua ddng ccr mot chieu 

Mach kich tir: 

U^-^^iJ,iP) = IitV^+A},{p)]+pL,[I^+A],ip)] (1.2) 

Phuang trinh chuyin dpng co hpc: 

fi[%+mp)W«+AHp)]-[M,+&M^Xp)]= ^j_3^ 

J^[(Bg + A<B(B)] 

Hinh 2. Sa dd cdu true luyen tinh hod ddng ca 

dien mot chieu 

Mo ta toan hoc chinh luu dieu khien 

Ham truyen d^t bp chinh luu trong truang 
hgp gan dung 

Trong do: Tvo la th6i gian tr i T^ = 

Mo phong tren Matlab-Simulink [4] vdi mo 
hinh mo phong dpng ca dien mpt chilu, mo 
hinh chinh luu da co. 

Hinh 3. Md hinh md phdng ddng cadi 

166 

1 
. 

. . .J ; \...i 1 J M 

- • • i - r - i - j - i - - f " i \-

Hinh 4. Kit qud mo phdng toe dd ddng ca 

Tong hop he thong dieu khien dong cu difn 

mot chieu 

Tdng hap mach vong dieu chink dong dien 

11 'pT, I 

Hinh 5. Sa dd Ididi cua mach vdng d 

Trong do: Tf, T^k, Tvo, Tu, Ti - cac hSng so 

thai gian cua mach Ipc, msich dilu khiln 

chinh luu, sy chuyin mach chinh luu va 

xenxo dong dien. 

Ru - dien t ra mach phan ling. 

Ham truyen cua mach dong diSn: 

{\ + pTf){\ + pT^){\ + pTJ(}+pT^){\ + pT;) 
sjp)--

(1.4) 

Ap dung tieu chuan mo dul toi uu ta tim dirge 
bp dieu chinh dong dien dang khau PI. Tii do 
ham truySn ciia dong diSn se la: 

HP) 1 1 1 1 , 
U,j(p) K,'2pT,{l + pT,) + \ ~ K, 'i+2pT,+2pX^ 

(1-5) 

Tdng hgp mach vong diiu chinh tSc do 

Ta cd sa do khdi chuc ndng-

H J } — 
Hinh 6. Sadd khdi 

Dieu chinh toe do diing bo dieu chinh toe d 

ty I?. 

Sii dung ket qua phan trSn ta co: 
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'-'ldi Hi \ + 2T^p(\ + T^p) 

Ts rdl nho suy ra Ts = 0 

Sau khi long h(fp ta co 

(1.6) 

Hinh 7. Sa dS khdi cita h4 diiu chinh tdc dd 
Tong hap lai ta co ham truyen mach kin he 
thong sau: 

. U.iP) l-^8^> 
tf^Cp) 8r>[47->(U27->)-H]-H 

"AP)-

(1.7) 

Mo phong he thong dieu chinh toe do dong 
cff[5] 

Dua vao sa do cau triic he thong hai vong 
dieu chinh nhu ta xay dyng mo hinh mo 
phong he thong vai hai vong dieu chinh tren 
nen' Simulink: 

m^iQ-M-jo^^. 

Hinh 8. Md hinh md phdng he thdng vdi hai vdng 
diiu chinh 

Ket qud mo phdng vdi trudng hop momen 
qudn tinh tdi JI =0.01(kg.m2): 
Toe dp he thong khi diing bp dieu khien PID 

Dong dien phan ling ciia h& th6ng khi dung 
bO dieu khiln PID 

Momen qudn tinh ciia he thong khi diing bg 
dilu khiln PID 

]] 

k n 
''-J- aM^mi 

n [J ̂  m 
- i_ 

DIEU KHIEN TOC DO DONG CO DIEN 
MOT CHIEU THEO PHUONG PHAP 
TONG HOP BO DIEU KHIEN PID THICH 
NGHI [2], [3], [1] 
DIEU KHIEN THICH NGHI 
Gioi thieu chung 
Dieu khien thich nghi la sy tong hpp cac k^ 
thuat nham ty d&ng chinh dinh cac bg dieu 
chinh trong m^ch dieu khiln de thyc hien hay 
duy tri a mgt muc dg nhat dinh chat lugng 
cua he khi thong so cua qua trinh dieu khien 
kh6ng biet truac hoac thay doi theo thdi gian. 
He thong dieu khien thich nghi gom co hai 
vong: vong hoi tiep thong thuang va vong hoi 
tiep dieu khien thich nghi. 
Trong ph^m vi va ngi dung bai bao tac gia 
diing he thong dieu khiln thich nghi theo mo 
hinh mau MRAS co so do cau tnic nhu sau: 

D-H 

Hinh 8. Sa do khdi cda hf thdng thick nghi iheo 
mdhinh mdu 
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L u a t d ieu k h i e n t h i c h n g h i 

Theo lonnaou and Sun (1996), bp dieu khien 

thich nghi co th i dugc xem nhu la sy ki t hpp 

cua mpt bp uac lugng cac tham so tryc tuyen 

(on-line) va mpt luiit dilu khien ma no nhan 

dugc tii truang hgp tham so da dugc biet r6. 

Viec thiet ke luat thich nghi sS quyet dinh den 

cac tinh chat on dinh ciia bp dieu khiln thich 

nghi. trong chuang ke tiep, viec thiet ke bp 

dieu khien thich nghi theo mo hinh mau se 

dugc dya tren ly thuyet on djnh cua Lyapunov 

nham dat dugc mpt he thong dieu khien on 

dinh va co cac tieu chi ve cac ham dac tinh 

nhb mong muon. 

Tong hop mach vong dong dien 

Hinh 9. Cdu true mgch vdng dteu chinh ddng di0n 

Ham truyen dat ciia doi tugng bp dieu chinh 

dong dien la Soi co cau triic nhu sau: 

SM-
{pT„ + [){pT^ + ]){pT^ + l) (pT,*i){pT, + \)ipT^ + \) 

. (2.1) 

(3 ham truyen tren, cac h^ng s6 thai gian T ,̂, 

va T^j la rat nho so vai hSng s6 thoi gian T^. 

Ham truyin doi tugng Sg|(p) t ra thanh khSu 

quan tinh biic 2. Ta co bp dilu khiln se la 

khau ty- le - tich phan (PI). 

7 ; . r . = 0.019 
V « 

Vay ham truyen cua bp dieu khien m^ch vong 
dong dien se la: 

;^ = A : f l + _ L l = 2.0248('l + - ^ — 1 (2.3) 

G.(P) 
1 

'•'w VJ"w(P''i;4,+l)+l~'''« 2p\J+2pT^^*] (2.4) 
I 1 

Tong hop mach vong toe 6q 

So do cau tnic cua mach vong nhu sau: 
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Hinh 10. Cdu true mgch vdng diiu chinh tdc dp 
CO mgch vdng diiu chinh ddng 

De dan gian ta tong hgp mjich vong toe do 

khi da tong hgp dugc mach vong dong dien 

nghia la sii dung cac ket qua va cac gia thiet 

truac (tiic la E = 0). Ta co mo hinh doi tuong 

CO mach vong dieu chinh toe dp vai bO dieu 

chinh toe dp RQ, nhu hinh: 

-9& -&H^ T-Wj 

J i l 
Hinh 11. Cdu Iruc thu ggn mgch vdng dieu chinft-i 

tdc dg cd mach vdng dieu chinh ddng diin 

Ti: do ta cung co ham truyen dat ciia doi 

tugng bg dieu chinh toe do la S ,̂̂ : 

S«.ip) = 
(K.O^-K,)liK,,.J) 

(2.5) 
Pi^T\,y+2T^,,p+\){Tj,p+-l) 

Trong do hang so thai gian Ty^^ = 0,0027 va 

Tft = 0,004 la r3t nho nen cd the dat 

Tidd = 2 Tj.,,-hT« = 0,0067 

Luc nay ta co the xap xi ham truyen 

K.ttt.K. 1 
s«(rt = 

X..- ' ' P C M P I - I ) P ( 7 J , P + 1) 
(2.6) 

S..(.p) 
p(0,0067;7+l) 

K.1>^.K. (2.7) 

Ap dung nguyen t i c t6i uu doi xung chon bo 
difiu khien PI co dang: 

(2.8) 

S a do md phong bang M a t l a b he thong 

dieu khien toe dp dpng ca bling phutfng 

p h a p di^u khien PID thich nghi [4] 
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Hinh 12. Cdu true he thdng CO bo diiu Idiien thich nghi 
Ket qua mo phong he thong bo dieu khiln 
thich nghi: voi JI = (0-0,5), toe do dat 
10=209 rad/s 

Dong dien phan ling thich nghi 

Ket qua so sanh giira bo dieu khien PID va 
bo dieu khien thich nghi voi momen quan 
tinh JI = COSkg.m' 

1 7' •'(-•• 

Kef qua so sanh giva bo dieu khien PID va 
bo dieu khien thich nghi voi momen quan 
tinh JI = (0:0,05)kg.m^ 

rJ| 

Toe dp thich nghi 
V6i ket qua mo phong a tren ta nhan thay 
rang vai bp dieu khien thich nghi nhu da 
thiet ke thi chat lugng cua he thong luon luon 
dugc dam bao khi momen quan tinh ciia dpng 
CO thay doi. 

Ket qua mo phong thu dugc hoan toan phii 
hgp vai cac ket qua nghien cuu ly thuyit, dilu 
nay chung to rang thu^t toan va each thiic xay 
dung b§ dieu khien thich nghi la d6ng dan va 
chinh xac. 

Sai lech tmh, dp qua dieu chinh, thai gian qua 
do, so lan dao dong ciia he truyen dpng diu 
tot, nhat la dp qua dieu chinh va thai gian qua 
dp nho. 

Ket qua mo phong mot Ian niia da minh 
chiing va khang djnh rang viec ap dung bp 
dieu khien thich nghi hoan toan co the dap 
ling dugc yen cau chat lupng dieu khiln cua 
he truyen dgng. 
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SUMMARY 
R E S E A R C H A P P L I C A T I O N O F P I D C O N T R O L iVIEASUREMENT 
A P P R O P R I A T E I M P R O V E M E N T C O N T R O L L E D M E C H A N I C A L 
C H A R A C T E R I S T I C M O M E N T W I T H C H A N G E S IN C H A N G E S 

Nguyen Thi Thu Hien' 
University of injormatton and Communication Technology - TNU 

Control engine control speed to the job that has been many science ofthe science of a science. 
Trong do, mot co the dugc sii dung rat pho bien trong cac may nghiep vu, nh4 may c^n, nha may 
Xl mang, robot dien va robot canh tay. The teaching ofthe science are work and any methods for 
the given a handle ofthe requirements ofthe requirements ofthe requirements of this job. Because 
the operating research ofthe research found the such as a control requirements to control the basic • 
of the speed ofthe way to a critical problem and per level. 
Key words: Control, circuitry synthesis, engine, adaptive control, simulation 

Ngdy nhdn bdi: 15/11/2017; Ngdy phdn bien: 23/11/2017; Ngdy duyitdSng: 30/11/2017 

Tei 0972 208032. Emad ntthien@ictu.edu v, 

170 

mailto:ntthien@ictu.edu

