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TOM TAT: Bai bdo ndy gidi thidu vai sd dé diéu khién logic m& d€ tinh chinh tryc wyén
cdc tham s6 ctia by di€u khién tj 1€ - tich phan PI nhim nang cao tinh bén viing (robustness)
clia hé thong. Khi dp dung cdc so dé didu khién nay vao cdc hé théng, ta thdy d4p iing xung
duge gidm chén t61 hon, khd ning chdng nhidu cia hé dudgc ting ngay ca khi cdc tham s& ciia
hé bi thay déi. Vi thé, cdc bd diéu khién diing k thuat tinh chinh md con ¢8 the dugc dp dung
cho cdc hé théng diéu khi€n nhiéu vong ding cdc nguyén tic ndi ting quy udc.Céc két qua
dat duge khi md phéng trén mdy tinh cho thdy hé théng c6 kha nang ddp tng 8t khi ¢6 sy
thay di cia cdc tham s diéu khién va tai, vikhe hd phi tyén.

1. MG PAU

B0 di€u khién ti 1é - tich phan (PI) da dugc dua vao st dung khd manh mé va hiéu qui
trong cong nghi€p. Tuy nhién, cdc bd diéu khién PI diing cdc ky thudt ci gap khd nhidu khé
khdn do ching (6 ra khd nhay cdm ddi véi sy bién ddng [1] cia cdc tham s diéu khién, su
thay d8i tdi, va nhay cdm véi nhidu.

Dé khic phuc nhiing khé khin trén, xu hudng hién nay 1a dua vao dp dung cdc ky thuit
mdi lién quan dén cdc linh vuc nhu: tri ¢ nhén tao (AI), hé chuyén gia (ES), logic mg
(Fuzzy logic), mang than kinh nhan tao (ANN), [21,[3],.... k&t hdp v6i cdc kién thite kinh
nghi¢ém nham tinh chinh cdc tham s& diéu khién dé dat dugc cdc chi tiéu didu khién 5t nhat.
Vi tinh chinh hé 6 1a qud trinh chinh min céc gid tri, do vay ta ¢6 thé dung logic m& dé thuc
hién muc dich ndy.

Bai viét ndy nhim muc dich giGi thiéu mét s6 so dd logic m& d€ tinh chinh dé 1gi va thi
hidng cla bd diéu khién ¢ 1§ - tich phén (b6 PI) c6 ciu tric mém déo dung nguyén ly diéu
khién ndi ting.

IL. TINH CHINH THAM SO B0 PI

1.Mo hinh :

Trong céc hé thong dicu khién t6c do, ham truyén thudng ¢6 dang :

Hy(s) = Ky
n-I
(1+Tps) TT A +1j5)e"
=
- Ro (1)
(1+ Tps)(1+ Tyys)
trong doé :

Tw: hidng s6 thdi gian. Ty, >>T,,
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Ty tong cda cdc thdi gian ky sinh cia 7; va thdi gian tré 1,

Ta>s ZT o (2)
j=1
Bo diéu khién PI dugc ding nhiéu trong cdc hé thng ndy do viéc thiét k& ching khd
don gidn. Hinh 1 v& so dd khai tiéu biéu clia mot bo diéu khién tdc do.

TL
Loc sd bd B6 diéu khién t6¢ dd quy udc. L
1
it : gt 14— | u » 1 Ko Xo
et | 1HTES Tys 1+ T!_lS L+ T, s

Hinh 1: B6 diéu khién tdc do qui udc.

+ B loc s6 bo duge ding dé triét tiéu di€m zero cia by diéu khién ti 1€ véi gid st Ty
42T, = 1+ Tps = Tus tuong dng vai tan s6 ® 2 1/ 1+ T,..

+ Céc gid i i 1§ K, va thdi hiing T1 c6 thé dugc xdc dinh tir phuong phdp t6i wu d6i
xing, 61 uu bién dd, bang t5i wu d6i xitng, t6i wu bién do, hay 6i thiéu héa sai s6 tuyét 601
thdi gian tich phan ITEA [4] (xem bédng 1).

Bdng 1: Cdc tiéu chudhn ciia bé diéu khién n 1é tich phén (bé PI)

Tiéu chuin Tham s diéu khién Pip ng
b6 ldi K, Thdi hing | Thoi gian xdc | PO votld %
Ty : lap

2T K,

Bién dé t6i uu Tm T 8:4T}J. 4,3
2T Ko

ITAE 0,7Ty 3,76T, 3,6T, 3
' T, Ko

2. S¢ db logic m& dung tinh chinh:

Bai todn tinh chinh cdc tham s& diéu khién d& c6 nhitng tinh ning diéu khién t6t hon 12
bai todn ¢d dién nhung

quan trong. Cdc hudng nghién ciu gin diy dé nghi phLIdng phdp tu tinh chinh (auto -
tunning) hay tg can chinh (au - calibration). Cdc ky thudt ndy doi hdi phdi chuyén sang qué
trinh nhén dang dé hiéu chinh cdc tham s8 diéu khién K, va K; bing cdch cdp nhat lién
tuc cdc gid tri cda Ty, Ty, va Ko. '
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DE cdi thién tinh bén ving cda hé thong ma khong cn biét chinh xdc v& cic tham s&
hé thong, ta ding logic mJ dé sy thay ddi lién tuc cdc hé s6 K, va T khi c6 sy thay déi sai
s0 va dao ham cia sai s0.

Tham s8 k§y thuit X, c6 thé dugc mé héa theo ludt sau:

XL khi X 16n
XS khi X nhé
vdi cdc ham thanh vién [5] dugc tinh theo dang mil.
H (X)=GXD(-El
S |oX
X[ @

PxLX)=1-exp (- ——
loX

o x 12 hiing s& derng nao doé.

bat tén cho ngo ra K theo tdp md singleton nhu sau :
KL khi K 16n

KS khi K nhd.

1 khi K = Kax
HKL (K%
0 khi K# Kpax

- ] k.hi K = Kn}jn
ps (K) = {

0 khi K # Kppip 7

& “

V6i Kpax gid tri 16n nhat cia K

vd Kpis bé nhit cda K.

(1) N&u XS 16n thi KS, n&u XL nhd thi XL.

(2) Néu XS 16n thi KL, néu XL nhd thi KS.

Ding phucng phédp diém trong tim (céntroid) dé gidi mg (defuzzyﬁcanon) ta xdc dinh
dugc quan hé phi tuyén cia K theo X :

HXSKmin +BXL Kmax

K(X) = cho dang 1 (5a) hay
HXS +HXL : .
K + |-
K(X) = HXSB max + LXL B min cho dang 2 (5b)
HXS +HXL

Sau khi phan tich dic tinh tAn s& vong hd ciia hé thong, bao gdm cd b PL. Ta dung sg
dd (1) cho viéc tinh chinh K va sd db (2) cho vi€c tinh chinh Ty theo sai s& diéu khién e.
Khi tinh cd dao ham cia sai s8, viéc tinh chinh cdn ¢6 tinh thém hé s6 t1é We. Gid trf cla
we dugc thay ddi lién tuc trong sd dd (1) theo cdng thifc:

dle(K)] = e(K) - e(K-1)

vdi K 12 thdi gian rdi rac.
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dua vao sai s0 chudn héa € va 8¢ ta cé:

€
g€ =sat n
Cat’ i

€

sign [-e(k-1)] néu e(k) o 0 » (6)

oE =.{
sat de(k)

m ¢6 dugc trong k¥ thudt, ta can tinh chinh K theo X

néuek)#0 - 7
e(k)
1 x2 _
véi sat(x):l % =1 x5 1
-1 x=51

vd e 1a gid tri bién d¢ 16n nhat cda sai s& tuong ing khi bao hoa.

Chon céc gid tri 16n nhit va bé nhat cda Kp, Ti, v @c. ( Kpmaxs Kpmins Timin@emax V&
@emin). Hé thic d€ tinh chinh K va Ty rit ra tir (5) la:
el

Kp = [ Kpmux i (Kpnwx = Kmin)exp(' _')] (7
Ge

; _ g
Tp= @ [ Tomax - (Tpmax - Tmin)exp("u)] (8)
Og

vdi

3¢l

= 1)
O¢

O = [ Oemax = (Dcmax - Wemin)EXP(-

biét ring o, va o 12 cdc hiing sO dudng.

Diéu kién 8n dinh cho hinh 1 khi : 14Tus=Tms 12 Ti> Ty,
V4y, khi ding tinh chinh m& thi hé thong :

s& &n dinh néu thda diéu kién :

Timin > Tpmax- ) (10)

3. Dung tinh chinh m& d€ cai thién tinh bén viing

Trong phan ndy, ta dang hinh 1 dé ki€m tra lai sy cdi thi¢n tinh bén viing khi diing tinh
chinh m@. Céc gid tri Tinom V2 Kpny dugc tinh tif cdc gid trj danh dinh clia hé théng. Cdc gid
tri Ko, Tinom, V2 Tymom dugc tinh theo phuong phdp tiéu chudn déi xing t6i uu .

129



Science & Technology Dev.lopment, Vol 2, No 4+5-1999

bat thdi hang cla bo loc ban dau 1a Ty = Tinom, Kp, T1, ¢ 3 tai cdc gid tri giita va gip 2
1an so véi gid tri danh dinh thi ddp ng xung nhén dugc nhu hinh 2(a) twong tng cho gid tri
danh dinh: ( Ko = Konom, To = Tonoms Ty = Tynom. ) (dudng ddm).

Trong trudng hop téi han cla cdc tham s6 hé théng (K, = 0,5Ksnoms T = 2Tmnom, Ty =
2Tynom) ta ¢6 dudng dit nét. Sau khi m6 phdng trén mdy tinh [6],[7], ta c6: ddp ing xung
twong ting khi c6 nhiéu vé 3 hinh 2(b), khi ¢6 hiéu chinh mg (dudng 1) va khi khong c6 hiéu
chinh m& (dudng 2). R& rang la, khi ¢6 hiu chinh m¢ thi ddp dng xung cda hé thong di
nhanh va dd gidm chan (5t ngay cé khi ¢6 sy bi€n dong 16n clia cdc tham s& (tr 0.5 dén 2 1dn
danh dinh), déng thdi sai 1&ch cyc dai da gidm xudng 50%.

Hinh 2(a)

Hinh 2(b)
B b b S AR SR e it ' s ~-. e M — (1) S S L) .20 | e
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hinh 3, trong d6 X|rer, Xaret, Xaret, 12 cdc ngd vao chudn cia vong 1, vong 2, vong 3 va ching
¢6 thé 1a cdc gid trj ddc trung cho dong dién, t6c d6 hodc vi tri clia hé thong truyén dong.
Né&u biét dugc cau tric cia hé thdng va gid thiét riing cdc tham s& 12 bat bién, thi cdc tham
s6 ciia PI 1a PI1, PI2, PI3 c¢6 thé dudc xédc dinh bling cdch xap xi.

Viéc thi€t k& dung phuong phdp ndi tdng lién ti€p thi twong d6i don gidn nhung c6 yé&u
di€m 12 d& bi 4nh hudng cia nhiéu. Ching han nhu, do chwa bi€t mot cdch chinh x4c dnh
hudng ctia moment tdi, va phudng phép xap xi s& khdng dp dung dugc néu tdn tai céc yéu t6
bat dinh trong sy thay déi clia tham s& hay khi ton tai tham s& phi tuyé&n. Vi th&, khi sit dung
b6 PI ¢6 tinh chinh md thi c6 thé cdi thién dugc tinh bén viing clda hé diéu khién ndi ting
lién ti€p. '

Trong phin m6 phdng ta chon mot hé théng c6 ciu triic mém déo c6 khe hd phi tuyén
va ¢6 su hién dién cda lyc xo#n bdnh ring.

X X1 :
¢ XoE ItEF
© Pr3 [ 3 PI2 PI1 | Hi(S) iLHz(S) X2> Hy(S)

Hinh 3(a)
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B diéu khién - tinh chinh mo B diéu khién - tinh chinh m&
Xsret , |
itb—’ . Xakr | ppy Xier
—>( > PI1
X3 - 1
< Hy(S) »| HyS) H— Hi(S) [¢&—
h 3(b)
IV. KET LUAN

Phin trinh bay trén ddy 12 mot trong nhitng gidi phdp cla tdc gid trong viéc dé xuat mot
trong cdc hudng nghién citu trién khai trén cdc hé thdng diéu khién PI ding tinh chinh ma.
Tat nhién, hién nay trén th€ gidi nhiéu

nhém nghién citu d va dang ti€n hanh

viéc nghién cifu, dng dung dua trén cdc ky thudt hién dai khdc (Vi dy nhu diéu khién
trgt-md, mang than kinh, cdc thuét todn di truyén nhén tao,...) nhidm gidi quyét cdc van dé
khé khan ma tac gid di néu ra trong bai vi€t nay.

PI-CONTROLLERS WITH FUZZY TUNING
Nguyen Viet Hung — Pham Quang Huy

ABSTRACT: This paper presents some simple fuzzy logic schemes for on-line tuning
proportional - integral controller parameters to improve system robustness. It is show that with
fuzzy tuning the reference response is well damped and the maximum deviation of the
disturbance response is reduced even in the case of changing plant parameters. The fuzzy-
tuned controller can then be applied to multi-loop control system using the conventional
cascade principles. Simulation result indicates that good performance can be achieved in
presence of parameter and load variations, and backlash nonlinearity.
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