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AN APPLICATION OF DIGITAL RST CONTROLLERS IN ROBUST CONTROL
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’Truong Cao dang Nghé Da Nang; huongnguyenl90783@gmail.com

Toém tét - Bai bao gidi thiéu (rng dung clia bo diéu khién RST s
trong didu khién bén virtng nhdm dam bao cac dd dw tri¥ 6n dinh
va han ché anh hwéng cla nhiéu. Tlr méi lien hé gitra do dw triv
modun v&i ham do nhay ngod ra, chang toi trinh bay phwong phap
dat dwoc cac d6 dy trir 6n dinh théng qua viéc han ché gia tri cyc
dai ciia ham d9 nhay ngé ra. Qua trinh thiét ké dwoc thuc hién qua
hai bwéc: gan cwe va bam md hinh mau. O buéc gan cuec, ngoal
céac cuc chinh, cac cwe phu dugc bd sung vao hé thong dé thay
ddi dac tinh Bode ham do nhay. Anh hwéng cua nhiéu lén ngd vao
ddi twong con dwoc han ché nhé thanh phan phu trong R. O buwoc
bam mau, mé hinh mau duoc lwa chon dé hé thdng dat dwoc cac
chi tiéu chét lwgng & qua trinh qua do. Két qua mé phéng trén bod
truyén dai chirng t6 hé théng dat dwoc cac yéu cau vé do dw triv
&n dinh va han ché dwoc anh hwéng clia nhiéu dén hé thng.

Tir khéa - bd didu khién RST; didu khidn bén virng; ham do nhay:
dé dw trir mé dun; mé hinh mau; gan cuc.

1. Giéi thiéu b diéu khién RST s6

Diéu khién bén ving 14 yéu cau dbi vai cac hé thong co
thong s bién ddi hodc lam viée trong méi trudng nhidu
nhung van dam béo cac chi tiéu chit lvong dé ra, ma khong
phu thudc vao sy thay dbi d6. Tinh toan thiét ké b didu
khién bén vimng da thu hit dugc sy quan tim cta nhiéu tac
gia khac nhau, dugc tong két trong [3]. Bai bao nay giéi
thi€u mdt ung dung ctia bd diéu khién RST sb dé diéu khién
bén vitng hé thong trong méi trudng nhidu va dam bao cac
do du trit on dinh dat ra.

B diéu khién RST s6 gom 3 thanh phan R, S, T phan
biét dwoc gidi thiéu trong [1] 1a mot tng dung cua didu
Kkhién sb trong linh vyc diéu khién. So vé6i bo didu khién
PID c6 dién giéi han trong ba thong sd tinh toan, bo diéu
khién RST s 6 ra linh hoat hon nho vao tinh da dang ctia
ba thanh phan R, S, T véi nhiéu thong sé dé lya chon. Nhoy
vély, bo diéu khién RST c6 thé diéu khién cho nhiéu hé
thong c6 tinh chat rat khac nhau lam thay déi triét dé tinh
chét cua hé théng. Nhidu timg dung cua bd diéu khién RST
s6 da dugc nghién ctru, phat trién nhu diéu khién bam mo
hinh mau [5] hay diéu khién ham d6 nhay [9], tng dung
trong diéu khién dbi tuong thuc té [6], [7], [8]....

Hinh 1. H¢ thong voi bg diéu khién RST s
Xet so dd khdi téng quat cia mot hé théng ¢ bo diéu
khién RST s0 nhu Hinh 1, trong d6: r 1a tin hiéu vao, y la

Abstract - This article introduces an application of RST controllers
in robust control in order to obtain stability margins and reduce
disturbance effect. From the relationship between modulus margin
and output sensitivity function, we present a method to obtain
stability margins by limiting maximum value of output sensitivity
function. Design process comprises two stages: pole assignment
and model tracking. In the pole assignment stage, besides
dominant poles, auxiliary poles are added to change Bode diagram
of sensitivity functions. Effect of disturbance on input of plant is also
restrained by additional term in R. In the model tracking stage, a
model is chosen so that the system will reach required time domain
specifications. Simulation result on flexible transmission shows that
the system attains required stability margins and limits disturbance
effect on the system.
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tin hiéu ra va p 1a tin hiéu nhidu. Gia sir ham truyén dat ctia
z7'B(z)

A(z)
s6 chu ky tré va A(z), B(z) c6 dang tdng quat:

ddi twong trong h¢ gian doan 1a G, (z) = v6i d 1a

—ny

A(z) =1+ alz_1 +.+a, z

’ (1)

B(z)=bz " +b,z 7

~ Khi c6 b diéu khién RST, ham truyén dat ctia h¢ kin
déi voi tin higu vao r la:

+.+b, z"
B

zde(z)T (2)
A(2)S(2)+z *B(2)R(z)

G (2) = 2

bat:
P(z) = A(2)S(z) + z “ B(z)R(z) (3)

nghiém cua phuong trinh P(z) = 0 la cac cyc cua hé kin da
¢6 bd dicu khién. Gia sir cc biéu thirc P(2), R(z), S(z) duge
viet dudi dang tong quat:

P(z)=1+p;z"! +otp, 2"

R(z)=ry+rz  +..+ T2 8 4)

S@E) =l+sz" +.45, 27

~ Khi P(z) xac dinh trude, phuong trinh (3) ¢6 ng + ns +1
an so ry, sj (i =0+ng, j=1+ns). Theo [1], phuong trinh (3) c6

nghiém duy nhat khi:
ng=ny—1
ng =ng+d-1 %)

np<ny+ng+d-1
Dé giai (3), dat phuong trinh du6i dang ma tran:
Mx=p (6)
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trong do: x tim duoc.
= [le seres Sy Tyrens Ty J (7) Truong hop R, S‘c?m chira mot thanh phan biét trudc dé
, dat dugc yéu Cﬁl{ diéu khién def}t ra, vi du nhu S chira mot
p = |:1,p1 seees Dy 505"‘90:| ® khau t}'ch phan dé loai tru sai s0 xac 1ap trong hé kin, ta co6
T o . 0 0 . 0 o0 thé viet R, SRctuc)n dlz_;rlg(: R
zZ)= z z
a b B (10)
o . S()= Hy()S'(2)
: ! 0 b0 v6i Hr(z), Hs(z) 1a thanh phan xac dinh trude. Phuong trinh
M= 1 ©) (3) duoc vict lai nhu sau:
a, 1 b, b P(z) = A)H, (2)R'(2)+z *B()H.(2)S'(z) (1)
0 a, a 0 b, bat:
b, A(2) = A H, (2) -
0 0 a, 0 0 b B'(z) = B(2)H (2)
V6ib =0 (i=0+d); b =b ,(i>d+1). trong d6 voi A’, B’ chlta cac h¢ so da biét, phuong trinh

Giai phuong trinh (6), ta tim dugc vecto x chira cac hé qs(')
7, 5, tr d6 xéac dinh dugc thanh phan R, S trong bd diéu khién.
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Hinh 2. So d@6 bg diéu khién RST bam theo mé hinh mau

Ngoai cac thanh phan R, S tac dong tryc tiép dén hé
thdng qua cac cuc cta hé kin, thanh phin ty do 7 ciing 4nh
huong dén tinh chat hé théng thong qua cac diém khong.
Do viéc tinh chon 7 ddc 1ap véi R, S nén bang viée két hop
giita cac thanh phan R, S, 7, ta c6 thé tao dugc bo didu khién
linh hoat, dap trng duoc nhiéu yéu cAu khac nhau. Trudng

P(z)

hop T c6 chira biéu thirc cua P, nhu T(z) = B’ , hé théng
z

¢6 kha nang bam theo md hinh mau G,, [5] nhu so d6 biéu
dién trong Hinh 2. Truong hop B(z) c6 chia diém zero
khong 6n dinh, dé bam theo mé hinh mau, biéu thuc cua T

duoe xéc dinh theo [1]1a 7(z) = = ).
B()

2. Thiét ké bd diéu khién RST sb gan cuc
2.1. Quy trinh gdn cyc

Cuc cua hé kin dugc xac dinh tir biéu thirc cta P(z) nén
tir cac cong thire tir (3) dén (9), ta c6 thé gan cuc cho hé kin
khi ding bo diéu khién RST s6. Quy trinh thiét ké bo diéu
khién RST s6 gan cuc nhu sau:

1. Xac dinh ham truyén dat gian doan cia doi twong
-4 B(2).

A(z)
2. Chon np diém cuc mong muon cia hé kin théa mén
diéu kién np <ns+ng+d va tinh da thire dic tinh P(z);
3. Xay dung vecto p theo (8) va ma trdn M theo (9);
4. Gidi phuong trinh x =M p;
5. Xdc dinh cdc thanh phan R(z), S(z) theo (7) tir vecto

dudi dang tong quatG p(2)=1z

(11) dwoc viét lai nhu sau:
P(z)= A'(z)R'(z)+z “B'(2)S'(2) (13)

Gidi phuong trinh (13) theo trinh tw thiét ké & trén, ta
tinh dugc cac biéu thirc R'(z), S’(z) va xac dinh dugc cac
thanh phan R, S theo cong thirc (10).
2.2. Gan cwc phu

Nho kha nang chu dong gan cyc vao hé kin cﬁa b diéu
khién RST, ngoai cac diém cuc chinh, ta c6 thé gan thém

cac cuc phu vao hé thong Da thirc ddc tinh P(z) sau khi
gan thém cuc phu c6 thé duoc vibt:

P(z2) = F,(2)F:(2) (14)
v6i Pp(z), PA(z) 1a cac da thie chira cuc chinh va cyc phu
tuong tng. Cac cyc phu dugc lya chon dé it gdy anh huong
dén qua trinh qua d¢ do cyc chinh gay ra.

Tir diéu kién trong (5), s6 cuc phy c6 thé thém vao trong
hé thong phai thoa man:

<n,+n,+d- np -1

np <

(15)
voi N P> n P 1a sb cuc chinh, cuc phu cua hé kin trong da
thirc dac tinh P(z).

3. Di¢u khién bén virng va anh huéng ciia nhidu
3.1. Cic dj d trir 6n dinh

Trong thyc té diéu khién, ta thuong gap dbi tuong c6
thong sb chua chic chin. C6 nhidu nguyén nhan dan dén
tinh trang nay nhu: gia tri thong s6 cua mé hinh khong
chinh xac hodc thay 601 trong qua trinh lam viéc, sai s6 mé6
hinh do str dung mot s6 gia thiét nhdm don gian qua trinh
tinh toan, sai s do qua trinh nhan dang mo hinh ddi tuong,
v.v. Chinh vi vy, tinh bén viing rat quan trong ddi véi cac
hé thong diéu khién trong thuc té nhim dam bao hé thong
lam viéc 6n dinh khi mé hinh ¢ nhiing thong s6 khong
chéc chan d6. Noi cach khéc, khi thiét ké b diéu khién cho
dbi twgng, ta can c6 mot do du trir 6n dinh cho hé thong.

Céc 6 dy trit 6n dinh thudong dugc st dung nhat 1a d6
du trlt bién d6 AG (hodc AL theo don vi dB) va d6 du tri
vé pha Ag. Phuong phap xéc dinh cac do dy trit én dinh
nay duoc biéu dién trén dic tinh Nyquist hé hé Gow(jw)
trong Hinh 3. Theo [2], [4], thong thudng cac do du trir on
dinh can dat dugc khi thiét ké bo diéu khién 1a: AL > 6dB
(hodic AG >2) va30° < Ap < 45°.
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Hinh 3. Ddc tinh Nyquist hé ho va cac do du triv on dinh
Hai thong s6 khac vé& d6 duy trit n dinh ciing duoc st
dung 1a d6 du trit modun AM va d6 du trit thoi gian Az. Do
du trlr modun dugc xdc dinh bang khoang cach beé nhat tir
diém t6i han 6n dinh (-1,j0) dén ddc tinh Nyquist hé hd. Do
duy trilt thoi gian dugc xem nhur 1a thoi gian tré toi da cia hé
ho tai tAn s @y dé dam bao hé théng kin con on dinh,
At= A¢@/ arr. Cong thue xac dinh AM nhu sau:
AM =1+G,, (jo)| (16)

Nhu véy, thay vi str dung cac do dy trit 6n dinh vé bién
d6 va pha, chuing ta c6 thé sir dung céc q© du trir modyn va
thoi gian. Theo [1], cac d¢ dir trit nay can dat duoc doi voi
hé gian doan la: AM > 0.5 vaAr> T.

3.2. Anh hwéng ciia nhiéu

Khico nhidu p tac dong vao hé thong nhu trong so d6 Hinh
1, nhiéu s€ gay ra anh hudng y, 1én ngd ra va u, 1én ngd vao
doi trong. Ham d6 nhay ngd ra S, ham d9 nhay ngd vao Sy,
doi véi nhiéu p khi h¢ thong co b dieu khién RST la:

5 e ADSE) _ADSG) |,
» A(2)S(z)+ ZidB(Z)R(Z) P(z)

5 (e AORD _AGRE) g
A(z)S(z)+z “B(z2)R(z) P(z)

Céc biéu thirc (17) va (18) chung td cac ham do nhay
v6i nhiéu lién quan tryc tiép dén cuc cua hé kin khi c6 bo
didu khién RST s. Do d6, bang viéc gan cyc trong P(z)
mot cach phu hop, ta cling c6 thé thay ddi anh huéng cua
nhiéu dén hé thong.

Tir so d6 trong Hinh I, ham truyén dat hé ho 1a:

G, (2)= G,(2)R(2) _ B(2)R(2) (19)

S(z) A(2)S(z)
Thay biéu thic cia Gor vao cong thuc (16), voi

z=¢e'"" ta co:

Ay [ A@S@)+ 2 BERRE)| (20)

| A(2)S(2)

Tu (17) va (20), suy ra:

-1

= |S;f"l (ja))|min = ( S-Vp (JC()) max ) (21)

Cong thire (21) biéu dién quan hé giita do du trit modun

v6i ham d6 nhay ngd ra khi hé théng c6 bd diéu khién RST.
Cong thirc nay chimg to néu ting do du trir modun thi gia tri
cuc dai cua ham d¢ nhay ngd ra s€ giam, hay tdc dong cta
nhidu dén ngo ra s€ gidm. Két qua 1a khi dat dugc do du triv
modun yéu cAu hoac khi gi6i han dugc gia tri cyc dai cua
ham d3 nhay ngo ra thi hé théng vira dam bao duoc tinh 6n
dinh bén ving véi sy bién dbi cua théng sd, vira han ché
duoc tac dong cuia nhiéu dén ngd ra. Do d6, chung toi s& st
dung d6 du trir modun 1am chi tiéu dé thiét ké bo diéu khién
bén vitng. Hinh 4 biéu dién duong giéi han ctia ham d6 nhay
ngd ra trén dic tinh Bode dé dam bao do du trir thoi gian
At > T, Ngodi ra, dé dat duge AM > 0.5 thi|S, | < 6dB.

Ngoai viéc phu thudc vao cuc cua hé kin, cong thic
(17) va (18) cho thiy ham d¢ nhay ngd vao con phu thudc
vao thanh phan R va ham d6 nhay ngd ra phu thudc vao
thanh phan S ctia by diéu khién. Gan cac thanh phan dat
truéc Hg, Hs trong biéu thirc (10), ta ¢ thé diéu chinh dugc
cac ham d¢ nhay Sy, Sip.

Su xuét hién cta nhiéu, ngoai tac ddng truc tiép dén ngd
ra, con tic dong dén ngd vao ddi tugng do hé thong kin.
Tac dong ctia nhidu 1én u ¢6 thé 1am tin hiéu nay vuot qua
gi6i han lam viéc (ngudng tin hi¢u, diéu kién lam viéc ctia
thiét bi, ving phi tuyén v.v...). Do d6, dé hé¢ théng dugc
diéu khién bén vitng thi ngoai viéc dam bao cac do du trix
on dinh, cac ham d6 nhay ngd vao, ngd ra phai c6 gidi han.
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Hinh 4. Gioi han cua ham dé nhay ngo ra
dé dam bdo dp du triv thoi gian At > T

4. Ung dung

Hinh 5. M6 hinh b¢ truyén dai
Dé minh hoa viéc thiét ké bo diéu khién RST sb bén
ving, bai bao nay chon dbi twgng diéu khién 14 bo truyén
dai duogc gidi thiéu trong [10]. Hé théng gdm 3 puly trong
Hinh 5, trong d6 puly ngoai cung bén trai dugc truyen dong
nho dong co dién mot chidu. Tin hiéu ra can diéu khién 1a
goc quay @, cua puly thir 3.
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Theo [10], ham truyén dat gian doan cua ddi tuong 1a
—d
z “B(z)
G,(z)=

A(z) = 1-1.992z742.2032 % 1.8412" +0.8942"*
B(z) = 0.103z" +0.181z7

Khi chua c6 b diéu khién RST, ham truyén dat hé kin
phan hoi don vi la:

, trong d6 Ty = 0.05s, d =2 va:

0.103z™' +0.181z"

1-1.992z7" +2.203z2 -1.738z" +1.075z™

He kin gidn doan c6 2 diém cuc nam ngoai duong tron
don vi nén khong 6n dinh. Hai ché d¢ dao dong dugc dac
trung bdi an=7.877 rad/s, £1=0.358 va @»=29.646 rad/s,
¢2=0.028. Néu su dung bo di€u khién PID thong thuong,
khong tim duoc thong sé ctia bo diéu‘khiéanID de l}é on
dinh. ,Do vay, chung t6i sir dung bo di€u khién RST so6 cho
hé thong nay.

Yéu cau dit ra khi thiét ké bo diéu khién RST cho bo
truyén dai nhu sau:

- Céc chi tiéu chét luong: sai $6 x4c lap bﬁng 0; do qua
diéu chinh 16n nhit Ginax < 10%, thoi gian ting 1, < ls.

- Cac 4 du trit on dinh: AM > 0.5 va A>T,

. - Han ché anh huong cua nhidu: Ham do nhay ngd ra
nam trong cac gidi han 6 Hinh 4; ham d¢ nhay ngd vao nho
hon 10 dB tai tan s6 /> 0.35fs.

~ D¢ dat dwoc yéu cau nhu trén, ching t0i tién hanh thiét
ké qua 2 budc:

- Bude 1: Thiét ké b diéu khién RST theo phuong phap
gén cuc. Cuc va céc“ thanh phéan R, S d,uqc chon dé hé thénNg dat
duoc cac do du trit 6n dinh va han ché anh hudng cia nhicu.

- Budc 2: Thiét ké thanh phan bam mau dé hé thong dat
duogc cac chi tiéu 6 qua trinh qua do.

G, (2)= z?

* Budc 1: Gan cuc

Chon cuc chinh cta h¢ kin 1a cép nghiém phuc lién hop
tuong ung véi tan s6 dao dong tw nhién ay= 7.877 va { =
0.8. Pa thuc dic tinh h¢ kin gian doan la:

B (z)=1-1.419z"+0.532 z?

Dé loai bo sai sb xac 1ap, da thire S can chira thanh phan
tich phén, do 4o dit truéc H (z) =1- z™'. Thuc hién tinh
toan cdc thanh phan R, § theo phuong phap gan cuc voi
thanh phén H; bict trude trong muc 2.1, ta duge bo dicu
khién dau tién RST1 nhu sau:

R (2)=2.457-2.459z"-0.657z7 —0.499z +1.556z"
S, (2)=1+0.572z" —0.529z7 -0.727z" -0.315z"*

Cac do du trir én dinh dat duoc la: AM=0.39, A7=0.043s.

He‘lm do nl}ay ngd vao S, V?‘ he‘tan do nhay ngd ra S, khi
¢6 bg diéu khién RST1 dugc biéu dién trén Hinh 6 va Hinh 7.

- Go thé nhan thdy ham d¢ nhay ngd vio ting cao ¢ tan
s0 16n va ham d6 nhay ngd ra vuot khoi ving gi6i han yéu
cau. Cac d6 du trlr 6n dinh khong dat dugc yéu cau dat ra.

Do ca hai ham d6 nhay ngd vao, ngd ra déu vuot gidi
han cho phép nén chung t6i thiét ké bo dicu khien RST2
v6i muyc dich han ché gia tri cyc dai cia hai ham d¢ nhay.
Phuong phép st dung 1a gan cuc phu nhu da gidi thiéu o

phin 2.2. Cac cuc phu dugce gan thém bao gdm: cip cuc
phu tuwong tng voi dao dong tai wo = 29.64 rad/s, { = 0.15
va 4 cuc phu tai -18.33 trong h¢ lién tuc dé lam suy giam
dac tinh tan sb cac ham d0 nhay. Pa thtc dac tinh trong hé
gian doan h¢ kin khi c6 bo diéu khién RST2 la:+-

P, (z) =1-3.188z"+4.914z2 —5.041z> +3.730z"*

~1.908z7° +0.620z° —0.113z"7 +0.008z"*
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Hinh 7. Cac ham d6 nhay ngé ra voi 3 bo diéu khién

Céc thanh phan bo diéu khién s6 RST2 tinh dwoc nhu sau:
R, (z): 1.346-3.398z" +3.157z° — 1.489z7° +0.460z"*
S, (z)=1 ~1.196z7" —0.3282 —0.049z° —0.083z™*

Vi viée bd sung cac cdc cue phu nay, ham d6 phay ngod
ra khi ¢6 bo dicu khién RST2 trong Hinh 7 da nam trong
gi61 han cho phép. Cac do du trit 6n dinh dat dugc yéu cau
thiét ké: AM = 0.55, Ar= 0.062. Tuy nhién, ham d nhay
ngd vao & Hinh 6 du da dugc cai thién, nhqu van 16n hon
10dB khi /> 0.35f; nén chua dat duoc yéu cau dit ra.

Theo biéu thirc (18), ham dé nhay ngd vao S,, ngoai
viéc phu thude vao cyc ctia hé kin, con phu thuge vao thanh
phan R cia b diéu khién. Do vay, dé tiép tyc giam ham d9
nhay ngd vao & tan sO cao, chung t6i bd sung thira so
(1 +z7! )trong R. Gilt nguyén cuc cua hé kin nhu trong bd
diéu khién thir hai, thuc hién cac tinh toan da trinh bay
trong 2.1, bd diéu khién RST3 tim dugc nhu sau:

R, (z)= 0.725-2.265z"' +2.817z7 —1.794z7 +0.555z""

S, (2)=1-1.196z""+0.328z +0.014z - 0.034z* —0.112z
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Véi 3o dleu khlen nay, ham d6 nhay ngd vao S., suy
glam manh & tin s6 cao trong Hinh 6 va dat dugc yéu cau
thiét ké S, <10dB & tan s f1f. >0.35. Hé thdng co cac do
du trit 6n dinh 16n: AM = 0.58, Az=0.285.

Nhu vdy, qua 3 1an thiét ké, bo diéu khién RST3 da dat
duoc tat ca cac yéu cau dit ra.

Biing 1. Cic thong s ddnh gid chdt uong
voi 3 bo diéu khién khac nhau

B]fh?gfl“ AM | Ar |AL[dB]| Ag Sy["d‘];‘i""
RSTI | 039 | 0.043 | 436 | 4225 8.09
RST2 | 055 | 0.062 | 7.01 5097 | 527
RST3 | 058 | 0285 | 749 | 6371 478

* Buwéc 2: Bam md hinh miu

Bo truyén dai ¢6 1 diém zero khong 6n dinh, do d6 dé
F(2)
B(l)’
trong d6 Pi(z) 1a da thirc ddc tinh khi c6 3 b dicu khién noi
trén. Chon mé hinh mau 13 khau béc 2 ¢ = 7.877 rad/s
va ¢ = 0.9, m6 hinh nay co6 cac chi tiéu chat luong ¢ qua
trinh qua do thoa man cac yéu cau thiet ke.

thiét ké bo diéu khién bam maiu cin chon 7)(z) =

5. Két qua mé phéng

Dap mg qua do cua hé thong ddi véi tin hidu bac thang
don vi trong trudng hop sir dung bo didu khién RST1 va hé
thong chua c6 nhidu dugc biéu dién trén Hink 8. Tin higu
ra bam theo mé hinh mau da chon, ¢6 tré 2 chu ky ldy miu
do tinh chét cua bo truyén dai. Cac chi tiéu chat luong dat
dugc nhu sau: d6 qua diéu chinh 16n nhét omax = 0.15%,
thoi gian ting ¢ = 0.374s, sai s6 xac 1ap bang 0. Cac chi
tiéu nay dat dugc yéu cu dit ra. M6 phong hé thdng khi
chua ¢6 nhidu véi cic bo diéu khién RST2, RST3 cho ra
cac két qua tuong tu trong Hinh 8 nho kha nang bam theo
m6 hinh m3u da thiét ké.

Step Response

Tin hieu mau
Tin hieu ra

Amplitude

Time .(zec) ‘ * ’
Hinh 8. Ham qud dg khi hé thong khi chia c6 nhiéu
_ Téc dong nhidu 1én h¢ théng (nhiu c6 do 1éch chuén
bang 1% so v6i tin hiéu vao), ngd ra va ngd vao doi tugng
khi co nhiél} duoc biéu dién trén Hinh 9 va Hinh 10 véi ba
bo diéu khién RST khac nhau.

Két qua md phong cho thdy, anh huong cta nhidu lén
ngd ra giam dan, nhung khong dang ké khi s dung cac bo
dicu khién RST1 dén RST3. Dicu nay phan anh ding dac
tinh ciia ham d¢ nhay ngd ra S,, it thay doi trong Hinh 7 véi

ba bo diéu khién khac nhau. Tuy nhién, anh hudng ctia nhidu
1én ngd vao giam rd rét khi gan thém cuc phu trong bo didu
khién RST2 va khi thém thanh phan phu trong bo diéu khién
RST3. Viéc giam anh huéng ciia nhidu 1én ngd vao rat co y
nghia vdi cac hé théng thuc té nhim dao bao su lam viéc
binh thudng ctia hé thong da thiét ké trong méi trudong nhidu.
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Hinh 9. Tin hiéu ra khi ¢ nhiéu véi 3 bo diéu khién khdc nhau
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Hinh 10. Tin hi¢u vio doi tiong khi c6 nhiéu véi 3 bg diéu
khién khdc nhau

6. Két luan

Van dung kha nang linh hoat cia bd diéu khién RST,
tac gia da ung dung thiét ké bo diéu khién nhim théa man
cac muc tiéu: dam bao cac d du trir 6n dinh, han ché anh
huéng clia nhidu 1én ngd vao, ngd ra cua ddi tugng va hé
thdng kin dat dugc cac chi tiéu chit luong yéu cau. Viéc bd
sung cac cuc phu vao hé kin va thira s phu trong biéu thirc
R ctia bo diéu khién da diéu chinh cic ham d6 nhay ngd
vao, ngd ra vao vung gioi han lam giam dang ké anh huong
ctia nhiéu, dong thoi tang d6 dy trir on dinh dé dy trir cho
su bién d6i cta thong sb. Trong khi d6, kha ning bam mau
ctia bo diéu khién RST da giup hé théng dat duoc cac chi
tiéu chét lugng dé ra. Tir két qua mé phong trén ddi twong
phtc tap 13 bo truyén dai, bai bio da chimg t6 bo diéu khién
RST s6 co thé ing dung rong rdi dé diéu khién bén viing
cho nhiéu hé théng khac nhau.
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