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Dpng ca mpt chieu la mpt doi tuongdieu khien quan trpng do duac ung dung rat rpng rai 
cho nhieu Imh virc khac nhau. Vi vay dieu khien dpng ca mot chieu duac nhieu tac gia tren the 
giai quan tam, frong do bp dieu khien PI thudng dugc su dung. Bp dieu khien ma cung dugc sir 
dung thay the cho bp dieu khien PI de dam bao tinh mem deo trong qua trinh dieu khien. Tuy 
nhien bp dieu khien PI va bp dieu khien ma co nhugc diem thuang tao ra dap trng vugt qua diem 
dat qua cao va sai so xac lap Ion. Vi vay muc tieu dat ra ciia bai bao la nghien cuu kha nang thay 
th6 bp dieu khien PI va dieu khien mcr doi vofi dpng ca mpt chieu bang bp dieu khien sir dung dai 
so gia tu. Qua do thay ro hieu qua cua viec dua dai so gia tu vao thiet ke cac bp dilu khien d6ng 
ca mpt chieu so voi cac b6 dieu khien truyen thong. 

Tir khoa: dai s6 gia tu, logic ma, bp dilu khi6n PI. 

Dpng ca mpt chieu la mot doi tugng dieu khien quan trong do dugc umg dung rat rpng rai 
cho nhi8u ITnh virc khac nhau. Vi vay vdn d6 di6u khien dpng ca mpt chieu dugc nhieu tac gia 
fren the giai quan tam, trong do bg dieu khi8n PI thirang dugc sir dung. Ben canh do, bo di^u 
khi6n ma cung dirge dimg thay the cho bg dieu khien PI de dam bao tinh mem deo trong qua 
trinh diSu khiln. Tuy nhien bp di6u khien PI va bp dieu khien mo co nhugc diem thucmg tao ra 
dap ung virgt qua di8m dat qua cao va sai s6 xac lap 1cm. Vi vay van de dugc dat ra frong bai 
toan dieu khi6n dgng ca mgt chieu la: 

1/ Lieu CO thS thay th8 bg di6u khiln PI biing bp dilu khiln sur dung DSGT hay khong? 

2/ Li^u bp dieu khiln dua fren DSGT co lam vi?c tot ban bp dieu khien ma dang dugc sir 
dung pho biln hien nay? 
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Day la muc tieu ciia cac tac gia bai bao ciing hgp tac nghien euru vai Nhom nghien ciiu vl 
cac he thong dieu khien dgng ca dien cong suat nho dung dau la Giao su Dinko Vukadinovic tgi 
truang Dai hgc Split, Khoa Ky thuat Dien tti, Co khi va Kiln true Hal quan cua Croatia. 

Bai bao dugc trinh bay theo thu t\r sau day; Sau muc M Q DAU la Muc 2 giai thieu mo hinh 
dieu khien dong ca mgt chieu truyen thong sir dung bp dieu khien PI mo phong tren MATLAB. 
Muc 3 neu mpt so npi dung quan tipng cua DSGT can c6 frong nhung irng dung va mo hinh ciia 
bp dieu khien sir dung DSGT vdi 2 dau vao va 1 dau ra. Muc 4 tiinh bay thiet kl va mo phong 
cac bp dieu khien dpng ca nhu dieu khien md, dieu khien sir dung DSGT fren SIMULINK frong 
MATLAB. Muc 5 la ket qua mo phong vSn de dieu khien dpn^ ca mpt chieu vdi cac thuat toan 
dieu khien PI, dieu khien md va dieu khien dua tren DSGT. Ket qua mo phong dugc mo ta tren 
cac do thi, tir do cd the so sanh cac thuat toan dieu khien khac nhau va thiy ro tinh uu viet cung 
nhu han che ciia cac bp dieu khien PI, dieu khien md va dieu khien dua tren DSGT. 

2. MO HINH ©lEU KHIEN DONG CO 

Mo hinh dien hinh ciia he thong dieu khien dgng ca DC dugc mo ta nhu Hinh 2.1 dudi day: 

"4<t>*E3 
' . ( I ) " . , ( 5 ) 

P.cu„.„, Powr T |—I 
conlrollcr i;onverter | , ^ 

Hinit 2.1 ivlo hinh he th6ng dî u khiln dpng ca DC. 

Phuong trinh trang thai ciia he th6ng di6u khiSn dugc cho nhir sau: 

0 
•^i(')] 

J 
T.T.k. 

^2(0j 
KkJJ. 

"St) (2.1) 

trong do: x, (t) = (B(r) va x, (() = ,„ ((), J, T., T„, Ic., lc„„ R. la cac tham s6. 

^ Can xay dung cac bg dilu l<hiSn PI, bg diSu khijn ma truySn thdng va bg d i k IdiiSn theo 
lep^can dai so gia tu cho dgng co mgt chigu. Qua do, bSng mo phong so sanh chdt luong dik 

khien dat dugc cua cac bp dieu khien neu tren dl thjy ro kha nang ling dung dai s6 gia'tu trong 
thiet ke cac bo dieu khien co kha nang thay the cac bg dilu khiln truyin th6ng. ' 

^ Trong mo hinh dilu khiln hinh 2.1, dgng co mgt chilu co cong suSt 1,1 KW, voi cac tham 
so nhu sau: 

f'/^ ' '!?.; ^''Z ° '°x ^"^ ^ ^ ° "•^*^' *̂ = = °'35''' J = °.M25; Ktm = 19,65; Tau = 0,002; Ta = 
La/Ra; K ^ = Ktm; Tm = JxRa/(KexKm); Tri = Ta; Ksw = Ra/(Ke); Tei = Tau; Tekv = 2xTei; 
Tew = Tekv; Trw = 4xTew; Tiw = (8xKswxTew2)n-m; Ksi = Kty/Ra; Tii = 2xKsixTei 



Nghi6n cu-u khS nang thay thi b^ dieu khiSn PI va b6 diiu khiin ma bSng bp diSu khiin ... 

H6 thdng vdi cac bg dieu khien PI mo phdng tren Matlab dugc thi hien tai hinh 2.2. 

'"""'""t" R I—E 

Hinh 2.2. He th6ng vdi cac bp dilu khiln PI ducrc mo phong tren Matlab. 

3 . NHUTVG VAN DE CO BAN CUA DAI SO GL\. TU" 

Phan sau day gidi thieu v5n tit vl dai s6 gia tu tien ca sd cac khai niem, djnh nghTa, dmh li 
dugc tdng hgp theo [ 1 - 3 , 7 - 8]. 

Xet mgt t^p gia tij ngon ngir la mien ngon ngu' cua bien ngon ngii toe dp (SPEED) gdm cac 
tir sau: T = </om{SPEED) = {big, small. Very big, Very small. More big. More small. 
Approximately big. Approximately small, Little big. Little small. Possible big. Possible small. 
Less big. Less small, Very More big. Very More small, Very Possible big. Very Possible small, 
...}. Khi do mien ngon ngiJT = <^om(SPEED) cd the bieu thj nhu la mpt cau tnic dai so AT = {T, 
G, H, <), frong do: T la tap nen cua AT; 

G la tap cac tir nguyen thiiy (tap cac phSn tu- sinh: big, small); 

H la tap cac toan tCr mdt ngoi, gpi la cac gia tir (Very, More,...). 

< la bilu thi quan h6 thu tu tien cac gia fri ngdn ngii dugc "cam sinh" tir ngij nghTa tir nhien 
cua "cac tiJr". 

T dugc sinh ra tCr G bdi cac gia tii frong H. Nhu vay moi phan tu ciia T sS co dang bieu 
dien la X = hji„.i...\i\c, c e G. 

Tap tSt ca cac phan tCr dugc sinh ra tiJr phan tir x cd dang bieu dien la H(x). 

Dinh nghia 3.1. [1 - 3] Dai sd gia tii; AT = (X, G, C, H, <), Vdi: G = {c, c^}, C = {0, W, 1}, H 

= ITuH* va < bieu thi quan he thur tir fren X. 

PhSn tii 0 chi ph3n tii nhd nhSt, phSn tOr 1 chi phan tii ldn nhat va W la phan tir tnmg hda. 

Dinh nghia 3.2. [1-3] Cho dai so gia tii AT = (X, G, C, H, <),f X->[0, 1] la ham djnh lugng 
ngii nghTa ciia AT nlu VA, k&Yi* hoac \fh,k&W va Vx, y e X: 

nhx)-f(x) 
nkK)-f(x) 

f{hy)-f{y) 

nm-f(y) 
(3.1) 
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Tren quan dilm dai s6 gia ttr, ta co mgt each djnh nghTa tinh mo kha trgc quan dira fren 
kich CO cua t^p H(x) nhu hinh 3.1: 

Cho tru6c mgt ham djnh lugng ngif nghTa/cua X. Xet bat ky xeX, tinh ma ciia x khi do 
dirge do bang dudng kinh tap_/{H(x)) c [0,1]. 

Very small More small small Little small 

Diameter of 
f(H(Very small)) Diameter of 

f(H(More small)) 

Diameter of 
f(H(Liltle small)) 

Diameter of 
f(H(Possible small)) 

'• Diameter off(H(small)) ' 

Hinh 3.1. Tinh mir ciia gia trj ngon ngit. 

Dinh nghta 3.3. Do do tinh mo [3]. 

Jm: X -> [0, 1] ggi la dg do tinh mo n l u : ^ ( 0 = 0 > 0 vaym(c+) = 1-9 > 0, trong do c, c+ e G. 

Gia sir tap cac gia tir H = H+uH-, H- = {A.,, h.,, ..., *.,} voi h.,<h.2<.. .< /i.,, H+ = {h,, h,, 
..., /i,} v6i hi<hi< ... <h,. Khi do: 

fm(hx) ^ fmjhy) 

fm{x) fm(y) 
(3.2) 

voi batkix, yeX, / leH, 

DJng thuc nay khong phii thupc vaocac phan tu: x, y va do do ta co the ky hieu la \iQi) 

gpi la do do tinh mo (ftizziness measure) ciia gia tir h. Tinh chit cuaym(x) va n(/i) nhir sau: 

;hi(hx) = |i(/i!/m(x), Vxe X 

X Mh,c) = fm(c) 
'-'t'*" , voi c^ {c, ct-} 

X Mh,x) = fm(x) 

f^H(h,) = a f^^l(h,) = P 
'" ' ™ "' , voi a, p > 0 va a+P = 1. 

Ham ddu: Sign: X-> {-1,0,: )dugc djnh nghra mgt each d$ quy nhu sau [3]: 

voi k,he H, c e {c, c+} 

sign^c^•) = +1 va sign(c^ = - 1 . 

{h e H+ I sign(h) = +1} va {h g H-1 sign(h) = -1} . 

(3.3) 

(3.4) 

(3.5) 

(3.6) 



NghiSn c(ru khi nSng thay thi bd diiu khiin PI vi bp iliiu khiin ma bing bo tJiiu khiin ... 

sign(hc) = +sign(c) nlu h la dirong d6i voi c va sign(hc) = -signic) nlu h la am dii voi c. 
sign[hc) = sign(h)xsign(c). 

sign(khx) = +sign(hx) nlu k la duong doi voi h (sign(k, h) = +1) va sign(khx) = -signQix) 
nlu k la am d6i voi h {sign(k, h)=+\). 

Vx£ H(G)c6thldugcvi l t lax = /i , ...A,c, voicE GvaA; h„tE H. Khi do: 

sign(x) = sign(hm, hm-/)x .. .xsignfh,. h,)xsignl,h,)xsign(c) (3.7) 

(sigti(hx) = +1) => (hx > X) va (sign(hx) = -1) => (Ax < x) (3.8) 

Gia sir cho truoc do do tinh mo ciia cac gia tu \l(h) va cac gia tri do do tinh mo ciia cac 

phjn tir sinh •'"('^ ' , J"'^^ ' va 8 la phjn tur trung hoa (neuttal). 

Ham dinh lugng ngu nghTa '' ciia T dirge xay dimg mgt each de quy nhir sau [3]: 

v(W) = fm(c-) v(c-) = e-afmicT) = Pfmifi) 

v(c*) = e + a / m ( c * ) = l - | S / m ( c * ) 

v(,hjX) = v(x)+sign(h^x){Y^_^^^^Jm(h,x)-ai(h^x)Mh^x)) 

(3.9) 

(3.10) 

(1)(A x) = - [ 1 + Sign(hx)sign{h h x){P - a )] G (a, (3} 
2 , j g [K)>],J*0. 

Mo hinh dieu khien sir dung dai so gia tir dugc mo ta tren hinh 3.2 sau day: 

Hinh 3.2. Mo hinh digu khiln sir dung dai so gia hi. 

4. CAC BO DIEU KHIEN BONG CO 

4.1. Dieu khien milt 

Trong mo hinh dilu khien dgng CO (hinh 2.1), bg dieu khien PI dugc thay the bang bg dieu 
khiln ma vai 2 Dau vao va I Dau ra gom: Dau vao thii nhat la sai lech E va Dau vao thir hai la 
d?o ham cua sai lech DE vai dang mo hoa c6 phan hoach nhir tren cac hinh 4.1 va hinh 4.2 
tuang irng. Dau ra la tin hieu dilu khiln vai dang ma hoa co phan hoach nhu tren hinh 4.3. 
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Hinh 4.1. Phan hoach Dau vao E. ffmh 4.2. Phan ho^ch DAU vao DE. 

Bang 4 1. Bang FAM ciia mo Wnh m&. 

X^ E 

DE \ ^ 

MB 

NS 

ZE 

PS 

PB 

NB 

NB 

NB 

NB 

NS 

ZE 

NS 

NB 

NB 

NS 

ZE 

PS 

ZE 

NB 

NS 

ZE 

PS 

PB 

PS 

NS 

ZE 

PS 

PB 

PB 

PB 

ZE 

PS 

PB 

PB 

PB 

Hinh 4.3. Phan hoach Dau ra tin hî u dieu khien. 

Cac nhan ngdn ngCr cho cac bign Vao va Ra nhu sau: NB - Negative Big; NS - Negative 
Small; ZE - Zerro; PS - Positive Small; PB - Positive Big. 

H? luat md dugc xac dinh cu the tren MATLAB nhu d hinh 4.4 vdi quan he Vao-Ra dugc 
ve tren hinh 4.5. 

1 If (iriputl IS 
2 If (input'] IS 
3 If gnputl IS 
4 If ( inp i l i IS 

i If (inputi [ 
7 If ( i T fU l IS 

9 If (mputl 1! 
10 If (mputl 

12 If (inputI 
13 If (inputI 

15 If( irpi it1 
16 If (mputl 
17 l f ( input l 

19 HOrputl 
20 If (inputi 

NB) snd (inpul2 is 
NB) and Cinput2 is 
NB) and (inputs is 
NB)a i (input2 IS 

NS) ar>d (in>ut2 c 
NS)a 1 ( i iW l2 i s 
NS) and {inBu12 is 
NS)3 i (inpul2 1 
i NS) and (input2 
;ZE^ : 
! Z b ; i 

id (input2 
Id (input2 

3 ZE) end (input2 
i Z E ) : id (input2 
i ZE) End (input3 

; PS) and (mp(i2 

s P S l . 
sPS)a 

id (input 2 
nd OnBiJl2 

NB) 

i t l 
\^i 

Mbl 

i f t 

s N b 

SW: 

s N S 

• s f b 

tien(ou!put1 isNB)(1) 
nen (outputi is NB) (1) 
len (outputi 1 
nen (outpi i l 1 
ten (outputi 1 

NB)(1) 
NS)(1) 
ZE)(1) 

Hen(outpul1 isNB)(1) 
l ien(oUput1 i s n e x i ) 
ien(DiJput1 1 NS)(1) 
ien(o i ip i i l1 isZE)(1) 
then (oLilputl 
then (output! 
then (outputi 
linen (outputi 
then (outputi 
then (outputi 
t l ien (o i iput l 
then (o i jput i 
then (outputi 
then (outputi 
then (outputi 

SPS)(1) 
SNB)(1) 
sNS)(1) 
SZE)(1) 

SPB)(1) 
sNS) (1 ) 
SZE)(1) 

sPB) (1 ) 

Hinh 4.4- He lu t̂ tren Matlab, Hinh 4.5. Mat quan hS vao - ra. 

H? thdng dieu khien dpng ca mgt chieu vdi bg dieu khiln md dirge mo phdng tren 
MATLAB nhu tren hinh 4.6 sau day: 



Nghien ciiu khi nSng thay thi bt diiu khiin PI vi bd Siiu khiin m6 bing bj tTtiu khiin ... 

Hinh 4.6. Mo hinh m6 phong he thSng vdi b6 dieu khiSn mo. 

4.2. Dieu khien su* dung dai so gia tir 

Thay the bo dieu khien toe do (PI Speed controller) bang HAC 

Trong md hinh dieu khien ddng ca (hinh 2.1), thay the 1 bg dieu khien PI bang bg dieu 
khi^n dua trSn d^i s6 gia tii vdi mien gia tri cua 2 bi6n vao va 1 bi6n ra nhu sau (qua khao sat su 
lam viec cua h? thdng vdi bg di6u khien PI truyen th6ng): 

Bi6n vao E = [-0,94, 0,94]; Bi6n vao DE = [-121, 121]; BiSn ra U = [-40,3,42,95]. 

Chgn bg tham sd dai s6 gia tOr cho cac bi6n vao bi6n va ra: 

G = {small (s), large (1)}; v(W) = 9 = 0,5; H = {Little (L), Very (V)}, trong dd IT = {Litlle) va 

IT = {Kerv};/m(N) = 9 = 0,5;/m(P) = 1-9 = 0,5; 

Mdi quan he dau ciia cac gia tu" doi vdi cac gia tu" khac va cac phan tur sinh dugc xac dinh 
nhu trong bang 4.2 sau; 

Bdng 4 2. Moi quan h$ dau cua cac gia tu va cac phdn tii sinh. 

V L I s 

r + - + -

L - + - + 

Cac gia tii dirge lira chgn (Lira chgn theo thuc nghifim, phuong phap "thii - sai") nhu trong 
bang 4.3: 

Bang 4.3. Cac gia tii vS dp do tinh md ciia ch^ng. 

M^) 
a-n(i) 
f - ^ m 

Input: Es, DEs 

0.5 

0.4 

0.6 

Output; Us 

0.5 

0.6 

0.4 
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Cic nhan ngon nga b-ong mo hinh md dugc chuyan tuong duang vdi cac nhan ngon ngu-
trong DSGT va dugc thi hien trong bang 4.4. 

Bdng 4.4 Cac gia tri ngon ngd. 

Hedge Algebra 

Very small 

Little small 

Neural 

Little large 

Veiy large 

Vs 

Ls 

W 

Ll 

VI 

Fuzzy 

Negative Big 

Negative Small 

Zerro 

Positive Small 

Positive Big 

NB 

NS 

ZE 

PS 

PB 

Bk su dung bo dilu khiln dua tren DSGT [9,10,12,13,14] ckn chuyin bang FAM (Fuzzy 
Associative Memory) (bang 4.1) sang bang SAM (semantization Associative Memory) (bang 
4.6) tuang iing vdi cac nhan ngon ngiJ trong DSGT va do ciing la bang luat vdi cac nhan (gia 
tri) ngon ngii trong DSGT (bang 4 5). Tir do xay dung dugc mat cong ngil nghTa djnh lugng bilu 
dien moi quan he Vao - Ra cua tiep can DSGT (hinh 4.7). 

Bang 4 5 Bang luat theo dai s6 gia tCr. 
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0 

Vs 
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Vs 

Ls 

W 

Ll 

Ls 

Vs 

Vs 

Vs 

Ls 

W 

Ll 

VI 

W 

Vs 

Vs 

Ls 

W 

Ll 

VI 

VI 

Ll 

Vs 

Ls 

W 

Ll 

VI 

VI 

VI 

VI 

Ls 

W 

Ll 

VI 

n 
VI 

1 

1 

w 
Ll 

VI 

VI 

n 
1 

1 

Tinh toan gia tri dinh Iirgng ngir nghTa cho cac nhan ng6n ngir: 

Cac nhan ngon ngir ciia cac bien Es, DEs, Us tirong irng trong cac bang 4.4, m6i quan he 
dSu ciia cac gia tir va cac phan ttr sinh dirge xac dinh nhu trong bang 4.2 va do do tinh mo cua 
cac gia til nhir trong bang 4.3, theo (3.9) va (3.10) ta tinh dirge: 

Vai biin Es, DEs 

Biro'c 1: Tinh toan gia tri dinh lirgng ngu nghia cho cac phSn tii sinh. 
v(Wj = e = iTn(s) = 0.5 

v(s) = 9 - • fc(s) =0.5-0.4.0.5 =0.3 



Nghiin ciru kha ning thay thi bo diiu khiin PI vi bo Oiiu khiin mil bkng bo diiu khiin . 

vO) = e + a - fmO) = l - p - f r n O ) = 0.5 + 0 . 4 . 0 . 5 = 1 - 0 . 6 - 0 . 5 = 0.7 

Buo-c 2: Tinh toan gia trj djnh lugng ngii nghTa cho cac nhan ngon ngtj co do dai 2. 

i , - n« = v-Cs) + sgnCVs) [finCVs) - - [ l + sgnCVs) - sgnCWs) . 0 - o ) ! - ini(Vs) } 

= cCs) + sgn (Vs) [p " fin(s) - - tl + sgnCVs). sgnCV, V) - sgn(Vs) . (p - a)] • p . finCs)] 

= 0.3 + C-) [o.6 - 0.5 - - [1 + ( - ) . (+ ) . ( - ) . CO.6 - 0.4)] . 0.6 - O.sj = 0.18 

l>(Ls3 = v(s) + sgnCLs) jfm(Ls) - ^ H + sgnCLs) . sgn(\T.s) - (g - a)] . fm(Ls)l 

= vU') + sgn (Ls) (a . fm(5) - J t l + sgn a s ) - ssn(V, 0 . sgn(Ls) . ( f - a)] . a . frnCs) j 

= 0.3+ C+)[o.4. 0 . 5 - i t u - ( + ) . ( - ) . ( 4 ) . (0.6-0.4)].0,4.O.sj =0.42 

y(LO = 1,-0) + sgn(U) [lii-.(Ll) - - [1 + sgn <U) " sgnCVU) . (p - a)] . l i „ ( u ) j 

= i-O) + s g n a O [p - fiiiO) - 5 [1 + sgn(U,l . sgn(\r L) - sgn(U) . (p - i ) ] . p . fm(l) j 

= 0.7 T C - ) [ o . 6 - 0 . 3 - i [ l + ( - ) • ( - ) « ( - ) . (0.6-0.4)].0.6. O.sj =0.58 

v(\n) = y(s) + sgn( \ l ) jfni(Ls) -^ll+ sgn(Vl) . s ^ ( W l ) - (? - o5] . fmivtl] 

= i-O) + sg!,(.V\) Jo - ftnO) - 2 [1 + sjnCVl) - sgnCV, V) - sgn(Vl) - (p - c)] • p - ftnajj 

= 0.7 + C+) [o.4 » 0.5 - J [1 + (+) . (4-) . (+)»(0.6 - 0.4)] - 0.4 • O.sj = 0.S2 

Voi bien Us 

Birorc 1: Tinh toan gia frj djnh lugng ngir nghTa eho cae phSn hi sinh. 

v(WD = e = fai(s) = 0.5 

f ( ! )= 9-ct-fra(!) =0 .5 -0 .6 ..0.5 =0,2 

1.-Q) = e 4-o . fmd) = 1 - p - ftnCl) = 0 . 5 + 0 . 6 - 0 . 5 = 1 - 0 . 4 . 0 . 5 = 0 . 3 

Biro'c 2: Tinh toan gia tri dinh lugng ngii nghTa cho cac nhan ngon ngir eo dp dai 2. 

t^(lj) = v(s) + sgn (Is) ( f aas ) - 5 11 + sgnCl-s) - sgn(VLs) • 0 - n)] - fin(Ls)j 

= rfs) + 5gn(Ls) [a • !m(.s) - - [1 +sgn(Ls) . sgn(V, 0 • sgn(Ls) » (p - n)] . a • taO)! 

= 0.3 + C+)[o.4 - 0.5 - - [1 + (+) . (-) . (+) - (0.6 - 0,4)] - 0.4 . O.5] = 0.08 

vOX) = vKB + sgn(U3 (imCu) - - [1 + sgn (Ll) - sgn(VTJ) . (p - a)] - fin(LI)j 

= M + sgnCLl) {p • ftntt) - - [1 + sjn(U) • sgn(V,U - sgnOJ) - (p - ct)] - p . fmfl) j 

= 0.7 + C - ) f o . 6 - D . S - - [ l + ( - ) . ( - ) - ( - ) - ( 0 . 6 - 0 . 4 ) ] . 0.6. 0.5! =0.32 
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Tinh toan tuong tu, xac djnh dugc cac gia tri cila bang SAIVI nhu bang 4.6. 

Bang 4 6. Bang SAM vdi cac gia tri dinh iuong ngit nghia cua ciic nhan ngon ngir. 

0 

O.IS 

0,42 

0,5 

0.55 

0,S2 

1 

0 

0 

0 

0,08 

0.08 

0,08 

0,32 

0.5 

0,18 

0 

0.08 

0.08 

0,08 

0,32 

0.5 

0,68 

0,42 

0.08 

0,08 

0.08 

0,32 

0,5 

0,68 

0,92 

0.5 

0,08 

0,08 

0,32 

0.5 

0,68 

0.92 

0,92 

0,53 

0,08 

0,32 

0,5 

0,68 

0,92 

0,92 

0,92 

0,82 

0,32 

0,5 

0,68 

0,92 

0.92 

0,92 

1 

1 

0,5 

0,68 

0,92 

0,92 

0,92 

1 

1 

Hinh 4.7. MSt cong ngit nghia dinh lugng biSu di§n mfii quan he vao - ra. 

M6 hinh mo phong he thong vdi bg dilu khiln t6c do dgng ca dua tren DSGT (HA Speed 
Controloller) dugc mo ta tren hinh 4.8. 

Hvah 4.8. M6 t̂ nJa IE^ phoi^ Jg A6ng vdi HA %>eed ControUler. 



Nghien cu-u khd nSng thay thi bp aiiu khiin PI vii bo Oiiu khiin m d b^ng bo d/eu khiin . 

5. KET QUA MO PHONG TREN MATLAB/SIMULINK 

Hinh 5. L Dap iing t6c dfi cua cac bO dilu khiln a 0,12 giay d k tiSn 

Hinh 5 2 Cac dap iing xac lap tot gia tn ~ 191 rpm. Hinh 5 3. T91 gmy thii 6, khi co tai. 

11 9S 1199 12 1201 1202 

-rn 

Hinh 5.4. Giay thii 12, dong ca dat toe dp moi. Hinh 5.5. He thong xac lap tai toe do mcri. 

Ket qua danh gi^ chSt lugng di§u khi8n qua md phong dugc tong ket trong bang 5.1. 

Bang 5. /. So sanh chdt lucmg dilu khiln cCia cdc b6 dilu khiln t6c dp dpng ca m6t chilu. 

Dp qud dilu 
chinh 

Thdi gian x&c 
lap 

Sai lech tTnh 

Bp dieu khien md 

ThSp 

Sau 0.3s, dao dong 
vai bien dp nho 

L&n 

Bp dilu khiln DSGT 

Trung binh 

Sau 0.3s, dao dgng vai 
bien dg trung binh 

Khong ddng ke 

Hinh so 

Hinh 5.1, 
5.2, 5.3 

Hinh 5.2 

Hinh 5.3, 5.5 
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Nhu vay: Tii cac bang 5.1 vl chit lugng dilu khiln ro rang ring: 

Khi thay thi bd dilu khiln PI Speed controller bSn^ FLC Speed conholler, dap ung cua he 
th6ng CO dg qua diiu chinh nho hon kha nhilu nhung ton tai sai lech tTnh va thdi gian xac lap 
ngin han (hinh 5.1, hinh 5.2 va hinh 5.3). 

Khi thay the bg dieu khiln PI Speed cpntroller bSng HA Speed controller, do qua dilu 
chinh nhd han kha nhilu, thdi gian xac lap ngin (hinh 5.2, hinh 5.3 va hinh 5.5). 

Dac biet: nhu vdi bg dilu khiln md, h-ong qua trinh thuc hi$n, dap ung ciia he thSng khi 
thay thi PI Speed conholler bSng HA Speed controller cung con sai lech tmh. D I khu sai lech 
tmh, Bg dilu khiln su dung DSGT da phi tuyin hoa qua trinh Desernantization bing each bl 
xung them mgt "lugng ngu nghia dilu khiln" khi he thdng xac lap. Dilu nay tucmg irng vdi mgt 
gia tri dilu khiln thuc dugc bo sung them sau khi giai ngiJ nghTa. Qua mo phdng thSy ring sai 
l?ch tTnh khong con (hinh 5.3 va hinh 5.5). 

Cac ket qua m6 phong, so sanh qua viec thiit kl bg dilu khiln md, bg dilu khiln su dyn^ 
dai so gia tii (DSGT) tren mgt he thdng dilu khiln ddn§ co dien mgt chilu cu thi cho thiy chat 
lugng dilu khiln ciia bg dilu khiln sur dung DSGT la rat tdt. Bd dilu khiln sir dung DSGT cho 
dap ung cd thdi gian xac lap ngin, mijrc do dao ddng it va sai ISch tTnh rat nho. Dieu do minh 
churng cho kha nang thay thi cac bg dilu khiln truyen thong bang bg dilu khiln vdi nguyen H 
mdi siJr dyng DSGT. Sy: hgp li trong qua trinh xir li ngit nghTa cac gia tri ngon ngQ- ciia tiip c|n 
DSGT trong he luat dilu khiln true tiep bing mo hinh dinh lugng da lam cho bai toan dieu khien 
CO kha nSng cliinh xac han, dl thiit ke ban va dan gian han. Day la dieu rat quan trgng vi no co 
thi dat nen mong cho kha nang triln khai ung dung bg dilu khien dua tren DSGT cho cac dii 
tugng cong nghi?p trong tuong lai gin. 

6. KET LUAN 

Tiep c^n DSGT trong cac bai toan dieu khien la vin dl md, mdi dugc nghien cuu trong 
khoang thdi gian vai nam trd l̂ i day. Ngi dung nghien cuu cua bai bao dua theo thu mdi tham 
gia du an nghien cuoi ciia nhom nghien cuu Dien tu va Tu dgng hda tai trudng D^i hgc Split, 
Croatia. Muc tieu cua du an la tao ra cac he thong dieu khien tien ti8n c6 kha n3ng boat dgng tot 
hon cac bg dieu khien truyen thdng. Trudc bet, can nghien cuu kha nang thay the cac bg dieu 
khiln PI, bg dilu khien md bang bg dieu khien sii dung DSGT trong vin dl dilu khien dgng co 
mgt chilu. Cac ket qua dat dugc ciia bai bao da cho thiy chit lugng dilu khien cua bg dieu 
khien sir dung DSGT ve tong the tot ban so vdi cac bg dieu khien truyen thdng. D^c biet viec bii 
them mdt gia tri ngft nghTa nho khi h8 th6ng dat din trang thai xac lap da cho ph6p bg dilu khien 
dua tren DSGT hoan toan chii dgng khu dugc sai lech tTnh. Dilu dd minh chung cho kha nang 
thay thi cac bg dilu khien truyin thdng bang bg dieu khien vdi nguyen li mdi su dung DSGT. 
Su hgp li trong qua hinh xu li ng& nghTa cac gia trj ngdn ngu ciia tiep can DSGT trong h? lu$t 
dilu khiln true tiep bing mo hinh djnh lugng da lam cho bai toan dieu khien cd kha nang chi'nh 
xac han, de thiet ke han va don gian ban. Day la dieu rat quan trgng vi nd cd the dat nen mong 
cho kha nang trien khai ung dung bg dieu khiln dua tren DSGT cho cac ddi tugng c6ng nghi?p 
trong tuang lai gin. 

L&i cim <m. Bai bao nghiSn c(tu dugc QuJ phat triln Khoa hpc va Cong ngh^ QuIc Gia (NAFOSTED) 
tai trp theo Hpp d6ng s6 102.05-2013.34. 



Nghien c&u kha nSng thay thi bd diiu khiin PI vd bg Oliu khiin md bSng bd 6liu khiin . 

TAI LIEU THAM KHAO 

1. Cat Ho N. and Wechler W. - Hedge algebras: An algebraic approach to st-uctures of sets 
of linguistic domains of linguistic truth variable. Fuzzy Sets and Systems 35 (1990)281-
293. 

2. Cat Ho N. and Wechler W. - Extended hedge, algebras and their application to Fuzzy 
logic. Fuzzy Sets and Systems 52 (1992) 259-281. 

3. Cat Ho N. and Van Nam H. - An algebraic approach to linguistic hedges in Zadeh's fuzzy 
logic, Fuzzy Set and System 129 (2002) 229-254. 

4. Nguyen Cat Ho, Nguyen Van Long - Complete and linear hedge algebras, fiizziness 
measure of vague concepts and linguistic hedges and application, AIP Conf. Procewi. on 
Computing Anticipatory Systems, CASYS'05, Liege, Belgium 8-13 August 2005. ed. 
Daniel M. Dubois, 331-339. (Best paper Award of the Conference). 

5. Nguyen Cat Ho - A Topological Completion of Refined Hedge Algebras and a Model of 
Fuzziness of Linguistic Terms and Hedges, Fuzzy Sets and Systems 158 (4) (2007) 
436-451. 

6. Nguyen Cat Ho and Nguyen Van Long - Fuzziness Measure on Complete Hedge Algebras 
and Quantifying Semantics of Terms in Linear Hedge Algebras, Fuzzy Sets and Systems 
158(4) (2007)452-471. 

7. Nguyen Cat Ho, Huynh Van Nam, T. D. Khang, and Chau L. H. - Hedge Algebras, 
Linguistic- valued Logic and their Application to Fuzzy Reasoning, Inter. J. Uncertainty, 
Fuzziness and Knowledge-Based System 7 (4) (1999) 347-361. 

8. Nguyen Cat Ho, Vu Nhu Lan, Le Xuan Viet - Quantifying Hedge Algebras, Interpolative 
Reasoning Method and its Application to Some Problems of Fuzzy Control, WSEAS 
TRANSACTIONS on COMPUTERS 5 (11) (2006). 

9. Nguyen Cat Ho, Vu Nhu Lan, Le Xuan Viet - Optimal hedge-algebras-based controller: 
Design and Application, Fuzzy Sets and Systems 159 (2008) 968-989. 

10. Nguyen Cat Ho, Vu Nhu Lan, Le Xuan Viet - An Interpolative Reasoning Method Based 
on Hedge Algebras and Its Application to A Problem of Fuzzy Control, Proceedings of 
the 10th WSEAS hitemational Conference on COMPUTERS, Vouliagmeni, Athens, 
Greece, Jufy 13-15, 2006, pp. 526-534. 

11. Nguyen C. H., Pedrycz W., Duong T. L., Tran Th.S. - A Genetic Design of Linguistic 
Terms for Fuzzy Rule Based Classifiers, International Journal of Approximate Reasoning 
54(2012)01-21. 

12. Nguyen Dong Anh, Bui Hai Le, Vu Nhu Lan, and Tran Due Trung - Application of 
hedgealgebras-based fuzzy controller to active control of a structure against earthquake 
Struct. Control Health Monit 20 (2013) 483^95. 

13. Hai Le Bui, Due Trung Tran, Lan Nhu Vu - Optimal fuzzy control of inverted pendulum. 
Journal of Vibration and Confrol 18 (14) (2012) 2097-2110. 

14. Nguyen Dinh Due, Vu Nhu Lan, Tran Due Trung, and Bui Hai Le - A study on the 
application of hedge algebras to active fiizzy control of a seism-excited structure. Journal 
of Vibration and Conh-ol 18 (14) (2012) 2186-2200. 

15. Nguyen Tien Duy, Vu Nhu Lan - So sanh bg dieu khien md vdi bg dilu khiln su dung dai 
so gia tu. Tap chi Khoa hgc va Cdng nghe 48 (2) (2010) 109-121. 

47 



Nguyin Cdt Hi, Vu Nhw Lan, Nguyin Tiin Duy, Pham VSn ThiSm 

16. Cong Nguyen Huu, Duy Nguyen Tien, Trung Ngo Kien, Ha Le Thi Thu - A Research on 
Parabolic Trough Solar Collector System Control based on Hedge Algebra, 11th 
International Conference on Control, Automation, Robotics and Vision, Singapore, 
December, 2010, pp. 715-720. 

17. Z.Ibrahim and Levi E. - A Comparative Analysis of Fuzzy Logic and PI Speed Control in 
High-Performance AC Drives Using Experimental Approach leee Transactions On 
bidusby Applications 38 (5) (2002) 1210-1218. 

18. Aissaoui A. G., Abid M., Abid H., Tahour A , Zeblah A. - A Fuzzy Logic Controller For 
Synchronous Machine, Journal of Electncal Engineering 58 (5) (2007) 285-290. 

19 Senthil Kumar N., Senthil Kumar C. - Design and Implementation of Adaptive Fuzzy 
Conh-oller for Speed Control of Brushless DC Motors, International Journal of Computer 
Applications 1 (27) (2010) 36-41. 

20. Mohanty K. B. - Fuzzy Remote Controller for Converter DC Motor Dnve, Paritantra 9 (1) 
(2004) 28-40. 

21. Cunkas M., Aydogdu O. - Realization of Fuzzy Logic Controlled Brushless DC Motor 
Drives Using Matlab/Simulink, Mathematical and Computational Applications 15 (2) 
(2010)218-229. 

ABSTRACT 

STUDY THE ABILITY OF REPLACING FUZZY AND PI CONTROLLERS WITH THE 
HEDGE - ALGEBRAS - BASED CONTROLLER FOR A DC MOTOR 

Nguyen Cat Ho', Vu Nhu Lan'' ^'', Nguyen Tien Duy^ Pham Van Thiem^ 

'institute of Infomation Technology. VAST, 18 Hoang Quoc Viet Cau Giay, Hanoi 

^Thang Long University 

^Thai Nguyen University of Technology 

Email: vnlan@ioit.ac.vn 

DC motor is an important control subject in a very wide range of applications for many 
different areas. With such, the PI Controller has been widely used by many authors in the world 
to conhol a DC motor. Fuzzy controller is also used to replace the PI controller to ensure 
appropriately flexibility in process conhol. However, system responses of the PI and fuzzy 
controllers have been settling times with high overshoots and non - zero steady-state errors. So, 
the paper addresses to study ability of replacing the PI controller and fuzzy controller with the 
hedge algebras - based conholler for DC motor. The simulation results in comparison with the 
conventional conhollers, demonsfrate the effectiveness of the novel hedge algebras - based 
controller. 

Keyword: Hedge algebra, Fuzzy logic, PI,control. 
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