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TOM TAT

Dong co mdt chiéu 1a mot déi tuong- didu khién quan trong do dugc img dung rét rong rai
cho nhiéu Iinh virc khac nhau. Vi vay dieu khién déng co mét chiéu duge nhiéu tac gia trén thé
gidi quan tam, trong dé bo diéu khién Pl thuong duge SLr dung. B$ diéu khién mdy cung duoc sir
dung thay thé cho bd diéu khién PI dé dim bao tinh mém déo trong qua trinh diéu khién. Tuy
nhién bd didu khién P1 va bs diéu khién m& c6 nhuge diém thuong tao ra dap ung vugt qua diém
dat qua cao va sar 56 x4c lap I6n. Vi vay muc tiéu dét ra cua bai béo la nghlen ciru kha ning thay
thé bd didu khién PI va diéu khién m& déi véi dong co mét chiéu bang bo didu khlen sir dung dai
s6 gia tir. Qua 86 thiy r5 hleu qua cua viéc dua dai sé gia tir vao thiét ké cac bo didu khién déng
co mét chidu so véi cac by didu khién truyén théng.

Tir khod: dai s gia t, 1dgic m&, bd diéu khién P1.
1. MO DAU

Dong co mdt chiéu 12 mét déi tugng diéu khién quan trong do duoc ung dung rét rong rai
cho nhiéu linh vuc khac nhau. Vi vy van dé diéu khién dong co mét chidu duge nhidu tic gla
trén thé giGi quan tam, trong d6 b diéu khién PI thuong duoc sir dung. Bén canh d6, bg diéu
khién m& ciing dugc ding thay thé cho b diéu khién Pl dé dam bao tinh mém déo trong qua
trinh diéu khién. Tuy nhién bd diéu khién PI vabd diéu khién mos €6 nhuge diém thuong tao ra
dap (mg vuot qua diém d3t qua cao va sai sb xac lap lon. Vi vay vén dé dugc dit ra trong bai
toan diéu khién dong co mét chiéu la:

1/ Ligu c6 thé thay thé b diéu khién PI bing bd diéu khién sir dung DSGT hay khdng?

2/ Liéu b6 diéu khién dya trén DSGT c6 1am viée tét hon b dicu khién md dang dugc sir
dyng phé bién hién nay?
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Day 12 muc tiéu coa cac tic gia bai bio c‘l'mg ho‘p. tac ?ghi.én FUU véi Nho’m ngh@n cuu \.@:
céc hé théng diéu khién dong co dién cong suat nhd dung_t}au lla Gli'if) suADmlko Vukadinovi¢ tai
trudng Dai hoe Split, Khoa Ky thuat Dién tir, Co khi va Kien truclHal quén cta Croatia.

Bai bao dugc trinh bay theo thir tr sau diy: Sau muc}MO BAU la Muc 2 gigi }lliéu md hinh
diéu khién dong co mdt chiéu truyén théng sir dung b diéu khién Pl mé phong trén MATLAB,
Muc 3 néu mdt s ndi dung quan trong cda DSGT can co trong nhll‘rng imng dg{\g \;a rpo ilmh cia
bo didu khién sir dung DSGT véi 2 dau vao va | dau ra. Muc 4 trinh bay thiet ké va mé phong
céc bd diéu khién dng co nhu diéu khién mo, diéu khién sir dung DPSGT trén SI'ML?LFNK trong
MATLAB. Muc 5 12 két qui md phong vén de diéu khién déng co mét chiéu véi cac thut toan
diéu khién PI, diéu kbién mo va didu khién dya trén DSGT. Két qua mé phéng duge mé ta trén
céc db thi, tir dé c6 thé so sanh cac thudt toan (_!iéu khién k}\éc nhau va thay rd tinh wu viét ciing
nhu han ché cia cac bé diéu khién PI, diéu khién m& va didu khién dua trén DSGT.

2. MO HINH DIEU KHIEN DONG CO

M3 hinh dién hinh ciia hé théng diéu khién dong co DC duge mé ta nhu Hin 2.1 duéi day:

u,(s) W) m(s)
o,(s PESA L s £, |
N st [T ST Tast AN R(T+sT)
Plspeed P1 current Power
controller controtler converter
1.(s)

Hinh 2.1 Md hinh h¢ lhéng diéu khién déng co DC.

Phuong trinh trang thé1 cia hé théng didu khién duge cho nhu sau:

k
0 = 0
dfx0]_ J =0
d/L,m]_ L La)]* e J__ w0 @
TTk, T, Kk T.T,

trong doé: X, (1) =(t) va x,(1) =i (1), J, T,, T, ke, kon R, 14 céc tham s6.

~ Cin Xay dymg cac b diéu khién PI, b didu khién mé truyén théng va bb di¢u khién theo
tiep can dai s6 gia tir cho dong co mét chidu. Qua d6, bang md phong so sanh chit lrng dicu
khiﬁn dat dugc cl':a céc‘bé diéu khién néu wén dé thay 18 kha ning tng dung dai sb gia tr trong
thict ke cdc b dieu khién c6 kha nang thay thé cic bg didu khién truyén thong.

. Trong mé hinh diu khién hinh 2.1, dong co mot chidu c6 cong suit 1,1 KW, véi céc tham
s0 nhy sau:
Ra=1,12; La=0,01084; Km = 0,366; Ke = 0,354; ] = 0,0325; Ktm = 19,65; Tau = 0,002; Ta =
La/Ra; Kty = Kim; Tm = JxRa/(KexKm); Tri = Ta; Ksw = Ra/(Ke); Tei = Tau; Tekv = 2xTer;
Tew = Tekv; Trw = 4xTew; Tiw = (8xKswxTew2)/Tm; Ksi = Kty/Ra; Tii = 2xKsixTei
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Nghién ctru khd nang thay thé b diéu khién Pl va bo diéu khién mo blng bo didu khién ...

H¢ théng véi céc bd diéu khién PI mé phong trén Matlab duoc thé hién tai hinh 2.2.

—riund
e

Wk
b

Hinh 2.2. Hé théng v6i cic b diéu khién PT duge md phong trén Matlab.

3. NHUNG VAN DE CO BAN CUA PAI SO GIA TU

Pbﬁn sau day gidi thiéu van tit vé dai sé g1a tir trén co s& cac khai niém, dinh nghia, dinh li
dwgce tong hop theo [1-3,7 - 8].

Xét mdt tap giA tri ngdn ngir 12 mién ngdn ngir cia bién ngdn ngt tde 46 (SPEED) gbm céc
ir sau: T = dom(SPEED) = {big, small, Very big, Very small, More big, More small,
Approximately big, Approximately small, Litle big, Little small, Possible big, Possible small,
Less big. Less small Very More big, Very More small, Very Possible blg Very Possible small,

..}. Khi 86 mién ngon ngir T dom(SPEED) ¢6 thé biéu thi nhu 1a mét cau tric dai sb AT = (T,
G, H, <), rong d6: T 14 tip nén cia AT;

G 14 tap cdc tir nguyén thiy (tap céc phén tir sinh: big, small);

H 12 tip cac todn td mt ngdr, goi 1a cac gia tir (Very, More, ...).

< 14 biéu thj quan hé thir tyr trén cAc gi4 tri ngén ngit dugce “cdm sinh™ tir ngdr nghia ty nhién
cua “céc tir".

T duoc sinh ra tr G bdi cac gia tir trong H. Nhu vay mbi phan tir cia T s c6 dang biéu
dién lax =hoh,.,.. e, ce G.

Tép tt ca cac phén wr duoc sinh ra tir phén tlr x ¢6 dang biéu dién 1a H(x).

Dinh nghia 3.1. [1 - 3] Dai s6 gia ti: AT=(X, G, C, H, <), V6i: G= {c’, ¢'}. C= {0, W, 1}, H
=H'UH" va < biéu thj quan hé thir ty trén X.

Phin tir O chi phin tir nhé nhét, phn tir 1 chi phin tir 16n nhét va W 13 phan tir trung ha.

Dinh nghia 3.2. [1-3] Cho dai sb gia tr AT = (X, G, C, H, ), f: X-[0, 1] 12 ham djnh luong
ngit nghiia cia AT néu Vh, ke H" hodc Vh, ke H va Vx,y eX:

£y 0| _| £ ()
|/ )| |70 )]

3.1)
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Trén quan diém dai s6 gia tr, ta c6 médt cach dinh nghia tinh mo kha tryc quan dyra trén
kich c& cia tip H(x) nhu hinh 3.1:

Cho truéc mdt ham dinh lugng ngir nghia f cua X. Xét bAt ky xe X, tinh m& cua x khi d6
dugc do bing dudmg kinh tip fIH(x)) < [0, 1].

iq

» Very small More smali small  Little small Possible small 0
\ : ; ; L . .
i : 025 | . —!
! ] ‘ — Diameter of :

' Diameterof Dramter of JtH(Possible small)) :
H HV 1l : '

Lo SHvery small) Diameter of JtH(Luttle small)) ;
' fH(More spiall)) :
H H

Diameter of f(H(small))

Hinh 3.1. Tinh m& cia gid trj ngén ngir.
Dinh nghia 3.3. B do tinh m& [3].

fm: X — [0, 1] goi 12 d6 do tinh m& néu:ﬁn(c') =8>0vafm(ct)=1-0>0,trongdé ¢, c+ e G.

Gia sir tap cic gia tit H = H+UH-, H-= {h.y, by, ..., ho) Vi hy<hp<...< hg Ht = {hy b,
coo b} VEi hy<hy< . <h,. Khi do:

Jn(hx) _ finthy)
Sin(x)  fm(y) (32

véi bat ki x, y € X, he H,

Déing thirc niy khéng phy thuge vio-cAc phan tir x, y va do dé ta cé thé ky hiéu 1 p(h) va
80i 14 d$ do tinh md (fuzziness measure) ctia gia tir /. Tinh chét cua fm(x) va u(h) nhu sau:

Sfm(hx) = p(h)fn(x), Vxe X 63
Y fnhe)= fn(c)
=20 , V6i ce {C, c+) 64

I

> fm(hxy= fim(x)

i=>gux0

Suty=a  Futh)=p
= va = Vo, B>0vaatp=1. (3.6)
Ham ddu: Sign: X — {-1, 0, 1}dwoc dinh nghia mét cich dé quy nhu sau (3]:
véi  kheHce {c,ch)
sign(c+) =+1 va sign(c) =-1.
{he H+|sign(h)=+1} va {he H-|sign(h)=—1}.

(35)
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Nghién ctru kh3 ndng thay thé b6 diéu khién Pl va bo didu khién mo béng b diéu khién ...

sign(hc) = +sign(c) néu h 1 duong ddi vai ¢ va sign(hc) = -sign(c) néu A 12 am d6i véi c.
sign(hc) = sign(h)xsign(c).

:lgn(khx) = +sign(hx) néu k 12 duong d8i véi h (sign(k, k) = +1) va sign(khx) = -sign(hx)
néu k12 am d6i véi k (sign(k, by =+1).

Vx € H(G) c6 thé duoc vibt lax = A ...hyc,voice Gvah, ..., h, € H.Khido:
sign(x) = sign(hm, hm-1)x .. xsign(h,, h;)xsign(h,)xsign(c) 3.7
(sign(hx) =+1) = (hx > x) va (sign(hx) = —1) = (hx <x) 3.8)
Gia sir cho trude d§ do tinh md cia céc gia tir p(h) va cac gia tri do do tinh mé cia cac
phan tir sinh Jm(c) , Sm(c) vA 8 14 phin 1 trung hoa (neutral).
Ham djnh lugng ngir nghia ¥ cia T dugce xiy dimg mdt cach dé quy nhur sau {3):
UW) = fin(c™) v(e)=0-0afim(c)= B fn(c”)
v(c*Y=0+afim(c’)=1-Bfm(c") (.9)

v(h,x) =w(x) +sign(h X)(Z m(/)ﬁn(h,x)—a)(hjx)fm(hlx)) 3.10)

o(hx)= l[1 + Sign(h, x)sign(h h x)(B - a)]e (e, B}
2 i€ [-a*pl,y#0.

M3 hinh diéu khién six dung dai sé gia tir dugc mé ta trén hinh 3.2 sau day:

_________________________________ 7 [HAbascd
controller

Linear Interpolation Lincar Interpolation

HAs Inference
Engine

Semantization

. u
Desemantization H Plant
|

Hinh 3.2. Mé hinh diéu khién str dung dai s6 gia ur.

4. CAC BO PIEU KHIEN DONG CO

4.1. Didu khifn m&

Trong md hinh didu khién dong cu (hmh 2.1),bd diéu khién Pl dugc thay thé bang b6 diéu
khién mér véi 2 Dau vio va | Diu ra gdm: Diu vao thir nhat la sai léch E va Dau vio thir hai la
dao ham cua saj léch DE véi dang mé hoéa ¢6 phan hoach nhur trén cAc hinh 4.1 va hinh 4.2
tuong img. Diu ra 13 tin hiéu diéu khién vai dang md héa co phan hoach nhu trén hinh 4.3,
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Hinh 4.1. Phan hoach Diu vio E.

Hinh 4.2. Phin hoach DAu vio DE,

Bang 4 1. Bang FAM cua m6 hinh md.

. £ NB NS§ ZE S B
o~ |oE
- - = - il NB NB NB NB Ns =
N§ NB NB Ns ZE s
zZE NB N§ zE Ps
PS Ns| | zE S o} B
S e R e T B p3 s PB 78 8

Hinh 4.3. Phin hoach Du ra tin hiéu diéu khién,

Cac nhan ngén ngif cho céc bién Vio va Ra nhu sau: NB — Negative Big; NS — Negative
Small, ZE - Zerro; PS - Positive Small; PB - Positive Big.

Hé luat md duge xac dinh cu thé trén MATLAB nhu & hinh 4.4 véi quan hé Vao-Ra dugc

V& trén hinh 4.5,

|} Gnputt 15 NB) then (cutput1 1s NB) (1)
2 W (rpatt 15 15 NS)then (output1 s 1B) (1)
3 1f (rput!  MB) 1 ZE)1hen (cutpt] 15 NB) (1)
4 M (oputt 15 15 PS) then (cutput 15 NS) (1)
5 1 (nputt 18 ZE) (1)
B 1t (nputt 5 NB) (1)
7 it (rgutt 5 1SN8) (1)
‘B If (nput s NS) and (nput2 s ZE) then (output! 15 NS) (1)

9 it (nEut) 15 NS) and (npui2 15 PS) then (oupl1 15 Z€) (1)
10 If (rout! s NS) and (mput2 1 PB) then (cupult 1< PS) (1)
141 (gt 15 ZE) ond (rgxt2 15 NS) then (outputt s NB) (1)
12 )t (oot 1 ZE) and (rext2 15 NS) then (oudput is KS) (1)
13 It (rputt s 7E) and (rput2 s ZE) then (cutpatt s ZE) (1)
14 1 (opct! 15 ZE) and (nput2 s PS) then (output 19 PS) (1)

15 1t (nput! 18 ZE) ond (wput2 s PB) then (output s PB) (1)
16 1f (rputt = PS; 15NS) (1)
17 1 (nputt 5 = Z€) (1)
118 If Greu! s PS) and (nput2 s 5PS) (1)
19 1 (reutt 15 PS) 15 PS) then (outputt s PB) (1)

20 I (mputt 1< PS) and (nput2 15 PB) then (cutiad! 15 PB) (1)

Hinh 4.4. H¢ ludt trén Matlab.

Hinh 4.5. Mt quan hé vio - ra.

H¢ théng didu khién déng co mét chidu véi bd didu khidn m& duoc md phéng trén

MATLAB nhur trén hinh 4.6 sau day:
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Nghién ctru kha n&ng thay thé b6 didu khidn Piva bo didu khidn me bang bo didu khidn ...

Hinh 4.6. M6 hinh md phéng hé théng v&i b didu khién mo.
4.2.Didu khién sir dyng dai sb gia tir
Thay thé bg diéu khién téc do (PI Speed controller) bing HAC
_ Trong mé hinh diéu khién déng co (hinh 2.1), thay thé 1 b3 diéu khién PI bing b diéu

khién dua trén dai sd gia tir v&i mien giA tri ciia 2 bién vio va | bién ra nhu sau (qua khdo sét sy
lam viéc cua hg théng véi bd didu khien PI truyén théng):

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

Chon bé tham s dai sé gia tir cho cc bién vao bién va ra:
G = {small (s), large (1)}; (W) = 0 =0,5; H = {Lintle (L), Very (V)}, trong d6 H" = {Litlle} va
H' = {Very}; fm(N)=0=0,5; fm(P)= 1-6=0,5;

M&i quan hé déu cia cac gia tir 48 vai cée gia tir khac va cac phan tir sinh dugc xéc dinh
nhu trong bang 4.2 sau:

Bdng 4 2. Mbi quan hé ddu cina c4c gia tir va cic phln tr sinh.

vIiL|Il|s

VI i+ |- |+]-

L|-|+]-]+

Cic gia tir dugc lira chon (Lua chon theo thuc nghiém, phuong phép “thix - sai”) nhu trong
bang 4.3:
Béng 4.3. Céc gia tir va 4 do tinh mé cia ching.

Input: Es, DEs Output: Us
Sm(s) 0.5 0.5
a=pl) 04 0.6
B=pn" 06 0.4
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Céc nhén ngén ngir trong md hinh m&y duge chuyén tuong duong v8i cac nhan ngon ngft
trong DSGT va dugc thé hién trong bang 4.4.

Bang 4.4 Céc gia tri ngdn ngil.

Hedge Algebra Fuzzy

Very small | Vs | Negative Big NB

Little small | Ls | Neganve Small | NS
Neural W | Zerro ZE
Lutle large | L1 | Positive Small | PS

Very large | VI | Positive Big P8

Pé sir dung bb diéu khién dua trén DSGT [9,10,12,13,14] cin chuyén bang FAM (Fuzzy
Associative Memory) (bang 4.1) sang bang SAM (semantization Associative Memory) (bang
4.6) twong ing v&i che nhan ngdn nglr trong DSGT va d6 ciing 1a bang luat véi cdc nhan (gia
lr|) ngon ngir trong DSGT (bang 4 5). Tir d6 xay dung duge mat cong ngir nghia dinh lugng biéu
dién méi quan hé Vio - Ra ciia tiép can DSGT (hinh 4.7).

Bdng 4 5 Bang luat theo dai sé gia tr.

Es
0 Vs Ls w L vi 1
DEs
0 0 0 Vs Vs Vs Ls w
Vs 0 Vs Vs Vs Ls w Ll

Ls Vs Vs Vs Ls w Ll 14
w Vs Vs Ls w L v n
Ll Vs Ls w L v vi n
1
1

v Ls w L vt Vi n
1 w L vi v vt 1

Tinh toén gia trj dinh lugng ngir nghia cho cac nhan ngdn ngir:

Céc nhan ngdn ngir cia cac bién Es, DEs, Us tuong img trong cic bang 4.4, méi quan hé
déu ciia cac gia tr va cac phan tir sinh duge xac dinh nhu trong bang 4.2 va do do tinh m& cla
céc gia tir nhur trong bang 4.3, theo (3.9) va (3.10) ta tinh dugc:

Véi bién Es, DEs

Buée 1: Tinh toan gi4 trj dinh luong ngtr nghia cho cac phén o sinh.
v(W) = 8 = fm(s) = 0.5

v(s) = 8- a~fmls) =0.5-0405=0.3
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v =8+a-fm) =1-B=m()=0.5+04«0.5=1—06~0.5=0.7
Buéc 2: Tinh todn gia trj dinh lugng ngir nghia cho c4c nhan ngon nglt c6 d§ dai 2.
B(65) = v6) + sgal¥s) ffmiV) - 311 + 2g0(¥s) - sen(V) - @ = ] - (v}
= 1(s) + sgn (Vs) {6 » fm(s) - % [1 +sgn(Vs) » sgn(V.V) = sgn(¥s) » (B — a)l =B » fm(S)}
=03+ () {o.c “0.5 - % (D)= (=)« (0.6 - 0.4)]<0.6~ 0.5} =0.18
#015) = 1) + sgr(Le) i (L)~ J 11+ 30 (Le) - sgn(VLe) « B = )] « i)
= 5(6) # g 0s) [a ne) = 311 +5g00Le) - (V. 1) sgn (L) < (B )] <am )]
=03+ (4+) {0.4 “05 - ; M+ @I ()- (D)« (0.6- 04«04~ o,s} =0.42
BOLD = 0) + sl L) - 3 (1 + 28210 « (VLD « B — )] - D)}
= 50 + sgaCL) {B - 0D 11+ sgaCLid - sgn¥.) - sgnlL) - @G~ - p» (2}
=07+ (-)[o.a 0.3 —%[1 +(In ()~ () (0.6-0.4)]150.6n o.s] =0.58
v(V1) = v(s) + sgalV1) {fm(u) - % (1 +sgn(V1) = sgn(¥V1) = (B = )] » rm(\'l)I
= u1) + sgnt1) {a. fm@) -%u + () « sgn(V,V) « sgn(¥1) = (B - )] « B fmo)}
=07+(H){0.405- % [+ (82 ()« () (0.6- 0.4+ 04205} =0.82
Véi bién Us
Buée 1: Tinh ton gia trj dinh lugng ngir nghia cho cac phén tir sinh.
v(W) = 8= fm(s) = 0.5
vle)= 0-c-fm(s) =0.5-0.6+05=0.2
v =0+a-m)=1-p=fm0)=05+06-05=1-04x05=08
Buéc 2: Tinh toan gia tri dinh lugng ngir nghia cho céc nhin ngdn ngir ¢6 df dai 2.
B0Ls) = ¥(5) + 5gn(L) {fm5) = 31 4 5g0(L5) - 50 (VLe) - B = ) « (1))
= o)+ 3gn () o fm(s) = 5 [0+ 5gn(3) o sgu(V. 1) 3gn05) = B~ )] wic» (o)
=03+ (+)[o.4 “0.5 - % N+ () (=) (1)« 0.6-0.0]=0.4x o,s} =0.08
P LD = o) + sgn(@) fimLD) 3 1+ 50 (LD - sgnVLD) « B — 0] L)
= (1) + sgn(LD) {p- fm(l)—%[l + sga(l) - sgn(v, L) = sgn(U) = (B — )] = B-fm(])]
=07+ (—){0.6 -05 - ; [14+(3e (=)= (=)-(0.6- 04106~ 0‘5] =0.32
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Tinh toan tuong ty, x4c dinh dugc cac gid tri cia bang SAM nhu bang 4.6.

Béng 4 6. Bang SAM v6i céc gié trj dinh luong ngit nghia cia cdc nhén ngbn ngftr.

Es
DEs

0 0 0 0,08 | 0,08 | 0,08 | 0,32 | 05
0,18 0 008 | 008 | 0,08 | 0,32 | 05 | 0,68
042 0,08 | 0,08 | 0,08 | 0,32 05 | 068 | 092
05 0,08 | 0,08 | 0,32 0.5 068 | 0.92 | 092
058 |008|032| 05 068 | 092 | 092 | 0,92

082 (032 05 | 068 | 092|092 092 1

1 05 | 068 | 092 | 092 | 092 1 1

0 018 | 042 05 | 058 | 082 1

Hinh 4.7. Mt cong ngit nghia dinh lugng bidu dién mbi quan hé vao - ra.

M5 hinh mé phéng hé théng vé&i by didu khidn téc 46 dong co dua trén DSGT (HA Speed
Controloller) dugc mé ta trén hinh 4.8,

Hink 4.8. M5 hinh mb phong he théng véi HA Speed Controliler.
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5. KET QUA MO PHONG TREN MATLAB/SIMULINK
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Hinh 5.4. Giy thir 12, déng co dat té¢ dd méi. Hinh 5.5. Hé thong xdc l4p tai tdc d6 méi.

Két qua d4nh gia chat lugng diéu khién qua md phong duoc tbng két trong bang 5.1.

Bang 5.1. So sanh chét lugng diéu khién cia cac bj didu khién tdc d6 dong co mdt chiéu.

Bj diéu khién my | B didu khién DSGT Hinh sé

D6 qué diéu : . Hinh 5.1,
chinh Thap Trung binh 52, 53
Thei gian xac Sau 0.3s, dao déng | Sau 0.3s, dao déng véi Hinh 5.2
iap vgi brén dp nho bién dg trung binh .

‘ Sailgch tinh | Lom Khong ding ké Hinh 5.3, 5.5




Nguy&n Cat H, Vi Nhur Lan, Nguy8n Tién Duy, Pham Vin Thigm

Nhu vay: Tir cac bang 5.1 vé chit lugng diéu khién rd rang ring:

Khi thay thé bo didu khién PI Speed comroller bang FLC Speed controller, dip ung cua hé
lhong ¢6 46 qua diéu chinh nhé hon kha nhidu nhung tdn tai sai 1éch tinh va thoi gian xic lap
ngén hon (hinh 5.1, hinh 5.2 v hinh §.3) .

Khi thay thé bd diéu khién PI Speed controller bing HA Speed controller, 43 qua didu
chinh nhé hon kha nhiéu, thi gian xac 1ap ngén (hinh 5.2, hinh 5.3 va hinh 5.5).

Dic biét: nhu véi bo didu khién md, trong qué trinh thyc hign, dap ing cia h¢ théng khi
thay thé Pl Specd controller bing HA Speed controller ciing con sai léch tinh. Dé khir sai Icch
tinh, B diéu khién sir dung DSGT da pht tuyén hoa qua trinh Deseman“zanon bing cach bd
xung thém mét “lugng ngi nghia didu khién" khi hé lhong xac lap. Didu nay tuong ung vé&i mét
gia tri diéu khién thyc duoc bd sung thém sau khi giai ngir nghia. Qua mé phong 1hay réng sal
léch tinh khéng con (hinh 5.3 va hinh 5.5).

Cac két qua md phong, so sdnh qua viéc thiét ké b didu khidn ma, bs didu khién sir dyn
dai sb gia tr (DSGT) trén mol hé thong diéu khién dong ca dién mo( chiéu cy thé cho thay chat
lugng diéu khién cia by diéu khién sir dung DSGT la rat 16t. B diéu khlén sir dung DSGT cho
dép img c6 thoi gian xic Iap ngin, muc d6 dao dong it v sai l&ch tinh rat nho. Diéu 6 minh
chirng cho kha nang thay thé cac bd didu khién truyén théng bing bd didu khién véi nguyén li
méi sir dung DSGT. Sy hop If trong qua trinh xir I ngd nghia cac gia trj ngdn ngir cia llep cin
DSGT trong hé lujt diéu khién tryc tiép bing mé hinh dinh lugng di lam cho bai toén diéu khién
c6 kha néng chinh xac hon, d& thlet ke hon va don gian hon. Déy la diéu rit quan trong vi né 6
thé dt nén méng cho kha niing tnen khai tmg dung b6 didu khién dya trén PSGT cho cac dbi
tugng cong nghiép trong tuong lai gn.

6. KET LUAN

Tiép can PSGT trong cic bai toan didu khién 1a vin dé md, méi duge nghién ciru trong
khoang thdi gian vai ndm tro lai day. Noi dung nghién ciru cia bar bdo dua theo thu mai tham
gia dir 4n nghién ciru cha nhém nghién ciru Dién tir va Ty dong héa tai trudmg Pai hoc Spln
Croatia. Myc tiéu cla dy én 14 tao ra cac hé lhong dléu khién tién tién c6 kha ning hoat dong lol
hon céc b didu khién rruyen théng. Trudc hét, cAn nghién ciu kha nang thay thé cac by didu
khién PI, b diéu khién m& bing by didu khién sir dyng DSGT n'ong vén de diéu khién dong co
mot chidu. Cac két qua dat duoc cua ba1 bao da cho thay chat luong didu khién cia by diéu
khién str dung DSGT vé tng thé tot hon so véi cic bd didu khién lruyen théng. Dic blét viée bid
thém mét gia tri ngir nghia nho khi hé théng dat dén trang thai xac 1ap da cho phép bd diu khién
dya trén DSGT hoan toan chu dqng khir duqc sai léch tinh. Didu d6 minh chung cho kha ning
thay thé cac bd diéu khién truyén théng bang bd diéu khién véi nguyen 1i méi sir dung DSGT.
Sy hop Ji trong qué trinh xir 1i ngir nghta cée gia trj ngén ngir ca tiép cén DSGT trong hé lut
diu khién trac nép bing m hinh dinh lugng da lém cho bai toén didu khidn cé kha nang chinh
xéc hom, d& lhlet ké hon v dom gian hon. Day la didu rt quan trong vi n6 c6 thé dit nén méng
cho kha ning tnen khai img dung b diéu khién dya trén DSGT cho cac déi tugng cdng nghiép
trong tuong lai gén.

L&i eam on. Bii bio nghién ciu duoc Quy pht trién Khoa hoc va Céng ngh¢ Quéc Gia (NAFOSTED)
13 trg theo Hop déng s6 102.05-2013.34,
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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 Infe ion Technology, VAST, 18 Hoang Quoc Viet Cau Giay, Hanoi
"Thang Long University

*Thai Nguyen University of Technology

“Email: valan@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 control a DC motor. Fuzzy controller is also used to replace the PI controller to ensure
appropriately flexibility n process control. However, system responses of the PI and fuzzy
controllers have been settling times with high overshoots and non — zero steady-stale errors. So,
the paper addresses (o study ability of replacing the PI controller and fuzzy controller with the
hedge algebras — based controller for DC motor. The simulation results in comparison with the
conventional controllers, demonstrate the effectiveness of the novel hedge algebras - based
controller.

Keyword: Hedge algebra, Fuzzy logic, PI control.
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