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TOM TAT

bong @ mot chiéu la mot déi twong diéu khién quan tong dodugc ang ding rat rong réai
cho nhéu linh wrc khac nhau. Vi ay diéu khién dong @ mot chiéu duoc nhidu tac gh trén thé
giéi quan tam, trongd bo didu khién PI throng dugc Sr dung. B didu khién my ciing dugc s
dung thay tié cho W diéu khién Pl dé dam bao tinh ném déo trong qua trinidiéu khién. Tuy
nhién 1§ diéu khién P1 va I§ diéu khién my c6 nhroc diém theong tao radapiing wrot quadiém
dit quéa cao va sabsxac hp lon. Vi vdy muc tiéudit ra aia bai bao la nghiénra kha ning thay
thé bo diéu khién P1 vadiéu khién my di véi dong o mot chiéu bing o diéu khién st dung dai
sb gia tr. Quado thy rd hidu qua cua viec duadai sb gia tr vao thét ké cac I diéu khién dong
co mot chiéu so i cac B diéu khién truyén thing.

Tir khod:dai sb gia tr, 16gic mb, bo diéu khién PI.
1. MO PAU

DPong @ mot chiéu & ndt déi twong diéu khién quan tong doduoc tng ding rt rong rai
cho nhéu linh wc khac nhau. Viay van dé didu khién dong @ mét chiéu duoc nhidu tac gi
trén tré giéi quan tam, trongtd b diéu khién Pl throng duoc sr dung. Bén anh d6, bH diéu
khién my ciing dugc dung thay té cho I diéu khién Pl dé dam bio tinh ném ko trong qua
trinh diéu khién. Tuy nhién b diéu khién PI va 16 diéu khién my c6 nhroc diém theong to ra
dap ung wrot quadiém dat qua cao va saibsxac hp lon. Vi vy van @ duoc dit ra trong bai
toandiéu khién dong @ mot chicu la:

1/ Liéu c tte thay tré bo diéu khién P1 ding b diéu khién sr dung DSGT hay khéng?

2/ Liéu b diéu khién dya trénDSGT c¢6 lam vic tt hon bo diéu khién my dangduoc sr
dung ptd bién hién nay?
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Pay la muc tiéu dia cac tac gibai bao cung ép tac nghiénieu véi Nhém nghién au e
céac k¢ thdng didu khién dong ar dién coéng sét nho dirng dau 1a Gido g Dinko Vukadinové tai
truong Pai hoc Split, Khoa I§ thuat Bién tir, Co khi va Kién trac Hii quan @a Croatia.

Bai baoduoc trinh bay theo thty sauday: Sau mc MO DAU la Myc 2 gibi thiéu mé hinh
didu khién dong @ mot chiéu truyén thbng sr dung bb diéu khién Pl mé pléng trén MATLAB.
Muc 3 néu mt sb noi dung quan ng aia BDSGT @n ¢6 trong nitng tng ding va md hinhia
bo diéu khién ar dung DSGT Wi 2 dau vao va 1dau ra. Mic 4 trinh bay thit ké va mé plng
cac I didu khién dong @ nhu didu khién my, diéu khién sr dung DSGT trén SIMULINK trong
MATLAB. Muc 5 la Kt qua m6 plong van dé didu khién dong @ mot chidu véi cac thit toan
diéu khién PI,diéu khién my vadiéu khién dya trénDSGT. Két qua md phong dugc mé & trén
cacdd thi, tir d6 c6 the so sanh cac thttoandiéu khién khac nhau va dy rd tinhuu viét ciing
nhu han ché cia cac b diéu khién PI,diéu khién my vadiéu khién dea trénbDSGT.

2. MO HINH PIEU KHI EN PONG CO

M® hinhdién hinh @a ¢ thbng diéu khién dong @ DC dugc mé & nhur Hinh 2.1dudi day:

U, (s)
%k 1+ sh DU IR LT :
3 - 4 = R (1+sT)
+ g ST3 + - ST4 1+ st Ra (1+ STa)
Pl speed Pl current Power
controller controller ~ converter :
NE)

s

DC motor

Hinh 2.1Mb hinh k& théng diéu khién dong a DC.

Phrong trinh tang thai @a k¢ théng diéu khién dugc cho nir sau:

0 -m 0
E{Xl(t)}: J |:X1(t):|+ ] u (D) 2.1)
dt[ %] |__J _L %) KTT :
Takarn Ta e m'a m

trongdo: X (t) = aXt) va x,(t) =i,(t), J, T T Ke Ky Rala cac tham&

~ Cén xay ding céc I diéu khien P, b diéu khien my truyén théng va i diéu khién theo
ticp cn dai s gia tr chodong a mot chicu. Quadd, bing mo plking so sanh ¢t lugng dicu
khién dat duoc cua cac I dicu khien néu trénde thay ro kha nang tng ding dai so gia tr trong
thiét ké cac 1§ dieu khién co khi nang thay tle cac 1§ dieu khién truyen thong.

~ Trong md hinhiiéu khién hinh 2.1d6ng @ mét chiéu c6 cong sit 1,1 KW, wi cac tham
so nhu sau:
Ra =1,12; La = 0,01084; Km = 0,366; Ke = 0,354;,0325; Ktm = 19,65; Tau = 0,002; Ta =
La/Ra; Kty = Ktm; Tm = JxRa/(KexKm); Tri = Ta; Ksw Ra/(Ke); Tei = Tau; Tekv = 2xTei;
Tew = Tekv; Trw = 4xTew; Tiw = (8xKswxTew2)/Tm; KsiKty/Ra; Tii = 2xKsixTei
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Hé thong Wi cac [ diéu khién PI mé pldng trén Matlaktuoc thé hién tai hinh 2.2.

Eleciromagnelic lorque

TrwsH Ky | [TA 0 1
b Trws 'I'I'au.s-ﬂ rHJ. s TaRasHha
K
"Spead thaleulsieil oy s dng

ower vanverter WMotar

=

Armature vellage

jerance rotor speed (rad's)

wreff

Seopes

Gain

Calchlatad rator speed and
}' eTenee 1otor speed (min)

Gain1

wn = 314 rad's
Min =22 Nm
Un=118V
In=9A
p=t

Hinh 2.2. Hé thdng Wi cac B didu khién Pldwoc md plong trén Matlab.

3. NHUNG VAN PE CO BAN CUA PAISOGIATU

Phin sauday gisi thi¢u van tit vé dai sb gia tr trén @ s cac khai rém, dinh nghia, dinh Ii
duoc tong hop theo [1 - 3, 7 - 8].

Xét mot tap gia ti ngdn ng 1a mién ngdn ng cia bién ngdn ng toc do (SPEED) §m céac
ter sau: T =don(SPEED) = pig, small, Very big, Very small, More big, More ain
Approximately big, Approximately small, Little bigitle small, Possible big, Possible small,
Less big, Less small, Very More big, Very More §nvary Possible big, Very Possible small,
...}. Khi @6 mien ngbn ng T =dom(SPEED) c6 th biéu thi nhur la mdt cau trdcdai so6 AT = (T,

G, H, <), trongdo: T la fip rén cia AT;

G la tip cac tr nguyén thy (tap cac phn tr sinh:big, smal);

H la tip cac toanit mot ngdi, @i la cac giat (Very, More, ...).

< la biéu thi quan 18 thi tu trén cac gia trngdn ng duoc “cam sinh” tir ngir ngHa tr nhién
cua “cac tr’.

T duoc sinh ra® G boi cac gia & trong H. Nhr vy mdi phin tr caa T € c6 chng biéu
dién la x =h.hn.q...hyc, ¢ O G.

Tap tit ca cac plan tir duoc sinh rai phin tir x ¢ ding biéu dién 1a H(x).

Pinh nghia 3.1 [1 - 3] Pai s6 gia tr: AT = (X, G, C, H,g), V6i: G={c’, ¢}, C={0, W, 1}, H
= H'OH" vas< biéu thi quan I8 thir ty trén X.

Phan tir O chi phan tir nho nhit, phan tir 1 chi phan tir Ion nkit vaW |a phn tir trung hoa.

Pinh nghia 3.2.[1-3] Chodai s gia tir AT = (X, G, C, H,<), f: X~ [0, 1] la hamdinh rong
ngir nghia aia AT réu Oh, kOH* hoic Oh, kOH™ vaOx, y OX:

| (h-F (9| _| F(hy-f(y)| 5.1)
£ 0o0-F 0] | F(ky)-f(y)
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Trén quandiém dai sb gia tr, ta c6 nét cachdinh ngha tinh v kha tire quan da trén
kich & cha ép H(x) nhr hinh 3.1:

Cho tréc mot hamdinh krong ndi ngha f caa X. Xét kit ky xOX, tinh my caa x khidé
duoc do king duong kinh &p f(H(x)) O [0, 1].

f(H(More small)) f(H(Little small))

0 Very small More small small  Little small Possible small 05
} ] ] ] ] l ] |
€ S 0.25 ; €
i‘ Diameter of ﬁi E<——>E Diameter of
! € > . f(H(Possible small
L f(H(very smal)) ! Diameter of Diameter of i )
|

.. XY_L

B \

Diameter of f(H(small))

Hinh 3.1.Tinh my cua gia ti ngdn ng.
Pinh nghia 3.3.D¢ do tinh nm [3].

fm: X — [0, 1] goi la d6 do tinh my néu: fm(c’) = 8 > 0 vafm(c+) = 18 > 0, trongdd ¢, c+ O G.

Gia sir tﬁ.p cac glall’ H = H+OH-, H- = {h_l, h_g, . h_q} v 6i h_1<h_2<...< h_q, H+ = {hl, hg,
s N} VGi hy<hy< ... <h,. Khi d6:

fm( hx) _ f( hy
fm(x)  f(y) (3.2)
vé6i bat ki x, y OX, hOH,

Ding thrc nay khong ph thudc vao cac pin tr x, y va dodé ta c6 th ky hiéu lap(h) va
goi la dd do tinh mb (fuzziness measureja gia fr h. Tinh chit caafm(x) vap(h) nhe sau:

fm(hx) =pu(h)fm(x), OxOX (3.3)
p
> im(hg= fnf3
i=-0,i#0 , Voi cl{c, ct} 3.4)
p
Y. fm(hy= fn{ )
i=-q,i20 (3.5)
—q p
duh)y=a D uh)=p
= va it , VGi a, B> 0 vao+p = 1. (3.6)

Ham diu: Sign X - {-1, 0, 1}duoc dinh nghia mbt cachdé quy nhr sau [3]:
Vo k, hOH,cO{c, c+}
sign(c+) = +1 vasign(c) = —1.
{h O H+ | sign(h) = +1} va {HJ H- | sign(h) = -1}.

signthc) = +sign(c) néu h & drong ddi véi ¢ va signthc) = sign(c) néu h 1a amddi véi c.
sign(hc) = sign(h) xsign(c).

38



Nghién ciru khg nédng thay thé bé diéu khién Pl va bo diéu khién mo bang bo diéu khién ...

~ sign(khx) = +sign(hx) néu k 1a drong déi vai h (signk, h) = +1) vasignkhx) = -sign(hx)
neu k la @mdoi vai h (signlk, h) = +1).

Ox O H(G) c6 ti duogc viét 1a x =h, ...hic, v6i ¢ O G vah,, ..., b, O H. Khi d6:
signx) = signhm, hm-)x ...xsign(h,, hy)xsign(hy)xsign(c) (3.7)
(sign(hx) = +1)= (hx > x) va Gignhx) = —1)= (hx < x) (3.8)
Gia sr cho tiréc do do tinh ndy caa céc giatt p(h) va cac gia frdo do tinh ndr caa cac
phan tr sinh fm(c’) | fm( )vaola ptin tir trung hoa (neutral).
Hamdinh lrong ngr nghia V cia T dugc xay drng not cachdé quy nhr sau [3]:
V(W) =fm(c) v(c)=0-a fm(c)=/L fnf C)
v(c)=0+a fm(¢)=1- 8 fn{ ¢) (3.9)
v(h®=uY+sigh DX, fohxa Hx mbb

i=sign( j)

(3.10)

w(h;x) =£[1+ Sigr( h ¥ sigh h hXs-a)0{a B _
2 i O0[-9™pl, j# 0.

M® hinhdiéu khién st dung dai sd gia tir dwoc mé & trén hinh 3.2 saddy:

D

s Linear Interpolation

:__________________________________i HA-based
| HAs Rule Base controller
I (SAM table)
| I
|
R : Linear Interpolation e ﬂ Linear Interpolation |
|
N —> u o u y
Semantization HAsEInnf:anreence _s) Desemantization ! > Plant >
I
I

Hinh 3.2.Mb hinhdiéu khién sr dung dai sb gia t.

4. CAC BQ PIEU KHI EN PONG CO

4.1 Piéu khién mo

Trong mé hinhtiéu khién dong @ (hinh 2.1), b diéu khién PI dugc thay thé bang bo diéu
khién mo véi 2 Pau vao va 1 Dau ra gdbm: Dau vao thir nhat 1a sai léch E va Pau vao thir hai 1a
dao ham cua sai 1éch DE v6i dang mo hda c6 phan hoach nhu trén cac hinh 4.1 va hinh 4.2
trongrng. Pau ra |a tin hu diéu khién voi dang my héa c6 phan heh nhr trén hinh 4.3.
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Memberstip hncton piots Memberstin fncton plots

0
nputvariable mput2

nput varible nput

Hinh 4.1Phan hach Biu vao E. Hinh 4.Phan hach biu vao DE.

dBg 4.1.Bang FAM adia md hinh n.

E
NB NS ZE PS PB
DE

' NB NB NB NB NS ZE
NS NB NB NS ZE PS
il ZE NB NS ZE PS PB
PS NS ZE PS PB PB

’ ! 2 ; i i i ] ;
7 : b " ouput vﬁf:ame ‘output " ° “ “ PB ZE PS PB PB PB

Hinh 4.3. Phan hach biu ra tin héu diéu khién.

Cac nhan ngdn rigcho cac Hin Vao va Ra nin sau: NB —Negative Big NS —Negative
Small ZE —Zerro; PS —Positive SmajlPB —Positive Big.

Hé luat md dugc xacdinh ax thé trén MATLAB nhur ¢ hinh 4.4 i quan & Vao-Raduogc
vé trén hinh 4.5

LI fimput] is ME) and (input2 is ME) then (output] is NE) (1)
L finput? is MED and (input2 is M2 then (output1 is ME) (1)
M Cinput! iz MEY and (input2 is ZE) then (outputt is NED (1)
L fimput? is MED and (input2 is P then (output? is NS (1)
I Cinput! iz MEY and (input2 is PEY then (outputt is ZE101)
I fimput? is NS and (inputz is ME) then (output] is NE) (1)
L fimput? is N2 and (input2 is N2 then (output? is ME) (1)
M Ginput! iz ME) and (input2 iz ZE) then (outputt is NS (1)
If (inputt is NS) and (input2 is PS) then (outpott is ZE101)
f finput? i NS and (input2 is PE) then (output? is PSY01)
11, 1f finput] i ZE) aned (input2 is MNE) then (outputd iz MNED (1)
12, 1f finput? i ZE) andd (input2 is MS) then (outpuat? is NS) (1)
13 If finput] i ZE) and (input2 is ZE) then (output? iz ZE) (1)
14, If finput? iz ZE) ahd (input2 is PS) then (output? iz PS) (1)
15, If finput? i= ZE) and (input2 is PBE) then (output? is PE) (1)
16, If finput] = PS) and (input2 is NE) then (output] s MS) (1)
17 1f finput] i PS) ahd (input2 is MNS) then (output? is ZE) (1)
18, If finput? i= PS) and (input2 is ZE) then (output? is PS) (1)
19, If finput] i PS) and (input2 is PS) then (output? iz PE) (1)
200 If finput? i= PS) and (input2 is PBE) then (output? is PE) (1)

o0~ M th G kD =

=
o -

Hinh 4.4 .Hé luat trén Matlab Hinh 4.5Mit quan & vao —ra.

Hé thong diéu khién dong co mot chidu véi by didu khién mo dwoc md phong trén
MATLAB nhu trén hinh 4.6 saday:
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Derivaive

M
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4.2 Pidu khién sir dung dai sb gia tir

Hinh 4.6.M6 hinh mé phong hé thong vai bo diéu khién mo.

Thay ti bg diéu khién toc dg (Pl Speed controller)dng HAC

Trong mé h|nhd|eu khién dong @ (hinh 2.1), thay th1 b didu khién PI bing b diéu
khién dya tréndai so gia tr v6i mién gia tri clia 2 bién vao va 1 bén ra nhr sau (qua kio sat g
lam viéc aia ke thdng wi bo diéu khién Pl truyén thong):

Bién vao E = [-0,94, 0,94]; Bh vao DE = [-121, 121]; Bh ra U = [-40,3, 42,95].
Chon b tham $ dai sb gia tr cho céc bin vao bén va ra:
G = {small(s),large (I)}; v(W) =06 = 0,5; H = {ittle (L), Very (V)}, trong d6 H = {Litlle} va
H* = {Very}; fm(N) =6 = 0,5;fm(P) = 16 = 0,5;
Méi quan & diu cia cac giait ddi véi cac gia t khac va cac pgim tr sinhdwoc xacdinh

nhu trong king 4.2

sau:

Bang 4.2.Mdi quan I¢ dau cia cac giait va cac phn ti sinh.

VLI

S

VI|i+|-]|+

L - [+]-

+

Cac gia ir dugc lya ctpn (Lva cton theo tlrc nghém, phrong phap “thir - sai”) nhr trong

bang 4.3:

Bdng 4.3.Cac giai vado do tinh no cia chang.

Input: Es, DEs Output: Us
fm(s) 0.5 0.5
a=pu(L) 0.4 0.6
B=wV) 0.6 0.4
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Cac nhan ngon rigtrong M6 hinh @ dugc chuyén twong duong Wi cac nhan ngdn g
trongDbSGT vaduoc the hién trong tang 4.4.

Bdng 4.4.Cac gia tr ngon ng.

Hedge Algebra Fuzzy

Very small | Vg Negative Big NB

UJ

Little small | Ls | Negative Small N

Neural W | Zerro ZE

Little large | LI | Positive Small| P$

Very large | VI| Positive Big PB

Dé s dung b diéu khién dya trénDBSGT [9,10,12,13,14]an chuyn bing FAM (Fuzzy
Associative Memory) (@ng 4.1) sang ing SAM (semantization Associative Memory)itly
4.6) trong tng Vvoi cac nhan ngbnngt trong DSGT vado ding la king luit voi cac nhan (gia
tri) ngébn ng trongbSGT (king 4.5). Tr d6 xay drng dugc mit cong ng nghiadinh hrong biu
dién mbi quan k¢ Vao — Ra ta tiép cin DSGT (hinh 4.7).

Bang 4.5 Bang luat theo dai sb gia tu.

Es
DEs

0 0 0 Vs Vs Vs Ls w
Vs 0 Vs Vs Vs Ls w LI
Ls Vs Vs Vs Ls w LI W
W Vs Vs Ls W LI Vi W
LI Vs Ls W LI \ \ \
VI Ls \W LI VI \ W 1

1 W LI \ Vi \ 1 1

0 Vs Ls W LI VI 1

Tinh toan gié frdinh rong ngr nghia cho cac nhan ngéning
~ Céac nhan ngdn rigcua cac bin Es, DEs, Usuong ung trong cac ing 4.4, ndi quan k¢
dau aia cac giatt va cac phn tir sinhdugc xacdinh nhr trong king 4.2 vadé do tinh nd caa
cac giair nhr trong king 4.3, theo (3.9) va (3.10) ta tidtoc:
Véi bién Es, DEs

Buwéc 1 Tinh toan gia irdinh krong ngr nghia cho cac pin tir sinh.
(W) = 8 = fm(s) = 0.5

vis)= B—a=fmis) =05 -04=05=0.3
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v =0+a*fm(l)=1-p+fm0) =05+04+05=1-0.6+05=0.7
Bwéc 2 Tinh toan gia irdinh rong ngr ngtia cho cac nhan ngdningd do dai 2.

v(Vs) = vls) + sgn(Vs) Iﬁn{‘fsj —% [1+ sgn(Vs) +sgn(VVs) « (B — )] » &n{vsj}

= () + sgn(Ve) {B » fm(s) —% [1+5g1(Ve) = sgn(V,V) » sgn(Ve) » (B — o0l » B » ()]
=03+(-) Iﬂ.ﬁa 0.5 —%[1 + (s (+) (=)= (0.6 -0.4)]=0.65 n.a} =0.18

o(Ls) = o6 + sgale) {m (1) — 11+ sgalls) « sgn(VLs) « (8 — )] « in(L)

= v(s) + sgn(Ls) [u + fm(s) —% [1 +5sgn(Ls) = sgn(V,L) = sgnils) = (B —a)] = a = Em{s]}
=03+ () [0.4* 0.5 —%[1 + ()= (=) +(4)+ (06 —0.4)] =04« n.5} =0.42

p(L1) = +(1) 4 sgn(Ll) {Fm(u] —% [1+sgn(Ll) = sgn(VLL) = (B — ] = Fm(LlJ}

= o) + 5ga(LD) (B + () =3 [1 + saLD) « sga(¥. 1) sgn(LD) « (¢ — )] « » D)}
=07+ (=) [U.ﬁ* 0.5 —%[1 +()=(=)=(-)=(0.6-04)] =06 0.5} =0.58

o) = ) + sgn () {fmfLs) — [1+ sgaVD) »sgn(V¥D) » (6 — ] » (V)]

1

= v(1) + sgn(V1) Im frn(1) -3 [1+ sgn(V1) = sgn(V, V) = sgn(V1) = (B —a)] =B =+ Fm{l:]}

1
= 0.7 + (4] [0.4* 0.5 —;[1 04 (4D () (0.6 — 0.4)] = 0.4« n.5} =0.82
Véi bién Us
Bwéc 1: Tinh toan gia irdinh krgng ndr ngha cho cac pin tir sinh.
v(W) = B = fm(s) = 0.5
visl= B—a=fmis) =05 -0.6=05=0.2

v =0+asfm(l)=1-p+fm0) =05+06+05=1-04=+05=0.8
Bwéc 2 Tinh toan gia irdinh rong ngr ngtia cho cac nhan ngdningd do dai 2.

o(Ls) = o6 + sgale) {m (1) — 11+ sgalls) « sgn(VLs) « (8 — )] « in(L)

= v(s) + sgn(Ls) [u + fm(s) —% [1 +5sgn(Ls) = sgn(V,L) = sgnils) = (B —a)] = a = Em{s]}
=03+ (+) I”"“ 0.5 —%[1 +_{+J # (=) x(+)5 (0.6 -0.4)] =0.4» 0.5} =0.08

v(L1) = v(1) + sgniLD) {Fm(u] —% [1 +sgn(Ll) = sgni(VLD) =« (B — aJ] = Fm(LlJ}

= o) + 5ga(LD) (B + () =3 [1 + saLD) « sga(¥. 1) sgn(LD) « (¢ — )] « » D)}

=07+ (—]Iﬂ.ﬁ* 0.5 —%[1 + (=)= (=) «({—)«(0.6 —0.4)] 0.6+ 0.5} =0.32
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Tinh toan tong tr, xacdinh dugc cac gia trcia bing SAM nhr bang 4.6.

Bing 4.6.Bang SAM Wi cac gia tr dinh lrgng ngr nghia aia cac nhan ngén g

Es
DEs

0 0 0 0,08 | 0,08| 0,08 032 0,5
0,18 0 0,08| 0,08 0,08 032 05 0,68
0,42 | 0,08/ 0,08 008 032 05 068 0,92
0,5 0,08| 0,08 0,32 0,5 068 092 0,92
0,58 | 0,08/ 0,32 0,5 0,68 092 092 0,92
082 | 0,32y 05| 068 092 09 0921
1 05| 068 092 092 092 1 1

0 0,18 | 0,42 0,5 0,58 0,82 1

Hinh 4.7 Mit cong ngt nghiadinh lrong béu dién mdi quan & vao — ra.

Mo hinh mé phéng hé théng véi bd diéu khién tc d6 dong @ duya trénDSGT (HA Speed
Controloller)dugc mé & trén hinh 4.8.

E\?mmaane]c o

- =
= TaRas4Ra
Howr

=

HmATTE Ol

Caléulaediobr speed and
Tekrence robr speed rads)

>

Gain

CalgllakdTow speec and
N ekrence 1081 speedd i iy
L} Gaint

= Fdrads

Mhi=33Hn

Un=115%
n-od
pet

Hinh 4.8 M& hinh mdphong hé thong véi HA Speed Controlller.
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5. KET QUA MO PHONG TREN MATLAB/SIMULINK

(= wWref
L .. ini 'ioiiinlii il N,
------- Fuzzy
et SE R T T PR T EE R F R T E T EE T PR s e LR PR T e R EEE PR TRt SEPEEREEER —_——— A i
P> IS S NN S S NSNS A NS S
oF------------- \:3‘:—-’-'-A~-.-,_,‘._—=__—j—.w-=—-—- _—— e s 7 h
B et S e e et e L R L PR PR
[) 0 0z 0 04 0 06 0 08 0 1 012z
time
Hinh 5.1.D4p mg toc d6 cla cac b diéu khién & 0,12 gidydau tién.
g 200 R
S Wref [
T A R S T S ST S R Ry Pl 192
....... FUZZy i:—." :::;;:
196 —=HA . \ '.l.\, IR Zatle
194
188
192 ‘ Wref
- -PI
190 i SO Ry e e Fuzzy
—=HA
188 £ < 184
024 026 028 03 032 034 036 038 04 5.98 6 6.02 6.04 6.06 6.08 6.1
time time
Hinh 5.2.Cacdapiing xac &p i gia tri = 191 rpm Hinh 5.3.Tai giay thi 6, khi co 4i.
£ 194 = 1
H £ 1156 \
o
= [ Wref
193 1154 mm EI
....... uzzy
1152 G =
192 1150
1148
191 Wref -
Pl 1146
L o T S R Fuzzy 1144
—=HA
: 1142
189 ‘
1197 1198  11.99 12 1201 1202 1203 1238 12.85 129 12.95 13
time time

Hinh 5.4Giay thr 12,d6ng @ dat téc do mdi. Hinh 5.5Hg théng xac &p tai toc do méi.
Két qua danh gia cht lvongdiéu khién qua mé pbng duoc tdng Kt trong king 5.1.

Bang 5.1.S0 sanh cit luong diédu khién cia cac b diéu khién tbc do dong o mot chiéu.

Bo diéu khién my | Bo diéu khién BDSGT Hinh 6
Do quadiéu ) . Hinh 5.1,
chinh Thap Trung binh 52 5.3
Thoi gian xac | Sau 0.3s, dadgng | Sau 0.3s, dadéng Wi Hinh 5.2
lap Vi biéndg nho biénds trung binh '
Sai kch finh Lén Khoéngdang k Hinh 5.3, 5.5
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Nhu vay: Tir cac lang 5.1 & chét luong diéu khién rd rang ing:

~ Khi thay thé bg diéu khién PI Speed controllesing FLC Speed controlledaping aia k¢
thong co6d6 quadieu chinh nto hon kha nhéeu nhrng ©n tai sai kch inh va thvi gian xac ép
ngan hon (hinh 5.1, hinh 5.2 va hinh 5.3) .

Khi thay thé bo diéu khién PI Speed controllebing HA Speed controllerdd qué diéu
chinh nho hon kha nhiéu, thoi gian xac &p ngin (hinh 5.2, hinh 5.3 va hinh 5.5).

Dic biét: nhu véi bo didu khién mo, trong qua trinh tinc hién, dap ung aia ke thong khi
thay thé Pl Speed controllesang HA Speed controllerimg con saidch tinh. Bé khir sai kch
tinh, B diéu khién sr dung DSGT da phi tuyén héa quéa trinh Desemantizatid®ing cach b
xung thém mt “luong ngt nghiadiéu khién” khi hé thong xac &p. Biéu nay trong tng Wi mot
gia tri diéu khién thuc dugc b sung thém sau khi gjingir nghia. Qua méhong thiy ring sai
1éch tinh khéngcon (hinh 5.3 va hinh 5.5).

Cac Kt qua mo ptong, so sanh quaad thiét ké b didu khién my, b diéu khién sr dung
dai sb gia tr (DSGT) trén mt hé théng diéu khién dong a dién mot chiéu cu thé cho thiy chit
lwong diéu khién cia b diéu khién sr dung DSGT 14 6t tt. Bo didu khién sr dung DSGT cho
dapung co thi gian xac dp ngin, mic d6 daodong it va saidch tnh rit nho. Biéu d6 minh
ching cho ki ning thay tié cac I§ diéu khién truyen thong bing b diéu khien v6i nguyén li
méGi st dung DSGT. Sr hop li trong qué trinh & Ii ngit nghia cac gia irngdn ng caa tiép cin
DSGT trong K luat diéu khién trec tiép bing mé hinhdinh lwong da 1am cho bai toadiéu khién
c6 khi nang chinh xac én, & thiét ké hon vadon gian hon. Pay ladiéu rat quan topng vi n6 ¢
thé dat nén mong cho kh nang trién khaitng dang b diéu khién dya trénBSGT cho caddi
teong cong nghlip trong trong lai din.

6. KET LUAN

Tiép can DSGT trong cac bai toadiéu khién 1a vin ¢&¢ mg, moi duge nghién éu trong
khoang thyi gian vai rim tré lai day. Noi dung nghién €u cia bai bao da theo tlr moi tham
gia dr an nghién g¢u cia nhom nghiéntu bién tir va Tu dong hda 4i truong Pai hoc Split,
Croatia. Mic tiéu ¢ia dr &n 1a 40 ra cac B thong diéu khién tién tén co kh ning hait dong bt
hon cac I diéu khién truyén thdng. Trréc hét, cin nghién ¢u kha ning thay té cac I diéu
khién P, b diéu khién md bang b didu khién sr dung DSGT trong win dé diéu khién dong a
mot chiéu. Cac Kt qua dat duoc aia bai baadd cho tiy chit lugng didu khién caa bH diéu
khién sr dung DSGT & tong thé t6t hon so Wi cac b didu khién truyén thong. Bac biét viéc bu
thém ndt gia ti ngir ngha nto khi hé thdng dat dén trang thai xac4p da cho phép ddiéu khién
dwa trénDSGT hoan toan e¢hdong khr duoc sai Bch &nh. Didu d6 minh chiing cho ki ning
thay thé cac I§ diéu khién truyén thing bing b diéu khién v6i nguyén Ii ndi sir dung DSGT.
Su hop i trong qua trinh & Ii ngit nghia cac gia irngdn nd caa tiép cin DSGT trong K luat
didu khién tryc tiép bing md hinhdinh hrong da 1am cho bai toadiéu khién cé khi ning chinh
xac ton, & thiét ké hon vadon gian hon. Pay ladiéu rit quan tong vi n6 c6 th dat nén méng
cho khi nang trién khaitrng ding b diéu khién dra trénbSGT cho caddi tuong céng nghéip
trong trong lai gin.

Loi cdm on. Bai bao nghiénieu dugc QU phét trén Khoa lyc va Cong ngh Quic Gia (NAFOSTED)
tai tro theo Hyp dong $ 102.05-2013.34.
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ABSTRACT

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

Nguyen Cat H§ Vu Nhu Lart * ", Nguyen Tien Du§; Pham Van Thiefh

YInstitute of Infomation Technology, VAST, 18 Ho@ugpc 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 verngle range of applications for many
different areas. With such, the PI Controller hasn widely used by many authors in the world
to control a DC motor. Fuzzy controller is also dige replace the PI controller to ensure
appropriately flexibility in process control. Howay system responses of the Pl and fuzzy
controllers have been settling times with high stieots and non — zero steady-state errors. So,
the paper addresses to study ability of replatiiegP| controller and fuzzy controller with the
hedge algebras — based controller for DC motor. siimeilation results in comparison with the
conventional controllers, demonstrate the effectdgs of the novel hedge algebras - based
controller.

Keyword:Hedge algebra, Fuzzy logic, Pl control.

48



