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DPIEU KHIEN MU'C NUGC S DUNG PAI SO GIA TU

VO CHAN HUNG, HOANG VAN TUAN, VO NHU LAN, DANG THANH PHU,
NGUYEN DUY MINH

1. MO PAU

Li thuyét 16gic md dugc bit ddu vao nhimg nim 1960 cua thé ki trude va dugc tmg dung
rat manh mé trong nhiéu linh vyuc ciia doi séng. Bai todn tng dung quan trong 12 viéc nghién ctru
md hinh héa va mé phong kha ning 1ap luan cua con ngudi dé cai dat tri tué ciia con ngudi vao
cdc thiét bi. Suy luan trén co s& logic mo ¢6 tinh mém déo va thong minh. Ngudn gdc cta tinh
mém déo chinh 12 khai niém bién ngon ngir véi gié tri cia bién ngdn ngit 1 tip md. Cic tip md
dugc xay dung trén tap nén c6 tht tu chit nhung ban than né lai c6 thé khong bi rang budc gi vé
thlr tw ngir nghia.

Vao nhiing nam 1990, céc tac gia [16, 17] da phat hién ra réng cdc gid tri cua bién ngon
ngit tao ra cu tric dai sb (algebraic structure) va 1a ciu tric dai sé day du (Complete Hedge
Algebras) [18, 19], tham chi du giau (a rich enough algebraic structure) [9] dé ¢6 thé dua mo ta
qua trinh suy luén trén co s& dam bao thu ty nglt nghia. Nhiing nghién ctru nay c6 dac trung
khac biét so voi céch tiép can dya trén tdp mo & chd vai trd cua gia tur ngdn ngtr ludn ludn hién
dién (explicit) va dugc xem nhu 1a cac toan tir 1-ng6i cua dai s6. Vi vay cb thé xem nhu 12 mot
tiép can tinh todn trén tir (word computing) mdt cich tryc tiép khong thong qua bat ki ham thudc
ctia nhin ngdn ngit nhu tiép can mo truyén thdng. Nhidu cong trinh nghién ciru cta céc tic gia
nudc ngoai da sir dung hodc tham chiéu dén Ii thuyét DSGT nhu:

- Xay dung ho cdc tdp mo sao cho thoa céc tién dé cua BSGT va xay dung phuong phép
1ap luén xap xi [1, 5, 6];

- Bai todn tro choi trong linh vuc xa hdi véi ma trdn dinh gid vdi gid tri ngdn nglt cua
bSGT [2, 3];

- Xay dung dan céc gia tri chan 1i ngdn nglt dya trén gia tir va phuong phdp 14p luan dya
trén logic gid tri chan Ii ngon ngit v6i tmg dung trong tro gitp quyét dinh [4, 7].

Riéng d6i voi bai todn diéu khién, nhitng nim gan day, If thuyét DPSGT ngay cang dugc cic
nha khoa hoc trong nudc quan tim nghién ciru, xdy dyng phwong phép luén giai mot sé bai todn
didu khién mo dya trén DSGT va da dat duoc nhiing thanh qua nhit dinh [10 - 15]. Nhitng két
quéa nay dd tao niém tin va dit tién d& cho kha ning trién khai img dung Ii thuyét DSGT sau va
rong hon trong cong nghiép.

Vian d& can dat ra 1a: 1 thuyét DSGT da duoc phit trién thanh mot cong cu kha day du, vay
Ii thuyet nay c6 thé di xa hon trén con duong tmg dung nhu 1f thuyet mo da c6 dbi voi cic bai
todn diéu khién, ma trudc hét 1a didu khién cic ddi twong cu thé trong cong nghiép dua trén tri
thirc mo hay khong?

Bai bdo nay 1a nghién ciru dau tién dinh hudéng dén van d& néu ra ¢ trén. Noi dung bai bdo
nhu sau:
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Sau Phan 1: M dau, phan 2: Co so 1i thuyét Pai sb gia tir trong diéu khién trinh bay tém
tat vé Ii thuyét DSGT va mo hinh diéu khién dya trén DSGT. Phan 3: Diéu khién hé théng
Koester, mot hé thong diéu khién luu lugng va mirc nu6e, phuong phap diéu khién mo déi twong
nay, mot ddi twong diéu khién thudc Phong thi nghiém trong diém “Coéng nghé Mang & Pa
phuong tién” cua Vién Cong ngh¢ thong tin. Day la dbi tuong diéu khién dién hinh trong cong
nghiép. Phan 4: Piéu khién hé thong Koester sir dung DSGT trinh bay phuong phap diéu khién
moi dya trén DSGT va két qua thu duoc. Phan 5: Két luan néu 1én mot sb danh gid so sanh hai
phuong phap diéu khién tai Phan 3 va Phan 4, qua doé thay duogc kha nang va hiéu qua cua
phuong phap diéu khién sir dung DSGT so v6i phuong phap diéu khién mo truyén thong.

2. CO SO LI THUYET DPAI SO GIA TU TRONG PIEU KHIEN
2.1. M6 hinh mé - Bang FAM (Fuzzy Associative Memory)

Mo hinh m¢ (trong If thuyét diéu khién mo duge mo ta dudi dang Bang FAM ¢ dang tong
quat 1a mot tap cég luat diéu khién (ménh dé If-then) ma phan tién dé ctia moi luat 1a mot dicu
kién phurc duoc viét nhu sau:

IfX,=A;;and ...and X,, = A,,, thenY = B,
If X, =Ay and ...and X,, = A,,, thenY =B,
.......... 2.1
IfX,=A,;and ...and X,, = A,,, thenY =B,
o day X, Xs, ..., X, vaY lacéc bién ngoén ngit, Ay, B; (i=1,...,n;j=1,..., m) la cic gid tri
ngon nglt trong Ung.
Bai todn diéu khién mo dugc phat biéu don gian nhu sau: Cho md hinh md hay bang FAM

(2.1) va cac gia tri ngén ngit A01, A02, ..., AOm (dleu kién ban dau) tuong ung voi cic bién
ngon ngtr X1, X2, ..., Xm. Hay tinh gid tr1 dleu khién Y.

2.2. Dai so gia tir ciia bién ngon ngir

Gia str X 12 mot bién ngdn ngir va mién gid tri cia X 1a X = Dom(X). Mot dai sb gia tir
AX tuong tng cia X 132 mot bd 4 thanh phan AX = (X, C, H, <) trong d6 C 1a tap cdc phan tir
sinh, H 12 tip cdc gia tir va quan hé “<” 4 quan hé cam sinh ngit nghia trén X. Trong dai sb gia
tir AX = (X, C, H, <) néu Dom(X) va C 1a tap sip thtr ty tuyén tinh thi AX dwoc goi 1a dai sb
gia tu tuyen tinh. Khi tic dong gia tir h € H vao phan tr x € X, thi ta thu duoc phan tir ki hiéu
hx. Dudi day 1a mdt so tinh chat truc giéc:
i) Hai phan tir sinh trong DSGT ctia bién ngdn ngir ¢6 khuynh huéng ngit nghia trdi nguoc
nhau.
ii) Mbdi gia tr c6 khuynh huéng lam ting (dwong) hodc giam (dm) ngit nghia ciia phan tir
sinh nguyén thuy. Ta ki hi¢u H- la tap cdc gia to am, H+ 1a tdp cdc gia tr duong va
H =H-UH+.
iii) Khi tac dong gia tr vao mét gid tri ngobn nglr thi nglr nghia cua gid tri nay bi thay do6i
nhung van gilt dugc ngit nghia goc cua né.

2.3. Dinh lwgng trong DSGT
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Pinh nghia 2.1. f : X — [0,1] goi 12 ham dinh luong ngir nghia cia X néu :Véi batkih, k € H+
hodac h,k e H-, vax,y e Xtacé:

|f ()= f )] _|f ()= £ ()
[t = f ) [f ky) = f () 22

Pé xdy dung anh xa dinh lugng ngir nghia ching ta tiép can nhitng khdi niém sau: Tinh md
(fuzziness) cua mot gia tri ngoén ngit. Vi du xét cac gia tri: True, Very False,.... Lam thé nao dinh
nghia tinh mo? Trén quan diém dai s gia tir ta c6 mot cach dinh nghia tinh md khé truc quan
be‘?mg kich c& cta tadp H(x) nhu sau: Cho trudc mot ham dinh lugng ngit nghia f cua X. Xét
x € X. Tinh mo cua x khi d6 do béng duong kinh cua tap f(H(x)) < [0,1].

1/2 Little True Pos. True True MoreTrue VeryTrue 1

Diameter of e i Diameter of
f(H(Little True)) — Diameter of ~Diameter of fUH(Very True))
f(H(Poss True)) f(H(MoreTrue))

Diameter of f(H(True))

Hinh 2.1. Pudng kinh cta céc tap

Trong phan nay ta sir dung dai sé gia tr AX = (X, C, H, <) 12 dai sb gia tir tuyén tinh v&i C
={c—, c+} U {0, 1, W}. H=H’U‘H+’ H ={h,, h.,..., h ¢} thoa min diéu kién h ,<h, <.<h,
va H' = {hy,h,,....h,} thoa man diéu kién h;<h,<...<h, va hg = véi I 1a todn tir don vi.

Goi H(x) 1a tap cac phé‘m tor cua X sinh ra tr x béi cac gia tir. P do tinh mo cia x, ki hi¢u
la fm(x), 1a duong kinh cuda tap f(H(x)) = {f(u) : u € H(x)}.

Pinh nghia 2.2. Cho giai ) gia tu AX = (X, C, H, ). Him fm: X — [0,1] dugc goi 1a ham d¢
do tinh mo ctia cdc phan ti trong X néu:

i) fm(c-) + fm(c+) =1 va Zﬁn(hu) = fm(u), voi Yu e X;

heH
i) fm(x) =0, v6i moi x sao cho H(x)={x}. Pac biét, fm(0) = fm(W) = fm(1) =0;
fn(hx) _ fin(hy)
fm(x)  fm(y)

d6 do tinh mo cia gia tir h, ki hi€u 1a p(h).

iii) Vx,ye X, Vhe H,

, ti I¢ nay khong phu thudc vao x,y va dugc goi la

Ménh dé 2.1. Cho fm 1a ham d¢ do tinh mo trén X. Ta c6:
i)  fm(hx) = ph)fm(x), VX€ X;
i) fm(c—) + fm(c+) = 1;

iii) Z_qgswo fim(h,c) = fim(c), véi ce {c—c+};
Z—qSiS/),iiO ﬁn(hix) = ﬁn(x)

iv)
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V) z*qﬁiﬁflﬂ(hi) =a va ZEiSP'L{(hi) :ﬂ

,trongdéa, B>0vaa+p=1.

Pinh nghia 2.3. Ham dau sign : X —{-1,0,1} dugc dinh nghia nhu sau:
i) sign(c—) =-1, sign(c+) = +1;
ii) sign(h'hx) = —sign(hx) néu h' 4m d6i v6i h va h'hx # hx;
iii)  sign(h'hx) = sign(hx) néu h' duong dbi voi h va h'hx # hx;
iv) sign(h'hx) = 0 néu h'hx = hx.

Ménh dé 2.2. Vi moi gia tir h va phan tr x € X néu sign(hx) = +1 thi hx > x va néu
sign(hx) = -1 thi hx < x.

binh nghia 2.4. Cho fm la ham d¢ do tinh m¢ trén X. Mt ham dinh lugng nglt nghia v trén X
(két hop voi fm) duoc dinh nghia nhu sau:

1) v(W)=0=fm(c—),v(c—)= 6 — afm(c—), v(c+)= 0 + afm(c+), vdi 0<6 <1;
il)  v(hjx)=v(x)+si gr(h X) {Z Sfm(h.x)—axh jx) ﬁﬂ(hjx) } j€ [-q”p] trong dé:

=Signj)

a{hjx)zi[Hsigr(h Wsigrth b 0)(B-a)e (a, B, [-apl= {j: ~a<i<p & j#0}.

Ménh dé 2.3. Véimoiphintirx € X tac6 0 < v(x) < 1.
2.4. Phwong phap diéu khién dwa trén PSGT [9]

Trong phuong phép nay ching ta xem mién gid tri ngdn ngit ctia mdi bién Xj (j = 1,..., m)
la mot dai so gia tur.

Xic dinh céc dai s gia tir Axj = (X], CJ, Hj, <) cho céc blen vatli Xj (j = 1,..., m) va dai s6
AY = (Y, CY, HY, <) cho bién Y. Véi mdi dai s6 ching ta can xé4c dinh tap phan tu sinh, tap
cdc gia tir va do do tinh mo cuia céc gia tur.

Dinh lugng céc gid tri ngdn nglr trong FAM sang cdc gid tri thyc trong doan [0,1] nho vao
ham dinh luong ngir nghia v: vAXj(Ay), vY(B) i=1,..,n,j=1, m) Nhu vay, v6i moi luét
if—then s& twong g voi mot diém trong khong gian thuc (m+ 1) chleu Khi d6 m6 hinh mo s€
twong ng voi dudng cong thyc C,,,; trong khong gian (m + 1) chiéu.

Chuyén mdi diém (VAX (A;), VAX2(Ap),..., VAX (A, VY (B))) trong khong gian thuc
(m+1) chidu thanh diém (S(VAXi(Ai), VAXa(Ap)...., VAXm(Aim)), VY(B)) trong khong gian
thuc hai chiéy v6i 8 12 todn tr két nhép nao d6. Puong cong C,,,; tré thanh duong cong thuc C,
trong mat phang.

Tu bd gid tri dau vao (Agr, Agas..., Aom) ta tinh duge gid tri thuc

ap= (8(VAXi(Ag1), VAX5(Ag2),. .., VAXn(Aom))-

Tir déy, gié tri thuc dau ra uy = interpolative(ay, C;) — la gid tri ndi suy thu dugc tir dau vao
ay trén dudng cong thuc C,. Nhu vay, gla tri diéu khién dugc tinh theo gid tri nglt nghia uy va
khong gian tham chiéu cua bién diéu khién.
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~ Ching ta xét md hinh mo trong diéu khién dugc cho & dang (1.2) va n6 duoc goi la by nhd
két hgp mo FAM (Fuzzy Associative Memory).

Thuét toan didu khién dua trén DSGT gém cac budc chinh sau:

Bude 1. Ngit nghia héa (Semantization). Ching ta biét rang co s¢ tri thirc cua mdi tmg dung
dugc cho ¢ dang bang FAM chtra céc gid tri ngdn ngir trong mlen ngon ngir X; cua bién vat Ii X;.

Mbi mién ngdn ngit X| sé twong Ung v6i mot DSGT va mot mién tham chleu s6 thyc [s1 sﬂ]

Jj=1,...,m. Vi gid tri ngl nghia dugc dinh luvgng boi ham DLNN ) cua cdc gid tri ngdn ngi
cua b1en X thugc doan [0, 1] nén trong qua trinh tinh todn ching ta cin c6 4nh xa dé chuyen
tuyen tinh tir mién tham chiéu [sj1, 8;2] sang mién ngilt nghia [0,1]. Viéc chuyen nay dugc goi la
ngir nghia hoa. Cac gid tri ciia ham v; dugc goi 1a gid tri ngit nghia va bién tuong ung voéi X;
nhéan cdc gid tri nglt nghia dugc goi la bién ngit nghia, ki hiu x;;.

Buoc 2. Xay dung dnh xa DLNN va co ché suy lugn. Dung ham dinh lugng ngir nghia voi cic
tham s6 da dugc xéc dinh trong Budc 1, chuyén bang FAM sang bang dir liéu s6 m- -chiéu, goi 1a
bang m-SAM (m-Semantics Associative Memory). Luu y rang, n o cua bang m-SAM s€ xdc dinh
n diém, mo ta mot sidu mat Cr,m trong khong gian Rm + 1. K¢ tiép, chiing ta chon todn tir két
nhap Agg dé tich hop m thanh phan cua bang m-SAM, tir d6 xdy dung dugc bang méi goi 1a
bang 2-SAM. Tir n 6 ctia bang vira thu dugc 2-SAM s& xdc dinh n diém trong khong gian thyc
hai chiéu va nhu vay ta thu duoc duong cong thyc Cr,2 trong R2.

Diing phwong phdp noi suy ¢ dién trén dudng cong thuc C2,r dé tinh todn gi tri dau ra
cho md hinh (1.2).

Bude 3. Gidi nghia (Desemantization). Pon gian 1a ching ta thiét 1ap mot 4nh xa dé gan mdi gia
tri nglt nghia, tic 1a gia tri thyc trong doan [0,1], v&i mot gia tri thyc cia mién gia tri cia bién
diéu khién.

So dd diéu khién tong quét [14] sir dung DSGT duoc mb ta trén Hinh 3.1

HA-based
___________ controller o
|
_¢ ' Semantization | 5 ~ QSMs || Desemantization ! u Plant
| | (Ngi nghia hod) (Anh xa PLNN) (Giai nghia) | (Poi tugng)

Hinh 3.1. So db diéu khién sir dung DSGT
Sau ddy, st dung mo hinh vat 1i hé thong diu khién luu lugng va mic nude Koester ciia
Phong thi nghiém Mang cong nghiép (thudc Phong thi nghiém Trong diém Quoc gia “Cong

nghé Mang va Da phuong tién™) dé nghién clru so sdnh hi¢u qua diéu khién cua t1ep can mo va
tiép can sir dung DSGT.

3. PIEU KHIEN LOGIC MO TREN HE THONG KOESTER

3.1 M6 hinh vat li hé théng diéu khién hru lwong va mirc nwéc Koester
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H¢ théng diéu khién luu luong va mirc nudc Koester (hé thong Koester) cua Phong thi nghiém
Trong diém Qudc gia “Cong nghé Mang va Da phuong tién” (hinh 3.2) Ia ddi tuong vat 1i duge ding
dé nghién ctru va thir nghiém cac phuong phap diéu khién voi nhitng nguyén Ii méi.

Hé thdng Koester c6 hai bé chita. Bé phia trén chita nudc duoc cap, bé phia dudi chira nudce
dy trit. Nu6e duge bom tir bé dudi, qua van tiét luu 6 diéu khién, 1én bé trén. Nude tir bé trén
duoc chay ty do xudng bé dudi. Nudce tir bé duy trit duge duge bom ra qua hai nhdnh: nhanh thir
nhét (nhanh chinh) qua dudng ong c6 van servo chay 1én bé trén, nhanh thir hai ddn nuéc hdi luu
qua duong ong v6i van hoi luu tré vé bé du trit. Mitc nudc ¢ bé trén 1a dai luong dugc diéu
khién. Mtrc nuéc can diéu chinh duoc do qua dau do 4p suat/dd cao LIS1. Viéc didu khién muc
nude & bé trén duoc thyc hién qua diéu khién luu lugng vao bé, va viéc nay dugc thuc hién qua
diéu khién van servo. Luu lugng nuéc chay vao bé nudc dugc gidm sit qua dong hd do luu
lugng va vi tri cua vién bi trong cot hién thi luu lugng.

Pau do
mitc nudc

Hinh 3.2. Hé théng diu khién Iuu lugng va mirc nude Koester

3.2. Do va diéu chinh mirc nwée trén hé thong Koester

Hé thong Koester duogc diéu khién bing mdy tinh qua mang mdy tinh cong nghiép cua
SIEMENS. Mt nudc cia bé phia trén 1a dai lugng dau ra (1) can diéu chinh, van servo 1 bd
phan chip hanh. Nudc chay thodt tu do qua van xa déng vai trd nhidu tdc dong 1én hé théng.
Murc nudc hién thoi y(t) cua bé nude duge do béng dau do LIS1 va dugc chuyén dbi tir tin hiéu
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twong tu sang dang tin hiéu s thong qua thiét bi ADC nim trén module ET 200M. B diéu
chinh (1a chuong trinh duoc cai trén PLC S7-400) tinh toan gia tri diéu khién theo thuét todn
diu khién xdc dinh va dua ra gid tri diéu khién u. Dai lwong nay duoc chuyén tir dang sé sang
dang tuong tu thong qua thanh phﬁn DAC (nam trén ET 200M) tao thanh tin hiéu xdc 1ap vi tri
van servo, qua d6 diéu chinh luu lugng nuée chiy vao bé. Luu lwong nay s& tic dong dén mirc
nudce can diéu chinh ciia bé. So d6 khéi hé théng didu khién mirc nudc nhu sau:

nhiéu
Gid tri 5 dié 7 Pt Ry mitc
it e Bo diéu \chmh; u Vi tri B? num,: nueée y(1)
(chuong trinh nam DAC »] van »| (muc nudc >
trong PLC) Servo trong bé)
Cam bién
ADC mirc nude

Hinh 3.3 Hé thong diéu khién miic nudc

3.3. Céu hinh h¢ thong mang may tinh giam sat va diéu khién

Hé théng mang mdy tinh gidm sit va diéu khién qua trinh ciia Phong thi nghiém trong diém
“ Codng nghé mang va Pa phuong tién” dugc xay dung trén co so tich hop cac thict bi cia hang
SIEMENS (hinh 3.4).

$7-400
i
ag|a
0 (0
PROFIBUS DP
ET200m 3 | g D
0 R R
—
Boi tu'ong digu SIMEAS P
khi&n qua trinh Bocéc
KOSTER thong s0 dién

Hinh 3.4 . Hé théng mang mdy tinh gidm s4t va diéu khién
Bé diéu khién trung tam PLC S7-400 véi CPU 414-3
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Trén phuong dién diéu khién thi PLC S7-400 d6ng vai trd 12 mot bo didu khién trung tim .
B diéu khién trung tim PLC S7-400 dugc 1ap trinh dé thyc hién viéc thu thap di liéu qua trinh,
diéu khién va diéu phdi hoat dong cua céc thiét bj vao/ra phan tin va céc doi twong diéu khién
nam phén tan trén mang. Tram PLC S7-400 bao gdm mot CPU 414-3DP véi 4 md-dun mé rong:
CP 443-1, DI 16 bit (SM 421), DO 16 bit (SM 422), AI 16 kénh 16 bit (SM 431) va AO 8 kénh
13 bit (SM 432).

Modul ET 200M

ET 200M 12 mot thiét bi v’élo/ra phél} tan va dong vai tro mgf)t tram tho DP trong mang. ET
200M duoc cai dat va xdc 1ap cau hinh giong nhu mot PLC v6i cau hinh gom:

. Mot md-dun giao dién IM 153-x.

¢ Céc md-dun tin hi¢u SM: DI/DO 8 bit (SM323), AI (ADC) 2 kénh 12 bit (SM331) va
AO (DAC) 2 kénh 12 bit (SM 332).

e Céc mo-dun chirc nang FM.
3.4 Diéu khién logic mo

Phuong phép diéu khién 16gic md nhin chung bao gdm cic budc chinh sau day:

Bude 1: Xdc dinh bién trang thdi (bién vao) va bién diéu khién (bién ra) cia ddi twong didu
khién va xéc dinh tdp nén cua cic bicn.

Bude 2: Phan chia tap nén thanh cic phan twong ing véi cic nhan ngdn ngir.

Budce 3: Xay dung céc tap mo cho ciac nhan ngdn ngit, tirc 1a xac dinh dang ham thudc cho
moi tap mo.

Bude 4: Xay dung quan hé mo gilta cic tdp md dau vao, tp md trang thdi va tdp mo diéu
khién tao thanh hé luat di¢u khién.

Bude 5: Giai bai todn 13p ludn xap xi, xdc dinh tdp mo dau ra cta bién diéu khién theo timg
luat (phép hop thanh).

Bude 6: Két nhap (aggregation) cdc gid tri dau ra.

Bude 7: Giai mo, tim gid tri didu khién r3.
3.5. Téng hop bd diéu khién 1dgic mo hé théng cAp nuéc

Bién ngdn ngit dau vao cua bd diéu khién 16gic mo 12 d6 sai 1éch €
e=yd-y

trong d6: yd 1a mirc nuée dit va y 1a mirc nude do duge. O ddy € c6 mién gid tri x4c dinh vat i
trong khoang [-0,4 , + 0,4] v6i cdc gid tri ngdn ngli: n_big, n_small, zero, p_small va p_big.

Céc ham thudc va mién xdc dinh tuong Ung cua dau vao dugc chon nhu mo ta & Hinh 3.5
voi:

n_big € [-0,40 ;-0,20]; n_small € [-0,40 ; 0,00 ]; zero € [-0,20; 0,20 ]
p_small € [0,00; 0,40 ] va b_big € [0,20; 0,40 ].
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Hinh 3.5. Phan hoach cac ham thudc dau vao

Trén co s6 tri thitc chuyén gia, hé lut diéu khién cua bo diéu khién 16gic md hay con goi la
Bang FAM (bang 3.1) dugc xac dinh hgp li nhat nhu sau:
Néu €= n_big thi u = zero hodc
Néu €= n_small thi u= p_small hodc
Néu €= zero thi u = p_middle hodc
Néu €= p_small thi u=p_big hodc
Néu €= p_big  thi u=p_vbig.

Trong d6 bién dau ra u c6 céc gia tri: zero, p_small, p_middle, p_big va p_vbig , véi cic
ham thudc dugc chon c6 dang singleton va céc gia tri xdc dinh twong ung la (0, 3, 6, 9, 60) dugc

biéu dién trén hinh 3.6

Hinh 3.6. Phan hoach ham thudc dau ra diéu khién

Nhu vay bang FAM chura tri thuc chuyén gia c6 dang nhu sau:

Bdng 3.1. Hé luat diéu khién mo (bang FAM)

Pau vao n_big n_small zero p_small _big

zero p_small p_middle p_big p_vbig

Paurau
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Luét hgp thanh dugc st dung 1a luat max-MIN. Phuong phdp giai m¢ dugc dung 1a phuong

phap diém trong tam.

Phan mém diéu khién 16gic md dwoc cai va chay trén mdy tinh PLC S$7-400, thong qua

mang Profibus, diéu khién truc tuyén trong thoi gian thuc hé thong Koester. Két qua diéu khién
mo dugce quan sat va gidm sat qua mang dudi dang do hoa trén hinh 3.7.
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074158410 4:10:2I9.031 P4 4:11:1I4.03‘I Prd 4:11:5IS.031 Prd 4:12:44.031 Phd 4:13:2IEI.031 Ft
071340 41 3:2‘8.1 09 P 4:1 3:é8.359 Fra 4:1 S:éE.BDS Frd 4:1 S:éB.ESS P 4:1 3:2‘9.1 o9 Pk

Hinh 3.7. Két qua diéu khién mo v6i muc nude dit 10.0

4. PIEU KHIEN HE THONG CAP NUOC KOESTER SU DUNG CAN PAI SO GIA TU

C4c tap mo dau vao € dugc chuyén sang nhan ngdn ngir cia DSGT nhu sau:
n_big => Absolute Small (VS)

n_Small => Small (S)

zero => Middle (M)

p_Small => Large (L)

p_big => Absolute Large (AL)

Cic tap mo dau ra u dugc chuyén sang cdc nhin ngdn ngit cia DSGT nhu sau:
zero => Absolute Small (AS)

p_Small => Small (S)

p_middle => Middle (M)

p_big =>Large (L)

p_vbig => Absolute Large (AL)

Bo tham sd cua tiép can BDSGT duogc chon nhur sau:

C={0,Small, 0, Large, 1};06=0,5; ao=p=0,5. Nhu vay :

fm(Small) =0 =0,5

fm(Large) = 1-fm(Small) =1 -0,5=0,5

Céc gi4 tri ngit nghia dinh lugng cho céc bién du vao € va du ra u dugc tinh todn trén co

$6 Phén 2 & trén nhu sau:
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Tu béng ‘FAM (bang 3.1) va tir cac gia tri dinh lugong ngﬁ ng~hia tinh ducyq cho cgic bién dau
vao va bién dau ra trén day, xay dung dugc bang SAM biéu dién hé ludt diéu khién dya trén

v(Small) = 0 - afm(Small) = 0.25
v(Large) =0 + o fm(Large) = 0.75

V(Absolute Small) = 0

V(Absolute Large) = 1

DSGT c6 dang bang 3.2 nhu sau:

Bdng 3.2. Hé luat diéu khién dua trén DSGT (bang SAM)

Pau vao AS S M L AL
€= X, 0,0 0,25 0,5 0,75 1,0
Pau ra AS S M L AL

U, 0,0 0,25 0,5 0,75 1,0
LS
6 1,0
4,5 0,75
3 0,5 ®
1,5 0,25
0 » Xs
0,0 0,25 0,50 0,75 1,0
> x
-0,40 -0,02 -0,00 0,02 0,40

Hinh 3.8. Buong cong ngilt nghia dinh lugng




B6 diéu khién su dung dai sd gia tir thyc hién cac budc sau day:
Bude 1: Ngit nghia héa (Semanticization) cdc bién vao va bién ra
Xs = 1,25x + 0,5 (4.8)
u, = (1/6)u 4.9)
Budre 2: Xay dung anh xa DLNN va co ché suy ludn:

Trong d6: x va x, la gid tri dau vao va gid tri nglt nghia dau vao tuong ing u va u, la gié tri dau
ra va gid tri ngit nghia dau ra twong Ging

Buoc 3. Giai nglr nghia (Desemanticization)
u = 6u, (4.10)
Luu y réng: khi x > 0,4 van dugc mé hoan toan va khi x < - 0,4 van dugc déng hoan toan.

Két qua diéu khién dua trén DSGT dugc quan sit va gidm sit qua mang dudi dang dd hoa
trén hinh 3.9.

I
ZIEIHHUWI | L0 |@E
SetPaint
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Hinh 3.9. Két qua diéu khién dya trén DSGT véi mic nude dat 10.0

Tir nhimng két qua thu dugc qua thir nghiém diéu khién muc nudc trong thdi gian thuc trén
Hé théng Koester qua mang mdy tinh cong nghiép ciia SIEMENS, véi ciing mot didu kién ban
dau va ciing mot trang théi nhiéu, ta thiy qu4 trinh tong hop va diéu khién sir dung DSGT, don
gian hon nhung lai cho két qua chinh xédc hon (hinh 3.9) so véi tiép can diéu khién md truyén
thdng (hinh 3.7). Pay 1a két qua rat quan trong. Két qua nay cho thdy hoan toan c¢6 thé dua Ii
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thuyét DSGT di xa hon nita trén con dudng tng dung vao thyuc té cong nghiép trong tuong lai
khong xa.

6. KET LUAN

Trong bai bdo nay chiing toi chi ra rang tiép can dai sé gia tir hoan toan khéc biét so véi
tiép can mo trong linh vyc diéu khién. Qua thir nghiém diéu khién mtc nu6e, mot ddi twong gan
v6i thyc té, tai Phong thi nghiém Trong diém Qudc gia “ Cong nghé mang va Pa phuong tién”,
cho thdy b d1eu khién dya trén DSGT don gian hon nhung ciing hiu qua hon so voi bd d1eu
khién mo truyén thdng (hinh 3.7 va hinh 3. 9). bat duoc két qua trén 1a do trong tiép can DSGT,
y nghia ciia mot gid tri ngdn ngir dugc biéu dién qua ngit nghia dya trén quan hé gitta gid tri
ngon ngir dé véi nhiing gid tri ngdn nglr khac con lai cia cling bién ngoén ngit. Nhu vay cé thé
thiét 1ap duoc 4nh xa dinh lugng ngir nghia phit hop bao toan duogc nhiing rang bugc co ban gitra
cdc gid tri ngdn ngir ¢6 trong mo6 hinh mo. Con trong tlep can mo truyén thong, gié tri ngdn ngit
duoc biéu dién bang mét tdp mo doc lap, khong c6 moi quan h¢ rang budc gi gilra cic tap mo
khéc con lai cua b1en ngon ngir. Téom lai, tlep can BDSGT dam bdo cac gia tri ngdn nglt véi cic
ngir nghia duogc xap x€p c6 thi tu trong mién xdc dinh ngit nghia twong tu nhu thh ty tuong ung
trén mién xdc dinh cac gid tri thyc (tap nen) ctia bién ngdn ngir. C6 nghia 12 ching ta c6 mot tiép
can hoan toan méi dé giai cdc bai toan diéu khién trong moi truong mo.

Viéc nghién ctu thtr nghiém lan dau tién su dung tlep can DSGT diéu khién trén mot hé
thdng vat 1f - Hé thong diéu khién luu luong va mic nudc Koester ciia Phong thi nghiém Mang
cong nghlep thugc Phong thi nghiém Trong dlem Qudc gia “Cong ngh¢ Mang va Pa phuong
tién” cho thay Ii thuyet DSGT da tao ra mot tiép can mdi don gian va hiéu qua dé giai cdc bai
todn diéu khién mo. T1ep can nay hoan toan khéc tlep can dva trén tap mo. Tu day m¢ ra kha

nang dua bo didu khién dya trén DSGT vao thuc té cong nghiép trong mot twong lai gan.
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SUMMARY

THE WATER LEVEL CONTROL USING HEDGE ALGEBRAS

The paper aims to show an applicability of the algebraic to solving problems of fuzzy

system Koster control. The results of the experimentation show that the new method based on
hedge algebras is much simpler and easy to control a real process. Because in this approach,
linguistic domains of linguistic variables can be considered as hedge algebras and in the case
their elements can be ordered linearly by their own meaning, they are considered as linear
hedges algebras. So that, an algebraic approach to term-domains of linguistic variables is quite
different from the fuzzy sets one in the representation of the meaning of linguistic terms.
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In the algebraic approach, the meaning of a term is represented by the semantics based-
relationships between this term and the remaining ones, while in the fuzzy sets approach the
meaning of a term is expressed by only one fuzzy set alone, but not by relationships between
fuzzy sets. It guarantees that the semantics-based order of a terms-domain is ‘similar’ to the
order of the corresponding reference domain and, therefore, one can construct an appropriate
SQM which preserves the essential relationships between the terms occurring in a fuzzy model.
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