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TOM TAT

Phuong phdp 1ap ludn mo sir dung dai s6 gia tr theo tlep can hiéu chinh dinh lugng ngit
nghia [1] dugc xem la cong cy hitu hi¢u dé giai quyét mot sd bai toan diéu khién. Tuy nhién céc
két qua thu duoc méi ding & viéc md phong trén may tinh. Vi vdy, dé khang dinh viéc dua dai
s gia tir vao cong nghiép, bai bdo tiép tuc nghién ciru thir nghiém phuong phap 1ap luan st dung
dai sb gia tir trén hé théng vat Ii thuc.

Tir khéa: dai s6 gia tir, dinh luong ngir nghia, diéu khién.

1. MO PAU

Dai sb gia tt (BSGT), mot cu triic dai s6 dinh lugng ngit nghia ctia mién gid tri ngdn ngit clia
bién ngdn ngit, da duoc thiét 1ap, nghién ctru va phit trién tir hon hai chyc ndm nay [1, 2, 3]. Mot
tinh chat tw nhién cta ngir nghia cic gi4 tri ngdn ngir 14 ngir nghia c6 tinh so sanh duoc, nghia 12 gitra
chiing ¢6 ton tai khach quan mot quan hé thtr ti. Trong khi ngit nghia ngon ngit dua trén tap mo bd
qua quan h¢ thirc ty nay, DSGT b géng phat hién c4c tinh chét cua nglt nghia cic gia tri ngén nglt
dwa trén céc mbi quan hé thir tw d6 [4]. Nhu vay, PSGT mé hinh héa ngir nghia cdc gid tri ngdn ngfr,
né cb gang phét hién céc tinh chét ty nhién cua cic gid tri ngdn ngit von ton tai trong céu tric thir tu
do.

Phin 16n céc nghién ctru tmg dung cong nghé thong tin doi hoi viée dinh lugng héa ngit nghia
cla cac gia tri ngdn ng. CAu trdc thtr tu tu nhién coa DSGT, mét ciu tric todn hoc mé hinh héa nglr
nghia cdc gid tri ngdn ngit [2], dd cho phép phit trién phwong phap dinh lugng ngit nghia cta cic gid
tri ngdn ngit mot cach chat ché dya trén phuong phap tién dé héa. Trong truong hop DSGT tuyén
tinh [5, 6], d4nh xa dinh lugng nglt nghia bao toan thir tu ngit nghia dinh tinh, vi vay phuong phap
dinh lugng ngit nghia nay von ham chira nhimg 1oi thé trong viéc chuyén “trung thanh” cdc mé hinh
md sang mo hinh dinh lvong dé giai nhiéu bai toan tmg dung. C6 thé vi vay DSGT da chiing to budc
dau duoc nghién ctru tmng dung hiéu qua trong viéc giai mot sb bai todn trong diéu khién mo (7.8,9,
10, 11], dac biét mot s6 két qua nghién ctru Umg dung DSGT gan day vao bai todn diéu khién dao
dong ddi v6i cdc cac hé dan dung c6 chu tric chdng dong dat [12, 13, 14] dd mo ra kha ning giai
quyét hiéu dung nhiéu bai todn twong tu.
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Tuy nhién tit ca cdc nghién ctru trén déu duoc thyc hién qua mo phong trén mdy tinh. Dé c6 thé
c6 nhitng tng dung gén thyc tién hon, cin phai c6 nhitng nghién ctru trén mo hinh vat Ii cu thé va chi
¢6 nhu vay BSGT méi khé“ing dinh dugc rong hon gia tri khoa hoc va ing dung thyc tién ctia minh.
Bai bdo [15] 1a mot két qua bude dau minh chimg cho kha nang dua DSGT vao cong nghiép. Tiép
tuc ¥ twdng trén, bai bdo nay trinh bay nghién ctru thir nghiém tiép can DSGT véi tham s6 hiéu chinh
ngir nghia ciing trén hé thong vat Ii, hé théng diéu khién luu lwong va mic nude Koester ¢6 trong
Phong thi nghiém Trong diém Quéc Gia“ Cong ngh¢ Mang va Pa phuong tién” dat tai Vién
Cong ngh¢ thong tin.

2. TIEP CAN PSGT VOI THAM SO HIEU CHINH NGU NGHiA

Nhu ching ta da biét, phuong phép 1ap luan mo s dung DSGT phu thudc vao viéc chon
céc tham so6 cho cic DSGT cua bién ngdn ngit va viéc chon phép ndi suy cho phuong phép lap
lugn. Trong cdc tai liéu gan day da dua ra giai phdp: Su dung phép ket nhap c6 trong s6 va ndi
suy tuyen tinh, theo d6 céc tham 56 cua phuong phép 1ap luan bao gom cdc trong so Kkét nhap va
céc tham sb ciia DSGT. _Cac tham s6 trén dugc xdc dinh nho giai thuat di truyen va dugc goi la
phuong phap lap luan xap xi tdi wu.

Muc dich cubi cling giai phép trén van 1a xdc dinh dugc gid tri nglr nghia dinh lugng lam
cho 1ap luan x4p xi tré thanh hop 1i hodc tét hon nita 1a t01 uu. Gid tri nglr nghia dinh lugng theo
nghia nhu vay dugc goi 1a gid tri ding lugng ngl nghia t6i wu. Vi vay c6 thé c6 mot hudng khéc
don gian hon la chap nhéan viéc chon céc gid tri bién ngodn ngtr theo truc gidc trén co s¢ DSGT
ctia céc bién ngobn ngir va nhu vay tuong ung la cic gia tri ngit nghia ding lugng tuong db6i hop 1i
nhung chua t6i vu. Nhu vay chi can xdc dinh thém cic gia tri nglt nghia dinh luong c6 tinh chat
hiéu chinh sao cho cic gid tri ngit nghia dinh luong twong tmg véi cc gia tri bién ngdn ngir da
chon trude theo tryc gidc dat dén cac gid tri nglt nghia dinh lugng lam cho 1ap luédn xép X1 tré
thanh tdi wu.

Vi dy: Xét DSGT cua bién ngon ngir tbe d6 vong quay ctia mot md to v6i c— = Slow, W =
Medium va c+ = Fast; ta tha‘iy viéc chon fm(Slow) = 0,5 va fm(Fast) = 0,5 cling 1a hop Ii vi trén
thue té vai trd cua Slow va Fast 1a nhu’ nhau va kho ¢6 thé giai thich tai sao chon fm(Slow) = 0,4
va fm(Fast) = 0,6. Nhu vay ta c6 thé c6 dinh céc tham s6 cia DSGT bang truc gidc, tuy nhién dé
tao ra tinh mém déo ta co thé diéu chinh dinh luong nglr nghia cua céc gia tri ngbn ngir bing
céch dua vao cdc tham s diéu chinh, cdc tham sb nay phai nho hon gi tri ngudng diéu chinh
nao do.

2.1 Khai niém ngudng diéu chinh dinh lweng ngir nghia cia gia tri ngén ngir

Trude hét ta van gia thiét DPSGT AX* = (X*, G, H, o, ¢, <) 1a tuyén tinh va dy du trong
dé X* 1a tap co s0, G = (0, c—, W, c+, 1) la tap cac phﬁn tir sinh, H 1a tp céc gia tir am va
duong, < 12 quan hé tht ty toan phan trén X*, 6 va ¢ 12 hai phép todn md rong sao cho voi moi
x € X*, ¢x, ox tuong ung la can dudi ding va can trén ding trong X* cua tap H(x), 1a tap tit ca
céc phan tir sinh ra tir x nhd céc gia tir trong H, H = H-UH+, v gia sir rang H— = {h_,, ..., h. abs
voi h.<h,< ... <hg, va H+ = {hy,..., h,}, v6i hi< ...<h,, trong d6 ta quy uwéc hy = I, todn tr dorn vi
trén X*. Gia thiét AX* 1a BSGT tu do, tic la Vx € H(G), Vh € H, hx # X, ta c6 cic dinh 1i sau:

Pinh li 2.1. ([5]) Cho AX* = (X*, G, H, G, ¢, <) la BPSGT déy dua, tuyén tinh va tu do. Khi d6 ta
c6: Vx,ye X*, x<y = (dz e H(G) ){x <H(z)< y}, v6i H(z) thod man mot trong cic diéu
kién sau day:
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(i) Hz) "HKX) =D
(i) Hz) "H(y’ ) =@

(iii) H(z) c H(x’), (iv) H(z) c H(y’), trong d6 X’ =X, y' =y néu x, ye HG)vax=o0x,y
=0’y v6i 0,0’ € {0,0} néu x, y € Lim(X*).

Pinh nghia 2.1. V& hé khoang mo lién két voi fm ([5]): Cho AX* 1a DSGT tuyén tinh, ddy du
va tr do va fm 12 mot d6 do tinh md cia AX*. Anh xa J: X — P([0,1]) duoc goi la phép gan
khoang m& dya trén fm néu né dugc xdy dung theo quy nap theo d6 dai ctia x nhu sau: Véi | x |
= 1: ta xay dung céic khoang mo J(c—) va J(c+), voi J(x)l = fm(x), sao cho ching 1dp thanh mot
phan hoach cua doan [0,1] va tht ty gitta ching dugc cam sinh tir tht ty cla cac phﬁn tr c— va
c+, theo d6 ta c6 J(c—) £ J(c+).

Gia st khoang mo J(x) voi (x)l = fm(x) da dugc xay dung véi Vx € H(G), Ix I=n2>1ta
xdy dung cic khoang md¢ J(hix) sao cho ching tao thanh mot phan hoach cua J(x), J(hy)l =
fm(h;,) va thi tu giita ching dugc cam sinh tir thir tw gifta céc phan tir trong {hy: —q<i<p,i#
0}

Ta goi J(x) 1a khoang mo cua phé‘m tlr X, va ki hiéu S = {J(x) : x € X} 1a tdp cdc khoang mo
cia X. Vé6i k 12 mot s6 nguyén duong, ta dat Xk = {x € X: | x | =k}. Ménh dé sau day xéc dinh
phén hoach cua khodang mo :

Ménh dé 2.1. ([3]) Cho d6 do tinh m¢ fm trén DSGT AX* va 3fm 1a hé khoang mé cia AX*
lién két v6i fm. Khi d6, véi x € H(G), tap Sfm(x, k) = {J(y): y=h hey ... hjx & Vh, hey ..., hy
€ H} la phin hoach cua khoang mo J(x); Tap Sfm(k) = {J(x): x € Xk}, dugc goi la tép cac
khoang mo do sau k, 1a mot phan hoach cua tap J(c—) W J(c+). Ngoai ra, voi VX, y € XKk, ta cd x
<y kéo theo J(x) < I(y).

Trén co so dinh nghia hé khoang mo, viéc dinh lugng gi;i tri cho gia tri ngén ngir duoc tién
hanh nhu sau: Gia tri dinh Iugng cua gid tri ngdn ngir x lz‘i diém chia doan J(x) theo ty 1& o : B,
néu Sign(h,x) = +1 vatheo ty 1€ B : a, néu Sign(hyx) = -

Nhu da dé cap o trén ta s€ han ché d6 sau cua gid tri ngdn ngi, nghia 1a ta chi xét cdc gia tri
ngdn ngit ciia bién ngdn ngir trong DSGT AX* véi d6 sau k. Vi k 12 mot sb nguyén duong, ta
dat Xk = {x e X: IxISk}.Luuyranngng.

Sau day ta dinh nghia khdi niém nguong diéu chinh dinh lwong ngit nghia va goi ngin gon
1a tham so hiéu chinh ngit nghia.

Pinh nghia 2.2. S thuc €, 0<e<1 dugc goi 12 ngudng didu chinh dinh lwong ngir nghia cta cic
gid tri ngdn ngit trong Xk néu véi moi x, y € Xk thoa x <y kéo theo v(x) = 6 < v(y) = 6 véi Vo
<€

Pinh 1i 2.2. Cho AX* 1a DSGT tuyén tinh, diy dii va ty do, ngudng diéu chinh ngir nghia dinh
luong cho céc gid tri ngdén nglr trong Xk 1a g, = min {afm(x)/2, Bfm(x)/2 | x € Xk }, voi k 1a sd
nguyén duong tuy y.

Chirng minh: Ta chitng minh bang quy nap

+ V6i k = 1, khi d6 €, = min {afm(c-)/2, Bfm(c-)/2, afm(c+)/2, Bfm(c+)/2 }, ta ching
minh véimoico<g tacévic-)xo<v(W)xo<v(c+) o
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afmic) Afmic) Aimic?) afmic

Jien Jieh

Hinh 2.1. Cac khoang m¢ cua X1.

Theo ménh dé 2.1, {J(c-), J(c+)} 1a phan hoach cuta [0,1] va v(c-) la diém chia khoang J(c-
) theo ty 1€ o::f va v(c+) 1a diém chia khoang J(c+) theo ti 1€ B:a (Hinh 2.1). Tt d6 ta thay rang:
v(c-)+Bfm(c-)/2 < v(W)- Bfm(c-)/2, trong khi d6 o < €, < Bfm(c-)/2 nén v(c-)+6 < v(W)-
6,dodév(c-) o <v(W)x o veimoi G<g
v(W)+Bfm(c+)/2 < v(c+)- Bfm(c+)/2, trong khi d6 o <e1< Bfm(c+)/2 nén v(W)+ © < v(c+)-
0,dod6ov(W)xo<v(c+) o voimoi 6<¢€;
Nhu vay v(c—) £ 6 < v(W) £ 6 < v(c+) = 6 vdi moi 6 < €, dinh 1i diing véi k = 1
+ Gia sir dinh 1f ding véi k, ta c6 gia thiét quy nap sau:
€ = min {ofm(x)/2, Bfm(x)/2 | x € Xk }, v6i moi x, y € Xk thoa x <y tacé v(x) £ o <
v(y) £ 6 vdi 6 < &
+ Sau day ta ching minh dinh Ii ding voi k+1, tic 1a véi moi x, y € Xk+1 thda x <y va
voimoio< gy tacodvix)To<v(y)to
Ta ¢6 &, = min {ofm(x)/2, Bfm(x)/2 | x € Xk+1 } = min {ofm(hy)/2, Bfm(hy)/2 | ye Xk,
he H}

Theo dinh nghia 2.1, fm(hy) < fm(y) (Hinh 2.2), do d6 min {afm(hy)/2, Bfm(hy)/2 | ye XKk,
he H} < min {afm(y)/2, Bfm(y)/2 | ye Xk} nén &, < &.

¥y afmt (P
| | P
I f [P [
Frrff)
ammiy) iy

Hinh 2.2. Khoang m¢ J(y) va phan hoach cta né.

Bay gio ta xét cc truong hop sau:

Truwong hop 1: 1 x | <k valy | <k, néu x <y theo gia thiét quy nap ta cé v(x) + 6 < v(y) =
O vOi mQi 6 < € Vi €,y <€k nén v(x) £ 6 <v(y) = 6 voi moi 6 < €.

Truong hop 2: 1 x| =1y |= k+1, khi d6 J(x), J(y) thudc cuing mot phan hoach, do x <y nén
theo ménh dé 2.1 ta c6 J(x) < J(y), Vi v(x) 1a diém chia trong J(x) theo ti 1& o B (hodc B:cr) va
v(y) 1a diém chia J(y) theo ti 1& B: o (hodc oi:p). Mit khic &, = min {ofm(x)/2, Bfm(x)/2 | x €
Xk+1 }. Nén v(x) £ 6 < v(y) £ 6 véi moi G <€y;.
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Hinh 2.3. Khoang mo J(x) va J(y) — Trudng hop 2.

Trueong hop 3: 1x 1<k, ly | =k+1

Vi x <y, theo dinh 1 2.1 ton tai X’ sao cho Ix’ I=1xlva x <X’ <y.Matkhicdo x<x’
valx’ | =1x 1<k nén theo trudng hgp 1 tacéd v(x) £ 6 < v(x’) £ 6 véi mQi 6 < &,1. Do x’ <y
nén v(x’) < v(y). Tu d6 suy ra v(x) £ 6 < v(y) £ 6 véi moi G <€y;.

Truong hop 4: 1 x1=k+1,1y 1<k

Vix <y, theo dinh If 2.1 ton tai x* sao cho | x’ | =1 ylva x<Xx’<y. Médtkhic do x’ <y va
I x’ | =1y I<k nén theo truong hop 1 v(x’) £ 6 < v(y) £ 6 v6i moi ¢ < €k+1. Do x < X’ nén v(x)
<v(x’). v(x) £ 6 < v(y) £ 6 v6i mQi G < €.

Dinh Ii hoan toan dugc chiing minh.

2.2. Phwrong phap lap luin mo sir dung PSGT theo tiép cin hiéu chinh gia tri dinh lwong
ngir nghia

Phuong phép 1ap 1u$11} mo su dung DSGT s€ khic véi cac phuong phap 1ap luan trude day &
budc xédc dinh céc tham s6 dinh lugng ngir nghia cua céc gid tri ngdn ngir va thuc hién phép ni
suy. By gio, ching ta st dung lai phuong phdp nay nhung céc tham so dinh lugng nglr nghia
clia cac gia tri ngdn ngir bang cich dua céc tham sb diéu chinh, céc tham s diéu chinh nay phai
nhé hon ngudng diéu chinh ton tai nhu trong dinh If 2.2 d?. dq cap. Ciing luu ¥ rang, trong
phuong phédp ndi suy st dung mang no ron RBF, céc tham s0 di€u chinh dinh lugng ngit nghia
s& dugc chon bang giai thuét di truyén va ta goi phuong phdp nay 1a phuong phép lap luan mo
st dung DSGT theo hudng diéu chinh dinh Iugng ngir nghia. Theo d6 phuong phap gom céc
budc sau;

1) Xay dung cdc DSGT AXi cho cic bién ngdn ngit Xi, vi PSGT AY cho bién ngdn ngir
Y.

2) Sir dung céc 4nh xa dinh luong ngit nghia ¢6 tham s6 diéu chinh dinh lugng ngit nghia
(vXi + €Xi) va (vY+ €Y), chuyén d6i md hinh mo FAM vé mo hinh SAM c6 tham sb diéu
chinh dinh luong ngit nghia. Trong d6 €Xi la tham s6 diéu chinh dinh lugng nglt nghia cua Xi,
€Y 1a tham s diéu chinh dinh lugng ngit nghia cia Y.

3) X4y dung mot phép ndi suy trén co so cic mdc ndi suy 1a céc diém ciia mod hinh SAM.

4) Ung véi gid tri ddu vao thuc hodc mo xdc dinh dau ra twong tng nhd phép ndi suy duge
xay dung & budc 3.

Do phuong phép 1ap luan st dung tham s didu chinh dinh lugng ngit nghia, nén ta ky hiéu
phuong phap nay 1a OpvHAR.

Nhém xét: Phuong phép 1ap ludn mo st dung DSGT véi anh xa dinh lugng nglt nghia v (cac
tham s0 dugc chon bang tryc gidc) ky hi€u la HAR la truong hop ri€ng cua phuong phép
OpvHAR (trudng hop riéng xdy rakhi eXi=0vaeY =0,1=1,..., m+1).
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Mot van d& dat ra 1a tim cédc tham s6 hiéu chinh dinh luong ngit nghia ctia cdc gia tri ngdn
ngit nhu thé ndo, quay tré lai phuong phdp 1ap luan sir dung DSGT dé cap & muc 2.1, gia st cdc
tham s6 cta cidc DSGT tng véi cic bién ngdn ngit trong md hinh FAM da dugc chon trudc va
md hinh FAM c6 m gid tri ngdn ngit, khi d6 ta c6 m tham s6 diéu chinh, ky hiéu 1a OpvPAR va
khi d6 OpvHAR s€ phu thudc vao by tham 36 nay.

Gia st ton tai mdé hinh sai sd cua phuong phdp lap ludn cho béi ham
h(g,OpvHAR(OpvPAR)) = 0, trong d6 g 1a m6 hinh thyc mong mudn va OpvHAR(OpvPAR) la
md hinh dugc xép xi bing OpvHAR. Khi d6 bai todn xdc xéc dinh cdc tham sb diéu chinh ngi
nghia dinh lugng duoc phdt biéu nhu sau: Tim cic tham s OpvPAR sao cho h(g,
OpvHAR(OpvPAR)) — min. Va mot trong nhitng cong cu hitu hiéu dé giai quyét bai todn nay
chinh 1a giai thuat di truyén.

3. HE THONG PIEU KHIEN HAI PAU VAO - MOT PAU RA KOESTER
3.1. M6 ta h¢ thong

H¢ théng diéu khién luu luong va mire nude Koester (hé théng Koester) cua Phong thi nghiém Trong
diém Qudc gia “Cong nghé Mang va Pa phuong tién” (hinh 3.1) 1a d6i twong vat 1i duge dung dé
nghién ctru va thir nghiém céc phuong phap diéu khién voi nhitng nguyén Ii méi.

Hé thdng Koester c6 hai bé chitra. Bé phia trén chira nwéc dugc cap, bé phia dudi chira nude
dy trit. Nude duge bom tir bé dudi, qua van tiét luu 6 didu khién, 1én bé trén. Nudc tir bé trén
duoc chay ty do xudng bé dudi. Nugce tu bé dy trir dugc dwoc bom ra qua hai nhanh: nhanh tht
nhét (nhdnh chinh) qua duong 6 ong ¢6 van servo chay 1én bé trén, nhanh thir hai ddn nudc héi luu
qua duong éng vai van hoi luu tré vé bé du trit.

| | Vanxacé [°
LIS1 Pau do diéu khién [
muc nudc

Hinh 3.1. Hé théng diéu khién luvu lwong va mirc nudc Koester.
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Muc nudce & bé trén 1a dai lugng dugc diéu khién. Mtrc nudc can diéu chinh duoc do qua
dau do ap sudt/dd cao LIS1. Viéc diéu khién mirc nuéc ¢ bé trén duoc thuc hién qua diéu khién
lwu lwong vao bé, viéc nay dugc thye hién qua didu khién van servo va van xa c6 diéu khién.
Luu Iwgng nude chay vao bé nuée duoc gidm sit qua dong hé do luu lugng va vi trf cua vién bi
trong cot hién thi lwu luong. Hé thong nay cho phép thuc hién diéu khién kiéu hai dau vao-mot
dau ra.

Hé théng Koester dugc diéu khién bang mdy tinh qua mang mdy tinh cong nghiép cua
SIEMENS. Mirc nudc ctia bé phia trén 1a dai lugng dau ra y(z) can diéu chinh, van servo va van
xa ¢6 diéu khién 12 cdc bo phan chdp hanh. Nudc chay thodt ty do qua van xa cd dinh déng vai
trd nhidu tic dong 1én hé thdng. Mirc nudc hién thoi y(7) cia bé nudce duoce do bang dau do LIS1
va duge chuyén ddi tir tin hiéu tuong ty sang dang tin hiéu s6 thong qua thiét bi ADC nam trén
module ET 200M. B diéu chinh (12 chuong trinh dugc cai trén PLC S7-400) tinh toan gia tri
diéu khién theo thuat todn diéu khién xdc dinh va dua ra cdc gia tri diéu khién ul, u2. Pai luong
nay dugc chuyén tir dang s sang dang tuong ty thong qua thanh phan DAC (ndm trén ET 200
M) tao thanh tin hi¢u xac lap vi tri van servo, qua d6 diéu chinh luu Iuvgng nudc chay vao bé.
Luu lugng nay s€ tac dong dén murc nude can didu chinh cia bé. So dd khdi hé théng diéu khién
muc nude nhu sau:

nhiéu
Ul I pac Van | r
Gid tri dit yd __, Bo didu chinh servo Bé nuge miic nudc y(t)
(thuat toﬂz’m U2 (muc nug’yc >
diéu khién) Kb || Van »| trong bé)
c0 dinh

murc nudc

Hinh 3.2. H¢ théng didu khién hai ddu vao - mot dau ra.
3.2. Céu hinh h¢ thong mang may tinh giam st va diéu khién
Hé thong mang mdy tinh gidm st va diéu khién qua trinh ciia Phong thi nghiém trong diém

“ Cong nghé mang va Pa phuong tién” duoc xdy dung trén co sé tich hop cic thiét bi ciia hing
SIEMENS (hinh 3.3).

S7-400
=y
| |
] il Tk
PG oo
PROFIBUS DP |
el
ET-200mM %
[ A
E— |
Bai bwigng digu SIMEAS P
khi&n qua trinh _Bbo céc
KOSTER 1hong s0 den

Hinh 3.3. Hé thong mang mdy tinh gidm sat va diéu khién.
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B¢ diéu khién trung tam PLC S7-400 véi CPU 414-3:

Trén phuong dién diéu khién thi PLC S7-400 d6ng vai trd 1a mot bo diéu khién trung tam .
BQ diéu khién trung tﬁm PLC S7-400 duoc lép, trinh dé thuc hién viéc thu thél,p dir liéu qpé trinh,
diéu khién va di€u phoi hoat dong cia céc thiét bi vao/ra phén tan va cdc doi tuong dicu khién
nam phén tan trén mang. Tram PLC S7-400 bao gom mot CPU 414-3DP véi 4 mo-dun mé rong
: CP 443-1, DI 16 bit (SM 421), DO 16 bit (SM 422), Al 16 kénh 16 bit (SM 431) va AO 8
kénh 13 bit (SM 432).
Modul ET 200M:

ET 200M 1a mot thiét bi vao/ra phan tdn va dong vai trd mgt tram thg DP trong mang . ET
200M duogc cai dat va xac 1ap cau hinh giong nhu mét PLC véi cau hinh gom:

- Mot mo-dun giao dién IM 153-X.

- Cac mo-dun tin hiéu SM : DI/DO 8 bit (SM323), AI (ADC) 2 kénh 12 bit (SM331), AO

(DAC) 2 kénh 12 bit (SM 332).

- Cac m6-dun chic nang FM.
3.3. Téng hop bd diéu khién 16gic md cho hé théng Koester

Bién ngdn ngit dau vao cta b didu khién 16gic mo 12 d6 sai léch e=yd -y

Trong d6 yd 12 mic nude dit va y 1a mirc nude do duoc. O ddy e c6 mién gid tri xdc dinh
vat i trong khoang [-0.4 , +0.4] v&i cac gia tri ngdén ngit: n_big, n_small, zero, p_small va p_big.
Céc ham thudce va mién xdc dinh twong tng cua dau vao duoc chon nhu md ta & Hinh 3.4 véi
cac khoang xac dinh: n_big € [-0.40 ; -0.20]; n_small € [-0.40 ; 0.00 ]; zero € [-0.20 ; 0.20 ];
p_small € [0.00 ; 0.40 ] va p_big € [0.20; 0.40].

Edit Input

Mame of [nput: IInputU1
____________________________________ Inzert | Delete |
embership Function
[n_bid -
n_small
EC)
p_zmall
p_hig
L LS LI
-0.40 -0.20 0.00 0.20 0.40
3c I-D.4DDD
binimum:[-0.4000 Zoomm
11 - I
LEI ID.4DDD lrj J J R 200
ot ||

Hinh 3.4. Phan hoach céc ham thudc dau vao e.

Bang FAM (bang 3.1 ) mé ta hé lut didu khién dugc xay dung nhu sau:
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Bdng 3.1. Hé luat diéu khién (bang FAM).

Pau vao n_big n_small ZEro p_small p_big
InputO1 (e)

Plural n_big n_small ZEro p_small p_big
OutputO1 (ul)

Piura 2 Zero Zero Zero big big
Output02 (u2)

Trong d6: Bién du ra OutputOl = ul c6 cdc gid tri : n_big, n_small, zero, p_small, p_big
vl cac pém thudc dang singleton va céc gia tri xac dinh tuong tng la (0,0; 2,0; 4,0; 6,0; 100)
dugc biéu dién trén hinh 3.5a.

Edit Dutput x|

Hame af Dutput; IDutputm
______________________________________ Inzedt | Delete |

Membership Function

B
0 20 40 60

Minimunm: 0.0000
[GERTT T 100.00

Cancel | Help

Hinh 3.5a. Phan hoach ham thudc dau ra ul diéu khién.

Bién dau ra Output02 = u2 c6 céc gié tri: zero- dong hoan toan; big- mé hoan toan voi céc
ham thudc dang singleton va cac gia tri xdc dinh tuong tng 1a (0,0 ; 1,0) dugc bicu dién trén
hinh 3.5b

E dit Dutput x|

Name of Output: [Outputz
""""""""""""""""""" Insert | Delete

Membership Function

I e e e e e e e e e A
0.00 0.20 0.40 0.60 0.80 1.00

Minimum; 0.0000 Zoom
b aimum: 1.0000 LI HI _I
Cancel I Help I

Hinh 3.5b. Phan hoach ham thudc diu ra u2 diéu khién.
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Luét hgp thanh duoc sir dung 1a luat MAX-MIN.
Phuong phdp gidi mo dugc dung 1a phuong phap diém trong tam. Phan mém diéu khién

16gic mo dugc cai va chay trén mdy tinh PLC S7-400, thong qua mang Profibus, diéu khién truc
tuyen trong thoi gian thuc hé thong Koester. Két qua didu khién mo dugc quan sit va gidm sat
qua mang dudi dang dd hoa trén h1nh 3.6.

4. PIEU KHIEN HE THONG HAI PAU VAO -

SetPoint
200 200

1804 180

16.0 160
1404 140 WWMM
1201 120

1004 100

a0 an

ED 6.0

404 40

20 20

00 00
101411 1:39:29.265 FM 1:40:19.265 P 1:41:09.265 PM 1:41:59.265 P 1:42:49.265 PM 1:43:33.265 P 1:44:29.265 Pt

10714411 1:33:29.265 PM 1:40:19.265 PM 1:41:03.265 P 1:41:53 265 PM 1:42:43 265 PM 1:43:33 265 PM 1:44:29 265 Pk

Hinh 3.6. Két qua diéu khién m¢& voi cdc mire nuée dit khdc nhau.

PAI SO GIA TU VOI THAM SO HIEU CHINH NGU NGHIA

4.1. Pinh lwgng hoéa ngir ngir nghia cho cac gia tri ngoén ngir

Cic tap md duoc chuyén sang nhin ngdn ngit cia DSGT nhu sau:

Déi v6i Pau vao (input 01) va Paura 1 (output01)
n_big => Absolute Small ( VS );

n_Small => Small ( S );

zero => Middle (M)

p_Small =>Large (L);

p_big => Absolute Large (AL )

Céc tap mo cua dau ra u2 duoc chuyén sang cdc nhdn ngdn nglt cia DSGT nhu sau:

zero => Absolute Small ( AS );
big => Absolute Large ( AL )

B6 tham sb ciia tiép can BSGT duoc chon nhu sau:

C={0,Small, 6, Large, 1};6=0,5; aa=0=0,5.

Nhu vay: fm(Small) =6 = 0,5 va fm(Large) = 1-fm(Small) =1-0,5=0,5

Céc gia tri dinh lugng ngit nghia cho céc bién dau vao e va dau ra ul, u2 dugc tinh todn nhu sau:
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v(Small) =0 - ofm(Small) = 0,25
v(Large) =0 + o fm(Large) = 0,75
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v(Absolute Small) =0
v(Absolute Large) = 1

Tu bang FAM (bang 3.1) va tir cdc gid tri dinh lugng ngir nghia tinh duoc cho cdc bién déu
vao va bién dau ra trén day, xay dung bang SAM biéu dién h¢ ludt dicu khién dya trén DSGT

v6i tham s6 hiéu chinh ngtt nghia c6 dang bang 3.2 nhu sau:

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

Pau vao AS S M L AL
e 0.0 0.25 0.5 0.75 1.0
Paura | AS S M L AL
ug 0.0 0.25 0.5 0.75 1.0
Pau ra 2 AS AS AS AL AL
Uy 0.0 0.0 0.0 1.0 1.0

B6 diéu khién su dung dai sd gia tur thyc hién cac budc sau day:
Burée 1: Ngit nghia héa bién dau vao e va bién dau ra ul, u2
e, = 1.25¢e + 0.5
ul,=(1/6)ul
u2,= u2
Bugc 2 : Xay dung dnh xa DPLNN va co ché suy luan:

Hinh 3.7 md ta dudng cong dinh lwong ngit nghia, trong d6 dai luong e 1a gié tri thuc dau
vao, e, 1a gia tri nglt nghia dau vao; ul va u2 la cac gia tri thyc dau ra 1va daura 2 ,ul, vau2la

céc gi4 tri ngit nghia dau ra 1 va 2 tuong tng

L U=
> -~
T 10 ro1.0
+ B + 075
4 F 05
T+ 2 + 02
0 \ : ;
0o 025 045 075 1.0
-04 -0z 0.0 0.0z 04

Hinh 3.7a. Puong cong dinh luong ngit nghia.

=53
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Uz Uon
. £
T 10 T 1.0
+ 075 + 075
+ 05 + 05
T 025 T 02
0.0 . . .
[la] 025 0.5 075 1.0
t + + + &
04 0z 0.0 0.02 04

Hinh 3.7b. Buong cong dinh luong ngit nghia.
Buée 3: Giai ngir nghia (Desemanticization)

ul = 6ul,
u2 = u2;
Luu ¥ rang: khi e > 0.4 van duwoc mé hoan toan va khi e < - 0.4 van dwoc déng hoan toan.
Do dau ra u2 chi ¢6 kha ning déng hoic mé hoan toan, vi vdy céc gid tri tham sé hiéu
chinh nglr nghla chi can chon cho tung gid tri ngdn ngit ciia dau ra ul twong ng nhu’ sau: € la
gid tri tham sO hiéu chinh ngit nghia dbi voi gid tri ngdn ngu S; em la gid tri tham s6 hiéu chinh
ngit nghia dbi voi gid tri ngdn nglt M; € 1a gid tri tham so hiéu chinh ngr nghia dbi voi gid tri
ngdn ngit L. Luu ¥ rang cdc gid tri ngdn ngit AS va AL 1a ¢6 dinh, vi vay khong ¢6 tham sb hiéu
chinh ngir nghia tai cc gid tri nay.
St dung tiép can DSGT Vﬂ(’)’i tham sd hiéu chinh da trinh bay tai myc 2 va myc 4 ¢ trén, ta
xay dung dugc hé luat dicu khién c6 dang nhu trong Bang 3.3 sau day:

Bdng 3.3. Hé luat diéu khién dya trén DSGT v6i tham sb hiéu chinh.

Dau vao AS S M L AL
e 0.0 0.25 0.5 0.75 1.0
Diaura 1 AS S M L AL
Ug; 0.0 0.25+€g 0.5+ey | 0.75+g. 1.0
Diura 2 AS AS AS AS AL
ug 0.0 0.0 0.0 0.0 1.0

Vi d6 xau gia tir k = 1, ngudng diéu chinh dinh lwong ngit nghia duoc xdc dinh theo Pinh
1§12.2120.125
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Dé thir nghiém, c6 thé chon céc gid tri tham sb hiéu chinh ngit nghia nhu sau:
g =€y =¢, =-0.1
) Véi nhitng gid tri tham s6 hiéu chinh duoc chon nhu trén, chuong trinh diéu khién the‘:o
tiép cdn DSGT dugc cai va chay trén mdy tinh PLC S7-400, thong qua mang Profibus, dicu

khién truc tuyén trong thoi gian thuc hé théng Koester. Két qua diéu khién duoc quan sit va
gidm sdt dudi dang do hoa trén hinh 3.8a va hinh 3.8b.

SetPoint
2009 200
1801 180
1604 160
1404 140 |74—\—-*—"—‘—~'—‘-= S I
1201 120 s \‘\M HHHH
1004 100
801 B0
B0 60
401 40
201 20
00! 0o :
10110/11 25321.519 P 3I5411.519PM 25501.519 PM 35551.519PM 35641519 25731519 P 3581 59P
1010411 35321513PM  35411519PM  35501519PM  3S551519PM  35641519PM  357.31519PM  35821.519P

Hinh 3.8a. Két qua diéu khién dwa trén DSGT khong c6 tham s hiéu chinh ngit nghia.

SetPont
07 200
1804 180
160 160
14.0 14.0 ‘V—‘-—‘-—
120 120 : \
0.0 10.0
&80 a0
B0 60
40 40 /
20 20 /
00 00t
10410411 40813519PM 40903519 PM 40353519 PM 41043519 PM 411:33519PM £1223519PM 4131351
10710417 4013519PM 40303519 PM 40953519 PM 41043513 PM 411:33519PM $1223519PH 4131351

Hinh 3.8b. Két qua diéu khién dua trén DSGT c6 tham sé hiéu chinh ngit nghia.

So sanh céc két qua thir nghiém diéu khién tryc tuyén trong thoi gian thuc hé thong Koester
theo tiép can diéu khién mo truyén thong (hinh 3.6), tiép can DSGT chua sur dyng tham s6 hiéu
chinh ngir nghia (hinh 3.8a) va tiép can DSGT véi tham s6 hiéu chinh ngir nghia (hinh 3.8b), c6
thé nhan thay rang diéu khién sir dung tlep can DSGT véi tham sb hiéu chinh nglt nghia 1a hop 1i
va tbt hon tiép can didu khién md dang phd bién hién nay. Tiép can nay 12 mot cai bién khé hitu
hiéu cho bai todn diéu khién mé hinh vat If thuc va tir ddy c6 thé khang dinh tinh kha thi cao cta
tiép can DSGT ddi véi bai todn diéu khién trén thyc tién.
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5. KET LUAN

bSGT van con 1a mot If thuyét méi, c6 tiém nang phat trién va ung dung. Bén canh nhitng

van dé can nghién ctru phat trién céc phuong phép ludn ng dung vao cdc bai todn dugc cong
dong quoc té quan tam, can cé nhiing nghién ctru thtr nghiém trén cdc md hinh vat Ii thuc de
chung to vai tro cua DSGT trong tmg dung thuc tién. Vi vay, két qua thtr nghiém diéu khién hé
thong vat Ii hai dau vao-mot dau ra Koester mot 1an nira 12 mot minh chiing quan trong cho tinh
ding dan trong muc tiéu nghién ctu Gng dung DSGT mot cach hi¢u qua vao giai quyet mot s6
bai toan cé gid tri khoa hoc va tmg dung thuc tién trong linh vuc diéu khién hién nay ¢ Viét Nam
ciing nhu trén thé giGi.

10.
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ABSTRACT

THE KOESTER TWO INPUT- ONE OUTPUT SYSTEM CONTROL USING HA WITH

SEMANTIC ADJUST PARAMETER

Vu Chan Hung', Vu Nhu Lan', Nguyen Duy Minh*", Hoang Van Tuan'

!Institute of Information Technology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam

2University of Information and Communication Technology — Thai Nguyen University

“Email: nduyminhictu@ gmail.com

Reasoning fuzzy method using hedge algebras (HAR) for the adjustment of quantitative

semantic values [15], HAR is an effective tool to solve the control problems. However, the
results are just in the computer simulation. Thus, to confirm that using HAR in industry, the
paper continues to experimentally research on reasoning method using HAR in the real physic
systems.

Keywords : hedge algebras, control problems, quantiting semantic
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PHU LUC

CHUONG TRINH PIEU KHIEN MO & PIEU KHIEN SU DUNG BSGT

CALL "SCALE"

562

INO
IN1
IN2
IN3

RET_VAL:=#Temp

:=PIW580

:=1.000000e+002
:=0.000000e+000

:=FALSE

OouT4 :=MDO0

L

L 2.600000e+000

-R
T

A

JCN

>R
IC

MD 0

MD O

Q 4.1
Q 40
ENDP

MD 8
MD O

MD 12

M 20.0
FU

MD 12
4.000000e-001

END1

MD 12

VOI THAM SO HIEU CHINH NGU NGHIA
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L -4.000000e-001
<R
JC END2

L MD 12

L 1.250000e+000
*R

T MD 16

T MD 16

L 5.000000e-001
+R

T MD 16

L MD 16

L 6.000000e+000
*R

T MD 4

L MD 4

L 0.600000e+000 % u, = (1/6)u; u, giam 0.1 thi u giam 0.6
-R

T MD 4

SET
R Q 42
JP END

ENDI: L  1.000000e+002

T MD 4
SET

R Q 42
JP END

END2: L  0.000000e+000
T MD 4
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SET
S Q 42
JP END

FU: CALL "FUZZY CONTROL" , DB30
INO :=MD12
IN1 :=
IN2 :=
IN3 =
IN4 =
INS =
IN6 =
IN7 :=
OUT8 :=MD4
OouT9 :=MD24
OUT10:=
OUTI11:=
OUT12:=

L 1.000000e+000
L MD 24

==R

= Q 42

END: CALL "UNSCALE"
INO :=MD4
IN1 :=1.000000e+002
IN2  :=0.000000e+000
IN3 :=FALSE
RET_VAL:=#Temp
OUT4 :=PQWS5

ENDP: NOP 0
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