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ANH HUONG CAC THAM SO TRONG BANG SAM PIEU KIEN
POl V&I PHUONG PHAP PIEU KHIEN SU’ DUNG DAI SO GIA TU

NGUYEN DUY MINH

1. PAT VAN PE

biédu kh@é‘n logic m¢ (Fuzzy Logic Control) 1a mot trong nhiing tng dung cua Ii thuyét tap
mo duoc nhicu tic gia quan tdm va nghién ciru. Qua trinh diéu khién duoc mod ta béi mot mo
hinh mo c6 dang sau;
if X=A;;and....and X=A,,, thenY = B;
if X=Aj and....and X=A,, thenY =B, (1.1)

if X=A, and....and X=A,,thenY =8B,
trong d6 Aij va Bij, i = I..n, j = I..m 12 nhitng tir ngdn ngit mo ta cdc dai lwong ctia bién ngdn
ngir X, Y, m6 hinh nay goi 1a bd nh¢ mo lién hop (Fuzzy Associate Memory — FAM). Hi¢u qua
cua cach t1ep can nay néi chung phu thude nhiéu yéu t6 rét can ban nhu lya chon tap mo (bai
todn xdy dung cdc ham thuoc)
Vo6i muc tiéu phat trién cac phuong phdp lap luan xap xi don gian hon N. C. Ho va
W. Wechler da dua ra cach tlep can dai s6 dén ciu trdc cta bién ngdn ngit va logic mo theo
nghia cua Zadeh goi la dai so gia tir. T d6 xay dung co so todn hoc cho viéc biéu dién ngtt
nghia céc tir ciia bién ngdn ngir, hinh thirc hod tinh mo ngdn ngilt va xay dyng do do tinh mo mot
cach hop i [1, 2]. Trén co s¢ d6 cho phép nguoi ta phat trién cdc phuong phap 13p luan noi suy
don gian hon va dya vao do6 cic phuong phdp diéu khién mo (duoc phat trién. Gan ddy mot so tac
gia da phat trién céc _phuong phap diéu khién st dung dai sé gia tir va ung dung gidi quyét mot
s6 bai toan diéu khién mo, cic két qua nay da dugc cong bd cho thay tinh kha thi cua phwong
phdp nay [3, 4, 5, 6, 8, 9, 10]. Viéc ddnh gid anh hudng cia cdc tham sb tir bang FAM dén bang
SAM dbi véi phuwong phéap diéu khién sir dung dai s6 gia tir trong bai toan diéu khién md hau
nhu chua c6 nghién ctru nao. Chinh vi v@y ndi dung bai bdo nay nghién ciru sy anh hudng cua
cic tham so dén gid tri sai s6 diéu khién, tir bai todn didu khién mo dén bai todn diéu khién sir
dung dai sb gia tir. Diéu nay dugc minh ching qua viéc ng dung phuong phédp diéu khién cho
bai todn c¢6 phuong trinh dong hoc [7] nhu sau:
h(i+1) = h(i) + v(i) 1.2)
v(i+1) = v(i) + f{i) (1.3)
trong d6 v(i), h(i), f{i) 1a cac dai lugng tai thoi diém .
Quan h¢ gitta dai lugng v(i) va h(i) dugc dam bao boi parabol [7] nhu hinh 1.
- Dai luong tdi vu vopy: Vo = - (20/1000° /i’ (1.4)
- Sai s6 binh phuong tai chu ki i:
si= (vio—v; )’ (1.5)
- Sai s6 qua n chu ki diéu khién:
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e =(E=1"(Vio - Vi )2)M (1.6)
e 12 téng sai s6 diéu khién, vy 1a dai lugng tdi wu tai chu ki th i, v; 12 dai lwong tai chu ki diéu
khién i.

vV A

=V

Hinh 1. Quan hé parabol giira v va h

2. PHUONG PHAP PIEU KHIEN SU DUNG LI THUYET MO

Bdang 1. Mién gia tri cua cic bién ngdn ngir

h v f
NZ - NearZero DL - DownLarge DL - DownLarge
S - Small DS - DownSmall DS — DownSmall
M - Medium Z - Zero Z —Zero
L - Large US - UpSmall US — UpSmall
UL - UpLarge UL - UpLarge

Ciéc két qua phuong phdp didu khién sir dung 1i thuyét mo [7] trén MATLAB va duoc tong
hop trong bang 2 sau day:

Bdng 2. Két qua sir dung 1i thuyét mo

Chu ki h v Vo f S
1 1000 -20 20 58 0
2 980,0 -14,2 -19,2 0,5 25
3 965,8 -14,7 -18,6 0.4 15,21
4 951,1 -15,1 -18,1 0,3 9

Sai s6 vé tdc d6 ha canh qua 4 chu ki diéu khién ctia phuong phép diéu khién mo nhu sau:
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er = (2o (ol F)-v(F)P)"? =715 2.1)

trong do, erla tf)ng sai s6 diéu khién ctia phuong phdp diéu khién mo [7]; vio(F) 1a dai lugng t6i
uu tai chu ki diéu khién mo thir i; vi(F) 1a dai lugng tai chu ki diéu khién mo thu i.

3. PHUONG PHAP PIEU KHIEN MO SU DUNG PAI SO GIA TU

M6 hinh m& ¢6 thé dugce biéu dién thong qua mot bang (ma tran) nhiéu chiéu ung voi cic
bién ngdn ngit, goi 1a bang FAM (Fuzzy Associate Memory). Viéc st dung dai s6 gia tir va dnh
xa ngit nghia dinh luong céc tir ctia bién ngdn ngit duge dinh lugng trong khoang [0,1] va md
hinh m& trén ¢ thé duoc biéu didn qua mot bang thyc goi 1a bang ngit nghia dinh luong SAM
(Simanticization Associate Memory). Cic budc clia phuong phap diéu khién sir dung dai s6 gia
t nhu sau:

Buorc 1: Xay dung céc dai so gia tir cho céc bién ngdn nglt X;, Y; voii=1..m.

Buée 2: Xéc dinh cdc tham sb (o, B, 8) cua anh xa ngit nghia dinh lugng cho cac gia tri
ngdn ngit cua cic bién ngdn ngi.

_ Budc 3: Xdc dinh céc gid tri ngdn nglt Gng vdi cdc tdp mo cua timg bién ngdn ngit, chuyén
doi bang FAM sang bang SAM.

Bude 4: Xay dung khoang xéc dinh céc gia tir ctia timg bién ngdn ngi
Buorc 5: Xay dung duong cong ngit nghia dinh lugng trén co s¢ bang SAM
Bude 6: Xac dinh két qua diéu khién dua trén dudng cong ngit nghia dinh luong
(Swr dung phép noi suy tuyén tinh).
B6 tham sb duoc chon chung cho 3 bién h,v va f nhu sau:
C={0, Small, 6 Large, 1}; H = { Little} = {h.1} ;q=1
H'={Very}={hl};p=1,06=05; a=p =05
W Very) = 0.5 = wh;) ; p(Little) = 0.5 = w(h,y) ; Nhu vay :
fm(Small) = 8 = 0.5
fm(Large) = 1-fm(Small) = 1-0.5 = 0.5
Céc gi4 tri ngit nghia dinh luong chung cho 3 bién 4, v va f
1/ (Small) = @ - ofm(Small) = 0.25
2/ VLarge) = 8 + afm(Large) = 0.75
Xay dung cac nhan nglr nghia twong tng vdi cac tap mo
- Dbivéih (0,1000): NZ -Absolute Small, S - Small, M - Medium,
L - Absolute Large
- Dbi voi v (-20,20): DL- Absolute Small, DS — Small, Z- Medium, US- Large, UL -
Absolute Large
- Dbi voi f(-20,20): DL- Absolute Small, DS — Small, Z- Medium, US- Large, UL -
Absolute Large

Bang SAM gbc duge xdy dung tir Bang FAM. Két qua chuyén doi ngit nghia dinh luong
cua céc bién vao/ra nhu sau:
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Bang 3. Bang SAM gbc

Vs

P ‘ 0,00 0,25 0,50 0,75 1,00

1,00 0,50 0,25 0,00 0,00 0,00

0,5 0,75 0,50 0,25 0,00 0,00

0,25 1,00 0,75 0,50 0,25 0,00

0,00 1,00 1,00 0,50 0,25 0,25

Phan hoach ngit nghia dinh Iugng duoc thé hién nhu hinh 2:
-20 -10 0 10 20
V! I t } t i
Vs ° ° o o °
0,0 0,25 0,5 0,75 1,0
0 250 500 750 1000

h: I } t t |
0,0 025 0.5 0,75 1,0
-20 -10 0 10 20
f- [ : : : :
fi: ° ° ° ° °
0,0 0,25 0,5 0,75 1,0

Hinh 2. Phan hoach ngit nghia dinh Iuong

Trén co s¢ phéan hoach ngir nghia dinh lugng, bd diéu khién su dung dai ) gia tir thyc hién
cac phép bién doi sau day:

- Ngit nghia héa dinh lugng (Semanticization) cic bién vao va bién ra;

hs = h/1000 (3.1)
vs = (v +20)/40 (3.2)
f5 = (f +20)/40 (3.3)

- Anh xa ngir nghia dinh luong: Buong cong ngir nghia dinh lugng la duong cong suy ludn
theo bang SAM goc véi phép AND = MIN va phép AND=PRODUCT.

- Giai ngir nghia héa dinh lugng (Desemanticization);
f=40fs-20 (34)
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4. ANH HUONG CUA THAM SO AF1 VA AF2 TRONG BANG SAM CO DIEU KIEN
POI VOI PHUONG PHAP PIEU KHIEN SU DUNG PAI SO GIA TU

Céc dai lugng AfI va Af2 duge dua vao bang SAM c6 diéu kién nhdm dam béo tinh chat
dinh tinh cua dong hoc hé thong [11]. Trong bang SAM c6 di€u kién chira cdc gid tri AfI va Af2,
trong d6 cdc tham s6 AfI va Af2 1a @G nhé va can thoa man di€u kién (3.5) dudi day dé dam bao
quan hé parabol gitra v va h:

Afsl > Afs2 > 0. (3.5)

Nhu vay viéc chon gid tri cho Af7 va Af2 s€ anh huong céc gid tri nglr nghia dinh lugng cua
cdc bién ngoén ngtr, tir d6 anh hudng dén ket qua dieu khién.

Bdng 4. Bang SAM c6 diéu kién

b 0,00 0,25 0,50 0,75 1,00

1,00 0,50 + Afsl

0,50 0,50 + Afs2
0,25
0,00 0,50

Dai luong Afsl, Afs2 nay goi la cdc tham sé chinh ngit nghia dinh lrong

f;'A

0,5 + Afsl

0,5+ Afs2 ~f----=--=---------=

0,5

»
>

T Y A

N
G

min(hs,vs)
Hinh 3. BPuong cong ngit nghia dinh lvgng AND=MIN

_ Trén co s¢ lua chon_cac dai lugng Afslva Afs2, bang S trinh bay két qua sau 10 chu ki diéu
khién trong 2 truong hop:
Afs1=0,04, Afs2= 0,01 va
Afs1=0,03, Afs2=0,02
véi phép tinh AND=MIN.
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0,5+ AfsI

0,5 + Afs2 -

0,5

»

TS

L

25

»

(hy,*

Hinh 4. Duong cong ngit nghia dinh lugng AND=PRODUCT

\B)

Bang 5. Két qua diéu khién véi AND = MIN
Chu Truong hop: Afsl = 0,04, Afs2 = 0,01 Truong hop: Afsl= 0,03, Afs2 = 0,02
K h VHA VoHA f Si h VHA VoHA f N
1 | 1.000.0 | -20,00 | -20,00 | 1,60 | 0,00 | 1.000.0 |-20,00 | -20,00 | 1,20 | 0,00
2 | 9800 | -18,40 | -19.21 | 1,41 | 0,65 | 980.0 |-18,80 |-19.21 | 1,15 | 0,17
3 | 961,6 | -16,99 | -18,49 | 124 | 225 | 9612 |-17,65|-18,48 | 1,10 | 0,69
4 | 944,6 | -15775 | -17.85 | 1,09 | 4,38 | 9436 |-16,54 |-17,81| 1,06 | 1,60
5 | 9289 | -14,66 | -17,26 | 096 | 6,72 | 927,0 |-1548 |-17,19 | 1,01 | 2,91
6 | 9142 | -13,70 | -16,72 | 0,84 | 9,07 | 911,5 |-14,46|-16,62 | 0,97 | 4,65
7 | 900,5 | -12,86 | -16,22 | 0,74 | 11,28 | 897,1 |-13,48|-16,10 | 0,93 | 6,82
8 | 887,6 | -12,12 | -15,76 | 0,65 | 13,27 | 883,6 |-12,54 |-15,61 | 0,90 | 943
9 | 8755 | -11,46 | -1533 | 0,58 | 14,97 | 871,0 |-11,64 |-15,17 | 0,86 | 12,48
10 | 864,1 | -10,89 | -14,93 | 0,51 | 16,37 | 859.4 |-10,78 |-14,77 | 0,83 | 15,96
Sai s6 diéu khién (ena): 8,886 |Sai sé diéu khién ( ey); 7,396

Qua so sanh két qua cua bang 5 10 rang rang viéc lya chon céc gid tri Afslva Afs2 khéc
nhau anh huéng dén sai s6 diéu khién (ey, ). Nhu vay co thé khang dinh rang cdc tham so chinh
ngit nghia dinh lwong la mot trong nhiing yéu t6 anh huong dén két qua phuong phdp diéu khién
sir dung dai s gia tir.

5. GIAI PHAP XA C PINH THAM SO CHINH NGU NGHIA PINH LUQNG (AFS1, AFS2)

Mbi phuong phap diéu khién déu c6 nhing yéu tb tc dong dén sai sb cua diéu khién.
Trong phuwong phdp diéu khién st dung dai s6 gia ti, 2 tham s6 chinh ngir nghia dinh lugng
trong bang SAM c6 diéu kién 1a mot trong cic yeéu t6 anh hudng dén sai s6 ciia diéu khién. Nhur
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vdy sai s6 cua diéu khién sir dung phuong phdp diéu khién st dung dai sd gia tir 12 mot ham
g(Afs1, Afs2) v6i 2 bién Afsl, Afs2 voi rang budc Afsl > Afs2 > 0, cac gia tri Afsl, Afs2 1a rat
nho.

Giai phdp dat ra la xdc dinh hai tham sb Afsl, Afs2 voi rang budc (3.5) sao cho ham muc
tiéu g(A4fs1,Afs2) dat cuc tiéu.

Bai toan xac dinh tham sb Afsl, Afs2 téi wu gém 2 giai doan co ban sau;
- Xay dung ham muc tiéu g(Afs1, Afs2).

- Xay dung thuit todn t0i wu (xéc dinh 2 bién Afs], 4fs2 d& ham muc tiéu g(Afs1,4fs2)
dat cuc ti€u va thoa man céc rang budc (3.5)).

Nhu viy, thuat toan xac dinh tham ) Afsl, Afs2 tbi uu c6 dang sau:

Input:
- Bang FAM c6 diéu kién, dudng cong ngit nghia dinh lugng.
- Diéu kién ban dau: k(0) = 1000 ft; v(0) = -20 fi/s.
- Ham noi suy tuyén tinh dya trén duong cong ngit nghia dinh luong.
- Rang budc Afsl>Afs2 > 0.
- Ham muc ti€u can cur vao duong cong ngit nghia dinh luong (hinh 4, hinh 5).
8(Afs1.Afs2) = X" (vo(HA)-vi(HA))")"
Output:
Gid tri Afs,Afs2 (bang SAM t6i wu)
Algorithm
OptimalSam_HA(Afs1,4fs2)
n=1000;
fMin=inf;

Forij=1:ndo
If and(condition, fmin>FunQOpt(Afs1(i),Afs2(j))
fMin = FunOpt(Afs1(i),Afs2(j));
Afs1Min = Afs1(i);
Afs2Min = Afs2(j);
Endlf;
EndFor;
Afs1Min;
Afs2Min;

Str dung giai thuat trén, thu duoc gid tri tham s6 chinh ngit nghia dinh luong t5i wu: Afs/ op
= 0,0195 va, Afs2,, = 0,0095. Bang SAM chira tham s6 t&i uu duoc goi 1a Bang SAM t6i wu.
Két qua diéu khién sir dung dai s gia tr voi bang SAM t6i uu sir dung phép AND = MIN va
AND=PRODUCT cai dit trén MATLAB dugc thé hién trong bang 6:
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Bdng 6. Két qua diéu khién véi AND = MIN va AND=PRODUCT

Chu AND=MIN AND=PRODUCT
ki h VHA VoHA f S; h VHA VoHA f S;
1 1000 | -20 20 0,78 | 0,00 | 1000 | -20 | -20,00 | 0,78 | 0,00
2 980 | -1922| -19,20 | 0,75 | 0,00 | 980 | -19,22| -19,21 | 0,72 | 0,00
3 | 960,8 | -1847 | -18,46 | 0,72 | 0,00 | 960,8 | -18,47 | -18,46 | 0,66 | 0,00
4 | 9423 | -17,75| -17,75 | 0,69 | 0,00 | 9423 | -17,74 | -17,76 | 0,62 | 0,00
5 | 9246 | -17,06| -17,09 | 0,66 | 0,00 | 924,6 | -17,05| -17,10 | 0,57 | 0,00
6 | 9075 | -1639| -1647 | 0,64 | 001 | 907,5 | -16,38 | -1647 | 0,54 | 0,01
7 | 891,1 |-1576| -15,88 | 0,61 | 0,01 | 891,1 | -15,73 | -15,88 | 0,50 | 0,02
8 | 8753 | -1515| -1532 | 0,59 | 0,03 | 8754 | -15,11| -15,33 | 0,47 | 0,05
9 | 8602 |-1456| -14,79 | 0,56 | 0,05 | 860,3 | -14,49 | -14,80 | 0,45 | 0,09
10 | 845,6 | -14,00 | -14,30 | 0,54 | 0,09 | 8458 | -1391 | -1431 | 0,42 | 0,16
Sai s6 diéu khién (eyaop): 0,43 Sai 56 diéu khién ( egaop ); 0,58

So sanh bang 5 véi bang 6 suy ra réng voi AND = MIN, sau 10 chu ki diéu khién, sai s6
diéu khién st dung tham s chinh ngir nghia dinh luong trong bang SAM t01 uu (bang 6, enaop =
043) vcn Afsl,, = 0,0195 va Afs2,, = 0,0095 nho hon rat nhiéu so voi sai s6 diéu khién sur dung
tham s& chinh ngit nghia dinh lugng trong bang SAM diéu kién (bang 5, ey, = 8,886 hoic
7,396) voi Afsi= 0,04, Afs2 = 0,01 hodc Afsl = 0,03, Afs2 = 0,02. Cé6 nghia la:

ennop = 0,43 << eya = 8,886 hodc 7,396 (3.6)
trong do: egap, la sai s6 diéu khién trén co s bang SAM t6i wu voi AND = MIN;

ena 12 sai s6 diéu khién trén co sé bang SAM c6 didu kién véi AND = MIN.

6. KET LUAN

Cac phuong phap diéu khién nao cling ¢6 sai s0, tuy nhién viéc hiéu cic yéu té tdc dong
anh hudng dén sai s6 va viéc lam giam thiéu ti da sa1 s0 can dugc nghlen clru va giai quyet triét
dé. Bai béo nay da chi ra sy anh hudng cic tham s6 trong bang SAM didu kién [11] cua phuong
phép diéu khién sir dung dai s6 gia tir va mot giai phdp xdc dinh cdc tham sb AfI va Af2 duge de
Xuét sao cho sai s6 diéu khién la nho nhét va tir d6 xay dung mot bang SAM t6i uu trong phuong
phap diéu khién dya trén dai s gia tir.

Két qua nay ciing khang dinh kha nang hudéng dén didu khién t6i wu cia tiép can diéu khién
str dung dai s6 gia tir.
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SUMMARY

THE EFFECTS OF PARAMETTERS IN CONDITIONAL SAM TABLE ON CONTROL
APPROACH USING HEDGE ALGEBRAS

Conditional SAM table in control problem which has been studied in [11] shows that the
removal of semantic rules isn’t satisfied with properties of dynamical system is correct.
However to satisfy with properties and constraints of dynamic system, parameters Afl and
Af2 (quantified semantic adjust parameter) are given in to conditional SAM table. These
parameters with qualitative properties don’t improve that the control error is the smallest.

This paper analyzes the effects of two parameter in SAM table on control method using
hedge algebras. Besides, it proposes the solution to identify quantified semantic adjust
parameters and shows that control using hedge algebras is the most effective method and with
this method, the control error is the smallest. So, the content of the pager identifies quantified
semantic adjust parameters in order to create a new table ( called optimal SAM table ) satisfying
with the constraints and the smallest control error.
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