- SEEY &R
2001 4 10 A

i B 5 M A
CONTROL THEORY AND APPLICATIONS

Vol.18,No.5
Q. , 2001

RERE 1000 - 8152(2001 Y05 - 0717 - 05

BTEEFETRHMNEMERNTERR”

oA TR £ B

(AT XEHHIRESTRE - AR, T10072)

HE  H0HERENIEHE P MAX,MIN EFe S, @1 7 MaEXF N - SRMOER TR HESRE
HEAREEE R M ERE, TARREMRARBNMNER P E—SRER AL SREEF HLA
THRYER AHELRPHARERERERX RN, TRERIEN A5 RRARE.

R TS M MERH, WHER
RIS A
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Abstract: This paper proposes a new T-pomm and S-nomm, which can vary through Lukasiewicz operators, Probability op-
erators, and Zadeh operators with a cosrelation coefficient 4 changing from - 1 to 1. Then we present simplified operators for
muln-input AND and OR operators to be used m fuzzy logic controller, replacing the conventional MAX/MIN operators. We
use genetic alporithm W decide the comelation coefficients. Smmulation results show that cur approach is better than the conven-

tional fuzzy logic controller.
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2 WHXEHE B T/S &4 (T-nom/
S-norm with correlation coefficient k)
TEEH LTI/, SEEA T A8 & 3.
EX 1 HRNMKEEN -LEHR T(a.b):

[0,1]x [0,1]—=[0,1], BB A BET T(a,b) i

WIER R TH &M,

1) MREH:T(1,8) = a,T(0,a) = 0;
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2) i T(e.b) = T(h,a);

N BEME R b < e, WT(e.b) g T(a,e);

) EEH . T(T(a,b),e) = T(a,T(b,c)).

MEHXHNEE T(a,b) B THEH, ER—T
Sin s

HEHERPERUT=1ME 7.0

Zadeh HF Tz{a,b) = min{e.b),%(e,d) =
max{a,b}, EERHT e, BIAFEKELH,

Probability # F Tp(a.b) = ab.Sp(a.b) = a +
b—ab, BEERT e.b BAFHRIEXM.

Lukasiewicz ¥ Ty (e, d) = max(0,a + b - 1),
Sile,b) = mn{l,e + b), EEZRT o, b MAER
AR SETE .
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T.(a.b) =
{(1 - h)Tpla.b) + hTz(a.b). 0 <

h<l
(1+ m)Tpla,b) - hT (e, b)), -1 <

L
<0
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2 THE.

E B Ty(e,b) € [0,1]. WIFREEC AT
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Ty (Ty (a.b).¢) = Ty (a,Tu (b.e)).  (2)
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Thj(Thl(a,b),c) =

(1 - h3)T‘p(Thl(ﬂ-,b)+C) + h3Tz(Thl(a,b),C) =
(1= A)Te({1 = h)Tp{a,d) + hyTz{a,b),e) +
hyTe((1 - b )Tpla,d) + A T(a,b),c).

B F Tele.d) < Tzla.b), B KT A
T (To (a.8),c) FEEM P = [Tp({1 - hy)Te(a,b)
+ hTz(a.b)se). T((1 - 2 )Tp(a,b) + hiTzla,
b).e)] LAWK, MEFRE T, (o, T, (b,c)) £K
1G] O = [TP(ar (1 - hZ)TP{b!C) + thZ(b!C))!
Tz(a.(l—hg)TP(be)'l' thz{va))]_tﬁ'Lb-E‘E

FEIEAH P.Q X HEES R LUERSENSH
hy, by 195 (2)RSE .
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Poin= Tpl{l - W)Tpla.b) + A Ty(a.b), e,
P = Te{{1 - B )Tp(a.B) + hiTz{a.b),c),
Quin = Tpla, {1 = By)Tp(h,e) + hyTelb.c)),
Oumas = Tela, {1 = B )T b, e + hTylb.c)),
n{g
Poiw < To{Tz{a,b)e), Qe = Tzla, Tp(b,e)).
B Tp(a,b) Tole. b)) WERESHR. LWL . H
Te{a.b) < Tz{a,b), Hil:
Tp(Tz(a,b),C) =
Tzlac. be) < Tela, bed =
Te{a, Tplb,e)), Poin < Q-

FHEWAES P = O, B P, Q B8R UE
s, B AERTIE LSS BECHREHLE . [
AR R IR AR EEE 1. 8F
H 155 .
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BAEMTHEME T, = Te; Hh =-1,%H a,b 8l
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B, T, W5 Tp 7 T BIVEESR L . L A 7E[ - 1,0] 8]
HESEAE {LET T, 459 Tp A Ty, RLEZ L.

EE2 HFebel0,1].h€[-1.11Ra,
b IR RE,

Sp{a,b) =
(1-Ah)Sp{a,b) + hSxa,b),. 0 h < 1,
{(1 + B)Sp(a,b) - hS{a,b), — 1< h<0

(3)
=S .
T
3
Spla,d) + Th(e.d) = a + b. (4)

3 EMERRE LS/ NEEMELRER
(Simplified form of n-ary AND/OR opera-
tion in fuzzy reasoning)
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and Xy is Ry THEN Y is §.
X YRR REx,, y HEMBRFER,R,, S RS
#£E5 BT EMNEEIBRETRR:
Fily) =T, (T (Tn, Lz (21D, uﬂ:(xz))ﬁ"':ﬂs(;?’)))),

(3}
Fly) = 8, (5, 08 (Fily), Faly )y Fily D))
(6)
EE REMARERATRANELE.
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= . &)
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o = 1B, BRI R Mamdani B . 76415
Trlpalx), uplx)) BY, 2 KBV T RIS A 0 B B9 M
K EEBEUESRESB.5IAT S, BRK
BTUHS / RERNEEHE MM TIEEE %
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EX 2
[-1,1],

Tilay,az. ", a4) =

_Xil':]: 1,22, s 0 E [O!I]lh E

(I - h)ayesa; + Amin{ey,az,",a1),
0<h<l,

(1 + h)ayay e - (8)
hmax{0,a; + az + " + @ — &k + 1},

-l=h <0.

EE4 Jrc[-1,1], #E
Tﬁ__.("‘Tp.z(T.al(m,az).ﬂa)“'ﬂn) =
Th(allazsaﬂt"',an) (9}

i YA
i UEPTR 0,8, c#HT5 / RER RHIX
WML HF LA 1,0 hy il 1,FTS MRS E 1R
gOS h1,h2$1ﬁ|’:

Tkthhlta&b)C) =

T,,E((I — hiYab + himinla,d),c) =

(1 — Ry){(1 = hy)abc + hymin{a,b)c) +

hymin{{1 - hy}ab + Aymin{a,b),¢).

(10)

LEVES ¥ TM(Thl(a,b),c) A FE AT -
hy)abe + hymin{ a, b)c,min{{1 - k) ad + hymin{a,
b)ye)], & P = (1- hy)abe + kymin{e, b)c FQ =
min{({1 - & )ab + Amin{a,d},e). A A minP =
abc ,max@ = min{a,b,c). A X 0 < A1 b < |
M ,Ty Tl abe,min{a,b,e)) ZRHETTL. RHELL
Hib=#MER 378 T, &£ [0,1] ZEIHIH1F
SLE0HE 1 iR

0 m<l -l h €0

-1 by €40 (|
-1 Ay, A0 UES W
| | i
max{0,a~h=-c~-2) abe minia b,cl

W1 Tp, (Th (a BYOZETRFIRS T 15T
Fig.1 Range of Tj,(Ts, tab).c) under different conditions
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2),min{a,b,c)} | EREL. MBAE-1<ch <]
AT HGA [max(0,6 + b + ¢ - 2),min{a,b.¢)] L8
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Y = abe
Y — abe
h = minl{e,b,c) — abc’ S
HY < abe
Y — abe (12)

h= b —max(0ya 4 btc-2)
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(L RXT - (1 — a (L - ax) (1 —a)) -
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(13)
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F;(_‘r )= Th‘(uﬂl(xl);uﬂz{sz ;"‘,URH(EM),us(}')).

(14)

F(v) = Sh|’(F1(T:'s "-F;(}’)st(T”n (15)
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A7
4 FABEHEEREEXZE(Decide corre-
lation coefficients by GA)

A Frg i mETEENE T AN EE Y
ESEGENEHANRERIIRETIATHXR
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5 {ARL(Simulation result)
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Fig. 3 Comparative simulation results
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6 5% Conclusion}

R, FEaBEMEH TR BEER
(W MAX, MIN){E R 5 /80E H B K, RITH
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BRRMMXERE NTRETERERENER
R AT X FOE S ST T/8 LRI H
G0 H) Mamdani 3 RIFE TR T INE H,
A 30y ¥k B AF 4 B Mamdani & E 4K
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SHRITEREHREFRREARRBRRNHE.
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