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Fuzzy Associative Inference and Its Implementation
» Xiao Ping, DengDa and Yu Yinglin

(Department of Electronic and Commuciaton Engineering, South China University of Technology - Guangzhou, 510640, P.R. China)

Abstract: In this paper, the sufficient and necessary conditions for fuzzy inference with affirmative premise or negative
consequence or both, to be implemented with fuzzy associative memory networks, is proposed. Based on these onditions, a kind
of learning algorithm by increasing neurons is also presented, which is called as augmenting learning and is efficient and reliable
method to implement the three sorts of fuzzy inference with single system. »
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FAM network)
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ZICHI NG p BANEL. A, = (apyap,s ) €
(0,117, By = (bui»bios > bi) € [0,1]7.3C[4] %
XEFEFERE W = (wy) pxm N
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HB#ERAN W(B)(y) = T(W(A) (%), I(A(x),
B(y))). K T R—ME%, 1 R EHAME T,
v R—MERE T AR, — i, ).

XF AN R R, B Uy, Vo R Sk

MR SEREHR WEX U =00,V
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25 x &2 V(AL
BOEHRN w(AD (%) = T(¥(BD)(y), (A4 (x),
B,(y))). 2 AL = 1- A,,Bi, = 1 - B, kK4, B,
ALk = 1,2,,p.

HESERRI R, BRI T = max, 2%
WHET I(A(x) > B(y)) = W(A(x),B(y)). W I
R HEFRIE B0 AT DA A R BR AR 12 M 45 (1) SR L 3R,
TEIRAT S A AR B AR T 12 M 4% SE B RE AT
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by) A wy.
Hep

P 4
wij =k/=\1(w§;) =k/=\1( akiybkj) ’

w;c = (akiybkj) =
L, Uy < bkj;
{(1 “ay) N by, ay > by B=b2p.
| (6)
bR gy B EERE TR ER,IE
B A RN A, BB ) SRR IR AR 5
4 FEME5E ¥ S H % (Fuzzy augmenting
learning algorithm )
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3) FRIKERRER by < au A wy + e(j
jo) A,
IE 1) B a) RAN(2), /T
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Wnit,j, = ak,n+labkj0 = (;gjb")ab’% =
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1 ;
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A B TT ARSI N A- WA AT, MAE R 2 m
m A A- BMEITTIE , BT BT 1 A S R 2
by < (ap A wy) +e,j=1,2,,m3i = 1,2, ,n
+y,0<y < m. BHAELFTAEHEE A- HEX
Ay FRREA — B WAHH B, AMER W, TH B I
K, JFOR A TR w(i = 1,2,+,n5) = 1,
2,0, m) BABUE, Hib AF B E TR
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il = {i|(1_aki)—(1“bkj)/\wji>€,i=
1,2, nl,ip = min{i | (1-ay) - (1~ by) N\ wy >
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Fig. 1 Augmenting algorithm flow chart
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AR A AU

ARSI, KB —ME €8
P AR TS BT R B0E LB 6(x,p,0)
= exp(- (x = p)/a)) 2, W H#E o = 2.

1) MR . ZRAMHTEEME e € X = {-
3, -2, -1,0,1,2,31 (BFR), WK BB ME RN
BRI PB,(IEX),PS,(IE/N),0,(F),NS,(fi/h),
NB, (5 R), KRB E S HIX i ¥E » = 3,1,0,1,3
B R T SR BRI SR X - R ERE.

2) BHIE . FEREITAENR e ¥V = {-4,
-3, -2, -1,0,1,2,3,4} (%), W I THEREH h
iM% PB,(IEK),PS,(1IE/M),0, (&), NS, (F/]h),
NB, (fa k), H /B ES HIM R HE » = 4,1,0,1,4
B R B IR ¥ E R BUE. B S 9k AER

PEEBINE B 5 = - D50, = maxB(y),i =

1,2,"'m) Ui%zﬁallz‘jf%ﬂ E = %i}i(bkj -

by )2 ( by, by 30 g 1 L A0 S PR o ) DA R ey
%975 (PB,,NS,,0,,NS,,NB,) il i %] &1
MR GBS EHIHN A E 1.
A1 #ZAN
Table 1 Inference rule
# |PB, PS, 0, NS, NB,
M |NBy NSy 0p PSy PBy
11 5 5 D O e AR AR 2 0 4, O 4 B

MIRE E = 5.3, BAEMEEHA R INE 2. NE 2
AT, HAE R RO, T R 2 H NS, it &
0, N EBHAE S . B 42— B AECIZ M 4 P R
REA UMb A X SE BN 3R 3 A iy T SR
EXMTRERE ¢ T, 8 ABHETE s
LR R 3 hERE— IR IR A Bl R om Bl 45
FFF), NF 3G RAE S, #EEEEN, Wi,
A AR T B, 3 24 I Y 4 B 2 T I AN B, (B T AT
— MR IR ARLIT A2 0 4% A T30 2 e TR N, 338 T T
PR E— 4 A I AR ST B M

A2 BRERICRBRILER
Table 2 Inference result of FAM network
-4 -3 -2 -1 0 1 2 3 4 EHER
PB¢ 0.0 0.0 0.0 0.0 0.1 0.3 0.6 0.0 0.0 2
PS¢ 0.0 0.0 0.1 0.3 0.1 0.3 0.6 0.0 0.0 2
O¢ 0.0 0.0 0.. 0.3 0.1 0.3 0.3 0.0 0.0 0
NS¢ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
NB¢ 0.0 0.0 0.6 0.3 0.1 0.0 0.0 0.0 0.0 -2
k3 HBEFREHER
Table 3 Inference effect of augmenting algorithm

€ E s (PB,,PS,,0,,NS,,)
0.0 0 9 (4,1,0,1, - 4)
0.3 0.19 7 (4,1.5,0, - 1.5, - 4)
0.8 1.08 5 (4,0,0, - 1, - 4)
0.9 193 3 (4,0.5, -1, -1, - 4)
0.95 2.35 2 (4,2,0, - 2.5, - 4)
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