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Abstract: Based on non-singleton fuzzy logic theories, amethod is presented to design adaptive fuzzy filters The
designing process is described in detail and structure identification and parameter optimization are egecially
enphasized A n adgptive non-singleton fuzzy filter is investigated and analyzed for nonlinear communications channel
egualization to lve its stability of digital transnission Smulation results show that the proposed method can resist
tme-varied factors and stochastic noise, and 0lve nonlinear aberration effectively. It is strongly adaptive to mprove
correctness and efficiency of digital communication channel

Key words non-singleton fuzzy logic system; nonlinearity, communication channel, equalizer

“ ” (4] Zadeh
(4]

[4]
(FIR) (IR)
, . [3] ,

: 2003-03-17; : 2003-05-29
(1974—), , ; ; (1938—),

’ ’ ’



408

19
He(i)) N
Stepl [X (i),d(i)]= [Cc1,Ci]x [Cz,
Cz]x x [Ci,Chlx [d,d"],
; [5]
M
2 Step?2 fos(X)
Ri: If xiisFiand and x.isFn, thend isG'
B Step1l M [X§, df],
fns(x) = (1)
Z ”exp[ (xi- me)?/ (20 + 208) ] Xi X
, (1) me, X ¥
z Hexp[ (xi- me)?/ (26 + 268 ] X7 (1)
) ;ds (6h) y'
(1)
0= 1,2, M) oy &
smel OB *
D& N
Step3 &),
& (6],
(1) Xk (1) y . me,, G, G
G=0 (2)
iy Xk T —— h (i) (i
) y' (t+ 1) = y'(1) + ovzl‘l’(e WP,
(31 (3
me (t+ 1) =
3 me () + oy V" (1)) x [y'(1) -
(i) |
raix 0] 2l oy g
1 [x ()] GL(t+ 1) =
[d(i)], i(i= 0,1, ) N
X (i) U= [Ci,Ci]x [C:,C}]x o (1) + owp'k(t)z Y (1) x [y -
[Ch,Ch]CR"U R O - me ()
). i,X (i) d(i) fos (X )][M} Pi(x ), (5)
G(t+ 1) =
=01 6.0 + 0 Ve () x [y -
frs(X (i)):U CR" 5 R,
. . . " . . . 0 x - me (9] ° 0
En() = 5 Ra() - TuiX () = 5 Re(®) Dz @ P& (8

(2)



409

4
Y () = e (1) /2" (1), x(K),x(k- 1), ,x(k- n
P(x®) = + 1), (
n : 2 I ) . k
Dlexp[— (& - me) /(20 + 207) ] x(k),x (k- 1), ,x(k- n+ 1)
Moo s(k- d) s(k -

z Dlexp[— (x - me)?/ (20 + 20§'k)],

d), n k
0, Ok, Olo, Ok
Step4
fre(X), ’ x(K) = ar()s(k) + az(k)s(k- 1) -
: Q 9ai(k)s(k) + az(k)s(k- 1)T°, (7)
: x (k) = x (k) + r(k), (8)
Step3 ak)  a(k)
' Chen
' , 2
(6,71 ’ '
, [2]_ _
!
1 , =
« )
{_
1,1} s(k), r (k)
o ¥ 2
s(k) - x(k) 2 cee -
(k) dk—1) (k—n+1) '
i wow B Re(k) = [fulX () - s /2 (9)
3k —d)
1 41 ai(k) az (k)
ar(k)=1,a2(k)= Q 5; r (k)
3 3
. (8]
-~ 1
[ S
= » ©
=]
. [o]
_3 _
=3 —| 1 3 3(} 200 400
x{k) k xlk)
(a) (FilARAME (b) {5l o i (&R (¢) HHFasa sy i
3

D © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



19

410
1.2 (k) X
E S ~ "'
& - -
& 0.8 4 q.~‘\\\~‘lb
= ® y
0.4 ay(k)
. — -3
0 200 400 -3 —1 !
k x(k) x(k)
(@)  a(b)F a,(kZEALE () FERTZLE (¢) HHTERHI R
4
0 Q3 , , 8
4% , 4(c)
3(a) 500 s(k) )
x (k), 500 . 3(b) :
x (k) :
8 1
L 7 5
3(c) . y
4 2 a (k) az (k) y
: : (7)
, k
2 (k) (References):
az (k) vau(k) a2 (k) [1] ZadehL A. Outlineof anev goproach to the analysisof
4(a) ’ M atlab oomplex systems and decision processes[J] IEEE
( (10) T rans on Systems, M an and Cybernetics, 1973, 3(1): 28-
[B,A]= butter(2,Q 2); 44
ai= 1+ filter®,A,beta’ randn(1, 500)); [2] Wang L X. Adaptive Fuzzy Systans and Control:
az= Q 5+ filter(®,A,beta randn(1,500)): D esign and Stability A nalysis[M ]. Nev Jersey: PTR
(10) Prentice-Hall, 1994 8-32
. butter (*) Q2 [3] ' '
, 31 , 2002, 17(4): 476-479
Butteworth ; filter (®) _— .
(Zu Jiakui, Dai Guan-zhong, Zhang Jun Non-
,beta= Q 2 singleton fuzzy logic systenm and its performance of
r (k) 0 a3 prefilter [J] Control and D ecision, 2002, 17 (4): 476-
4% , 479 )
(7 (8 500 ( 415 )

4(b)



415

[2] Beamon B M. M easuring supply chain performance[J].
IntJ of Operations & ProductionM anagenent, 1999, 19
(3): 275-292

[3] JordanW C, Graves SC. Principleson the benefits of
manufacturing process flexibility [J ]
Science, 1995, 41(4): 577-594

[4] PRTM. Scor model[EB/OL | Http: /Avww. supply-
chain org/htm|/scor-overviav, cfn, 2000-05-15

[5] Gunasekaran A, Patel C, Tirriroglu E Perfomance

M anagement

measures and metrics in a supply chain enviroorment
[J] IntJ o Operations & Production M anagement,
2001, 21(1/2): 71-87
[6] Tsay A A. The quantity flexibility contract and
supplier- customer incentives [ J ]
Science, 1999, 45(10): 1339-1358
[7] TsayA A, LovejoyW S Quantity flexibility contract
and supply chain perfomance [J] M anuf acturing &
Service OperationsM anagament, 1999, 1(2): 88-111

[8] VoudourisV T. M athematical progranming techniques

M anagement

to debottleneck the supply chain of fine chemical
industries[J]. Canputers and Chemical Engineering,
1996, 20(6): 1269-1274

[9] Slack N. The flexibility of manufacturing systems[J].
IntJ of Operations & Production M anagemnent, 1987, 7
(4): 35-45

[10] Sabri E H, Beanon B M. A multi-objective approach
to smultaneous strategic and operational planning in
supply chain design[J] The Int J o M anagement
Science, 2000, 28(5): 581-598

[11] Stevensd Integrating the supply chain[J] IntJ o

Physical D istribution and M aterials M anagement,

1989, 19(8): 3-8

9
7 2
t’o -
g 5
3
3
1
o 0.2 0.4 0.6 0.8
€
2
4
(References):
[1] : - [J] :
2002, 17(3): 246-251
(ChenJ, Huang S Progectsof studieson supply chain
structure[J] J o Systens Engineering, 2002, 17 (3):
246-251 )
( 410 )
[4] , , : M ]
, 1994 68-101

[5] Ronald R Yager, Dimitar P Filev Approximate
clustering via the mountain method[J]. IEEE Trans
on Systans, M an and Cybernetics, 1994, 24 (8): 1274-
1284
[6] JangJ SR, Sun C T, M izutani E N euro-Fuzzy and
Sd t Canputing[M ] New Jersey: Prentice-Hall, 1997
56-9Q
[71 : :

[J] , 2002, 14(4):
501-503
(Zu Jiakui, Dai Zhang Jun The
structure and parameters optimization of neural-fuzzy
inference systan via clustering algorithm [J] J o
System Simulation, 2002, 14(4): 501-503
[8] Chen S, Mulgrev B, M d aughlin S A clustering
technique for

Guan-zhong,

digital channel
equalization using radial basis function network [J]

IEEE TransonN eural N ew orks, 1993, 4(2): 570-579

communications



