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Abstract: For the complex system with interrelated inputs, amethod of extracting sensitivity information is pro-
posed to overcome thew rong resultsobtained w hen using existing sensitivity analysismethod Thismethod requires
firstly generating T-S fuzzy modelsof system and each input based on adaptive neuro-fuzzy inference systans (AN -
FIS) architecture, then sensitivity information is extracted from these fuzzy models A n gpproach to obtain fuzzy
models of the systam with interrelated inputs is proposed Simulation result show s the validity of the proposed
method of extracting sensitivity information

Key words Complex system; Fuzzy modeling; Sensitivity analysis Input selection; ANFIS

o , T-S
(51 2
21 T-S ANFIS
[5] n
[6,7] . [5 7] y = f(Xl,XZ, ,Xn).
T-S ,
, [8]
. 2005-01-26; . 2005-05-1Q
(A 0410005).

(1946—),

(1)



294 21

m , L = Lyl |
w i- aj)\Ci- Xi
m", T-S | & (k) _J..Zl (pi i) ( )
) - 1\ 2
R If x1isAtand  and x» isA b, &i(k) ~ b ()
L
Theny'= pixi+  + paXn+ phes b= ZW'_
Al !
' 3
s 31 T-S
y = f (x1,x2, ,Xn), (2)
~ n+ 1
y = aiXi (3)
Zl . . y = folxs, X2, ,Xn); (5)
X1 = 1 a = le'p!/zlw'; w' = x1= fi(xz2, X3, ,Xn),
n X2 = f2(X1 X3, ,Xn),
I_lIJA!(Xi). Iy Al , (6)
o Xn= fn(x,Xx , Xn- 1)
) = epl- 5 (*55)]i= 12 n e T
T-S , /
(ANFIS) BT ANFIS /&
5
1
IJA:(Xi).
2 )
|_| ) T-S
n y: O(Xl X2, Xn); (7)
o -
W= u“A:(Xi)' X1= f1(X2 X3, ,Xn),
|_, X2 = f2(X1 X3, ,Xn),
| (8
w'
L Xn = f (X1, X2, ,Xn 1).
/1 _ | |
3 W= w3 w! [ (), x2(6),
4 y = wly! xa(k):y(k)]. k=1, ,p, ANFIS
AL T-S (7) T-S
5 : y = Z y.
- (8). (mn (®
ANFIS Jang
BP . , (8)
: (RM SE)
22 T-S
[x1(K), x2(k), , ANFIS
7XnSk);Y(k)]1k: 11 1p1 T-S
y Xi . (3

~ n+ 1 [10]
g(—i((% SCICEIRAC %‘%. (4) ’



3 T-S 295
32 y = f(])\(Xl,Xz,X3)A,X1 =Af1(X2,X3),
R (8) (9) y X2 = f2(X1,X3),X3: f3(X1,X2).A
(4) d m (K) /i (). 'm= 0,1, ,n,i 1 2 x1= f1(xz,
=12 ,n i#zm A X3)  Xz2= fz(xl,X32 A
&; (k) /&i(k) = @;(k)/ai(k), x2= fa(xy,xa)
i= %2 ,ni=12 ,n i# | (RM SE = Q 226 45),
A y ~ Xi ~ ~ XI\2 A~ A~ ~
Q0 _ dolk) _ o do(k) S (K) x1= fi1(xz,xs)  xa= fa(xe, x2) S3
3000 30 T2 3000 300" = 0Q0040,S5= 10000  si= 10000,S%=
=12 ,n ®  qoo11 X2 X1, X3
J ; n , X2
y = fo(x, X2, X3),X1= f1(x3),xz= fa(xa).
s'=D7/Mmax;O7), (11) , X2 X, X
m= 01 ,n, i= 12 ,n (10)
st Xi Si= 06328,5S2= 10000, Ss= Q5928
y = fo(x1, X2, X3)
L _QL(JQ_ (RM SE= Q 00468),
o= 2 s b 73
Si= Dimax@;),i= 1,2, ,n (11 E iz
Si N 2 45|
T-S I
Xi m 25 L 4 P § Py L] ®
sm , 1 3 5 7 9
YRR
' 1 f1
03
® o & o ¢ © o o o o
’ % 0.2
~ =
y Xi = 0.1
[6]_
4 007 3 5 7 9
8] VIR R ¥
y= ((x1+ 2)'°+ sin(2mx2))> (12) )
X1,X2,X3 X1,X2 [Q 1,1],x3= 2 fa
2
oo e s 27 L | R B
& /2= 4my100s(2Mx2), \5
&/&s=- 15yi(x1+ 2)°°/u, 5’,; 18T
yi= (xi+ 2)'°+ sin(2nxz). ®
X1, X2 ' (12) % 10 20 30 40
xs= 1- xi 800 , k
7 , ANFIS 4

T-S



21

296
=
a
=
FS
4
R 3
& /& (9) , 4
5
T-S
(References)
[1] . M1
, 2000

(Wang HW. Partial L east Squares Regression M ethod
and Application[M ]. Beijing: N ational Defense Indus-
try Press, 200Q )

[2] Yoo C K,V anrolleghen PA ,Lee | Nonlinear M odel-
ing and A daptiveM onitoring w ith Fuzzy andM ultivari-

ate  Statistical M ethods in Biological

W astew ater T reatment Plants[J]. J o B iotechnology,
2003, 105(2): 135-163
[3] Drechsler M. Sensitivity A nalysis of Complex M odel
[J] Biological Conservation, 1998, 86(3): 401-412
[4] YuanB, Wang X Z, Morris T. SoftwareA nalyser De-
sign U sing DataM ining Technology for Toxicity Predic-
tion of A queous Effluents [J] W ater M anagement,
2000, 20(8): 677-686
[5] Rashid K, RamirezJA, Freenan EM. A General A p-
proach for Extracting Sensitivity A nalysis from N euro-
fuzzy M odel[J]. 1EEE Trans on M agnetics, 2000, 36
(4): 1066-107Q
[6] Rashid K, RamirezJA, Freeman EM. Optimization of
Electromagnetic D evices U sing Sensitivity Information
from Clustered N euro-fuzzyM odels[J]. IEEE Transon
M agnetics, 2001, 37(5): 3575-3578
[7] GavedaA E, ZuradaJM , Setiono R
in Data-driven Fuzzy M odeling[A ] Proc o the 10th
IEEE IntConf on Fuzzy Systans[C] M elbourne, 2001:
1251-1254
[8] Sung A H, LinJ Performance Comparison of Neural
N etwork M odels for Engineering Problens[A ] Proc
o the 1997 IEEE Int Conf on Systans, M an, and Cy-
bernetics[C]. Florida, 1997: 3319-3324
[9] Jang J-SR. ANFIS: A daptive-network-based Fuzzy In-
ference Systens[J] IEEE Trans Systens, M an, and
Cybernetics, 1993, 23(3): 665-685
[10] Jang J-SR. Input Selection for AN FISL earning[A ]
Proc o the 5th IEEE Int Conf on Fuzzy Systans[C].
L ouisiana, 1996: 1493-1499

Input Selection

( 292 )

[4] , , .

[J] , 2004, 30(1): 143-15Q

(LiuD T, YiJQ, TanM. A daptive SlidingM ode Con-

trol for aClassof Nonlinear System [J]. A ctaA utanati-

ca Sinica, 2004, 30(1): 143-15Q )

[5] Amel Ouezri, N abil Derbel On the Intelligent Control
of a Rotary Crane Neural Network and Fuzzy L ogic
Approaches[A ] Int Symposiun on Intelligent Control
Proc o the 2002 IEEE [C] V ancouver, 2002 586-
591

[6] Sakava Y, Shindo Y. Optimal Control of Container

Cranes[J]. A utanatica, 1981, 18(3): 257-266

[7] .
[3] , 1997, 14(6): 868-876

(LiH X. M athanatical Essence of Fuzzy Control and

Design of a Kind of High Precision Controller[J]. Con-
trol Theory and App lication, 1997, 14(6): 868-876 )

[8] , , .
[J] (E ),2002, 32(2): 211-223
LiHX,Miao ZH,WangJY. VariableU niverse Sta
ble A daptive Fuzzy Control of Nonlinear System [J]

Science in China(SeriesE), 2002, 32(2): 211-223 )



