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Abgtract : For the limitation of hard classfication of data borderline infuzzy rules sort , this paper establishes a cloud
neural network model and gives the arithmetic of fuzzy rules classfication. It trandorms data information in to rule
information while keepsits the eficiency , fuzzy information and randomicity. Then by usng the well learning ability
of neura networks, the multi-attribute fuzzy rules are realized. Compared with the traditional neural network , these
methods improve the precison or eficiency of the model , while keep its fuzzy information, randomicity and the
veracity of classfying rules. Finaly, this paper uses rea flood-drought data to smulate, the result demonstrates its
validity and feashility.

Key words: Cloud model ; Neural network; Multi-attribute fuzzy rules

1
If- Then ) ,
[1] [5] )
: ,Shaf er
, Pawlak Takagi )
Sugeno 21,
[5.6]
13 . . 41 , , -
L 1 2 -
: 2008-06-13; : 2008-11-15.
: (60674073) ; 973 (2006CB403405) ;
(2006BAB14B05) .
(1959, : , , ;

(19839, , , , 3S



934 24
2.1 -
16.7]
L evenberg-Marquardt (LM) ,
.LM
2.2
- , If- Then
1 Rulei: If xaisAirand and Xw1 iS Am ,
Xy Then B.
x,, Ai -B If Ai, Then B. tAi
Vi
X3 ’B
Xy O 3
BNE SRS AR e
1 -
Xi
CGa , Ui
. 3
(Ex, En, He) , (1,2 X
u, R( En, He)
(6.7 :
P = R(En, He) , (1)
u=exp(- = (552, (2) |
CG:,CG, CG:,CG, ,CGwm
CGwm ( ) . X, ,
h,k, ,Un, X 2.3
A1 (Exi,Eni, Hel) , ,An(EXm, Enm, Hem) ,
Ui, [9]
Wuput = U = If xissmal,Then yissmal;
max Ca (X) , X If xismiddle small ,Then yis middle small;
If xismiddle,Then yis midde;
log-sigmoid a2 If xismiddlelarge,Then yis middle large;
(BP) If xislarge, Then yislarge.
11 ( x=0.0,
Wik (t+ 1) = Wi (t) +Awg. (3) 0.1,0.2, ,1.0) . ,
Wi (t+1) Wi (1) t+1 ot 51 ( x=0.0,0.02,0.04,
j k Awy 1.0) ' -
, S

[6.7]

x = 0.0, (4)



6 - 935
: : 3
,Xx=0.0 Al ,
0 1 51 ,
, 51 ,
, 8 45 ,
) , 2.
, - , 2 4
, : (mm) (10°m°)
0.618 (10°m°) (10° ) :
5 ' ’
5
EX1 = Xmin, 2
Ex: = Exs - 0.382(Xmax - Xmin)/2,
Exs = (Xmax + Xmin)/2, D mm /108m®  108md 108m3
Exs = Exs + 0.382(Xmax - Xnin)/ 2, 1 713.7 128.02 247.75  62.03
EXs = Xmax, 2 635.3 110. 84 167.48  59.19
Eni = Enz2/0.618. 3 5362 81.79 101. 19 57.3
Enz = 0.382(Xmax - Xmin)/ 6, 4 746.6 114.58 159.18  52.44
Ens = 0.618En:,
Ens = Enz, (4)
Ens = Eni. (4)
: He En , Hez ) )
:A1(250,104,8) ,A2(559,64,5) ,As (750,
, 2 40,3) ,A4(941,64,5) ,As(1250,104,8) . 5
3 3
0.10 ) )
— ZiRE
0.08 1 * RAIRE '
5 0.06 |
E 0.04 0.8
0.02t % 0.61 ! i
L ﬁ%g-z-/ AR
c€poc 52
2 ' 0"‘ /‘\ .x.h .qﬂ\
0 5 10 15
1 [9] 48K AR/ 10°
- 10°°,
[9] 0.0049, [9] 35
32s. , ' 2
1 , If is
’1 and is and is
R and is , Then is
3.4 x10°° 2.5487 '
[9] 4.9 x10°% 32
4 50 , 0.4956,




24

936
5
n — %R E
......... 22%'155%
[ 3 I
=
5
1
0 M M " 1
0 10 20 30 40 50
epoch
4
0.8388, 61. 75 %.
3 ,
3
* 0.9984 0.8388
/%  34.59 52.78 61.75
12.8434 1.1271 2.1056
1 L 3
, 60 %
63 %
4
8 y L
( References)

[1] Wu SQ, ErM J. Dynamic fuzzy neural networks —A

[2

—_—

(3]

[4]

(5]

(6]

(7]

(8]

[9]

novel approach to function approximation[J]. |EEE
Trans on Systems, Man and Cybernetics, Part B:
Cybernetics, 2000, 30(2) : 358-364.
Leng G, McGnnity T M, Prasad G. An approach for
onrline extraction of fuzzy rules usng a self-organisng
fuzzy neura network [J]. Fuzzy Sets and Systems,
2005, 150(2) : 211-243.
, , . [3].

, 1995, 32(6) : 16-21.
(Li D Y, Meng HJ, Shi X M. Membership clouds and
membership cloud generators[J]. Computer Research
and Development , 1995, 32(6) : 16-21.)
[J]. ,1999, 36(10) : 1180-1187.
(Chen H,LiD Y, Shen C Z. A clouds model applied to
controlling inverted pendulum[J]. Computer Research
and Development , 1999, 36(10) : 1180-1187.)

, , . [J].

, 2005, 34(2) : 157-162.

(GaoJ,Jdiang C S, Li Z. A novel design of controller
based on the cloud model [J]. Information and Control ,
2005, 34(2) : 157-162.)
[J]. , 2007 , 22(1) : 33-35.
(Ni XJ,Li G, Wu Y H. A data mining method based
on cloud model [J]. J of Shandong Norma Universty,
2007, 22(1) : 33-35.)
Ya Y, Zhang Z H, Wang J M. Clouds, watermarking
natural language text[ C]. The 11th World Congerss of
Int Fuzzy Systems Assciation. Beijing, 2005: 1529
1535.

[C]. 2006

: , 2006: 1081-1084.

(Feng Y Q, Wang HL, Cao M K. Intelligent decision
support system based on cloud model [ C]. Proc of 2006
Chinese Control and Decison Conf. Shenyang:
Northeastern University Press, 2006: 1081-1084.)
Hisao |, Manabu N. Numerical analyss of the learning
of fuzzified neural networksfrom fuzzy if-then rules[J].
Fuzzy Sets and Systems, 2001, 120(2) : 281-307.



