16 4 Vol. 16, No. 4
2006 12 JOURNAL OF GUANGDONG NON-FERROUS METALS Dec. 2 00 6

: 1003-7837(2006)04-0292-04

b 9 b
( . 410083)
(FAM) s ,
. TP273 A
CO, , s
( ) ( ) s N )
s 2 3
( 6 ). 3
’ b ’ b (1
s ) (6 ). 6
, , , . SiO,
s (
N N ), 4 h
s s 30~40 min.
1-2] s
s 4 .5 CO, ,
(FAM) , . .
1 2
s 1
s ( 1
), s

: 2006—06—05
(1983—), ,



292 2006
, ; (H2,AH2,AAO1,AAO2,AFJL1;AUY, (1)
, , (1) ,H2,AH2,AAO1,AAO2  AFJLI1

AU
FAM :
....... WERTEMSE . Hz  AH2 3

HAW. 15 : _

ARmaL | |l AR ?;- ; AAOL,AAO2, AFJL1 5

— ﬁg ' E it ; AU 7 .
P L RAR # : A ~A. B H2, AHZ, AAOT,

—_

Fig.1 Block diagram of whole control system

2.1
1 s
2 I ,
2
HEMHEL
FILI AN AFILY

AAOLAAQ2 |

FIL13%RR{K

Fig.2 Diagram of fuzzy controller

. [3]
) .1
(FJL1 ). 1 (FJL1
). 1 (AAO1) .2
(AAO2)
FAM . FAM
(57
2.1.1 FAM
2 (H2),2
(AH2),AAO1,AAO2,AFJL1
(AU). FAM

AAOZ,AFJL1 AU
A, (i=1,2,3,4,5) B

A =(ansap a, € [O’ljm)

(i=1,2.3,4.,5), (2)

B= (b, ,b,,+,b,)E[0,1], (3)

(2) (3) i A, say = pa (g )

xn A s b = pp Cye) Vi B

, FAM (H2, AH2, AAO1, AAO2Z,
AFJL1;AU) ,

F(A A, A=A OWA,\‘B] N LA, °WA25:| N

(AW, INLA W INLA, W, . 4
(GO I “o” )
Wap(i=1,2,3) s [0,1]

FAM (H2, AH2, AAO1, AAO2, AFJL1;
AU :

[Al OWAIB:I N [Az °WAZB] N [A) OWASB:I N [A4 °
W,Al,;]ﬂ[Asow,/xs,gsz. (5)
2.1.2 FAM

3 .
(BIOFAMS)
6 FAM , F(A,A,,
A, A ,A;) =B. BIOFAMS X
(i=1,2,3,4,5) I (I, k
1, 0,
). (5 )

B'=F(x) ;52 s25) =F(Ly Dy I Iy 1)
=[I, OWA‘B] ML, °WAZL:] NLI OWA:‘,B] NLILe
WAHi]ﬂ[FrSOWASH]
=a;,; NBNa,; ABNay ABNay ABNas, AB

:min<a1,’u2;’a3k saysas) N\ B. (6)



16 4 : 293

Y L 4] FAMBRIL 151 b,
S s Then
5= [, 4 P Ly By @-w-bi >y ;

R3:1f 1 <6 mand 1

S o P / R4: If 1 >13.5m
5 L —H_. FAMER Rim Then CO, ;
R5: If 1 <10 m
3 FAM Then
Fig.3 Reasoning principle of FAM 3
(6) s ,
I« > I«
(@Y : ; 4 5 1
x;(i=1,2,3,4,5) 2 . 4 5
L,. L m ,
(2) A
40
(3 :
35
FAM (Alk 9A2k 9A3k 9A1k 9A3/:§Bk)9 é
30
a;, #0(=1,2,3,4,5). (7) , ﬁ
B/19B/2’ """ ’B’m m z
D 201
s B, 0 10 20 30 40 50 60 70 80 90 100
B )/
B= > h.+B'. (D
et 410 .1
(7 hy s FAM (A,.Bw ) . .
Fig.4 Comparison of FJL.1 between group || and group |l
(5) B ,
Y I,
.
2.2
1
50 i PO SR— ! . L .
’ 0 10 20 30 40 B0 60 VO 80 B0 100
6~9 m, 9 m 3 ; B0/
6 m
1 , 5 I I 2
’ “]F—THEN” ’ Fig.5 Comparison of FJL2 between group [ and group [[[
R1: If2 >8.9 m and 2 4
Then s
R2. If 1 >9.1mand 1

Then



294

2006
. London: Prentice-Hall, Inc, 1992.

[1] ) , . (5] ,
0. , 1999, 28(4): 298-304. 0. , 2001, 29(8): 71-73.

[2] , ) , [6] . [M].

L1l , 2005, 25(9); , 1998.
1647-1651. [7] ,

[3] . L. : . 2005, 7(3);

(Jl. , 2005(3): 13-16. 81-85.

[4] KOSKO B. Neural Networks and Fuzzy System[ M ].

Synthetic intelligent control system for flow in process of

continuous carbonization precipitation

HE Hui, GUI Wei-hua, YANG Chun-hua, PENG Bo

(School of Information Science & Engineering , Central South University , Changsha 410083, China)

Abstract: For real complex industrial process plants with long time delay, nonlinear, multi-disturbance,

and strong coupling, it is hard to develop practical mathematical models, and the complex plants are diffi-

cult to control automatically. Therefore, a new type of synthetic intelligent control system is developed by

integrating expert system with fuzzy control based on fuzzy associative memory (FAM), and can be used in

the process of continuous carbonization precipitation. The results of actual runs show the effectiveness.

Key words: continuous carbonization precipitation; fuzzy control; expert system; synthetic intelligent con-

trol



