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Abstract: A optimal setting method of a kind of cascade processes under if-then rules is studied First, the optimal

setting problem of cascade processes is described A method isproposed, inw hich if-then rules are used to describe

the relationship betw een the changes of set points for each sub-process and the final product quality. The fuzzy

optimization problem is transformed into a crig optimization problem by T sukanoto's fuzzy reasoning method and
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the optimal set points for each sub-process are obtained Smulation on the optimal setting for reheating furnace
temperature show s the effectiveness of the proposed method
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l 7811821 ,Sn n ,XS
= [Xsl Xs2 Xsn] Y
x° =
[x? x3 xnl, vy,
Y, Ay=y’
-y AXS =
[Axs Axe Ax«],
Ay = f (Axs). (1)
Xs = X0 + AXS, AXs Xs
AXs Xl,Xs X2 (2)
J =L (x«a,X2, ,Xw). (3)
, Xs =
[xa xeo Xa ],

minL (X«, X2, ,X=)

XS,
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Ay =  (Axs),
sty Axs Xu, (4)
Xs X2
( ()
if-then
if-then :
T sukamoto
3 if -then
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Xsi
(1) f (Axs)
if-then ,
{(Ri(Ax9), ,Rn(Ax9)) [Axs X1} (5)
i Axs= [Axs AXs]

y ,Xl C Rn AXS
. i
Ri (xs): if Axg isA71and

and Axs iSAin
then Ay isC. (6)
Ay Ay G
A G
minL (Xs, X2, ,Xm);
{(Ri(Ax9), ,Rn(Ax9)) |Axs  Xi},
styxs= x°+ Axs, (7)
Xs Xa
XO .
Axs= [Axsa AX«]
X1 , T sukamoto

3 2 Tsukamoto

RlZ if Axs iSA 1 and and Ax« iSA 1

then Ay isCi,
Rm: if AXsl iSAle and and AXm iSANmn
then Ay isCn;
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T sukanoto ,
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f (Axs),
Ay 2 f (Axs) =
1! + + o1
< L %C (12)
0 i , (9
, Ay, (5)
(12), (7)
minL (Xa, X2, ,Xa);
f (Axs) = Ay,
st{Axs Xu, (13)

xs= (x°+ Axs) X2

Discharging
(13)
4
I II
, 2
; [ II
, if-then
29 348 mm,
[2] 240 x 240 x 3 500(mm),
C40 .
90 s, 17h,
1110 I II
T1, T2, Ta
; if-then
, 30
3 1
3 . c AT,
ATz, ATs 3
,E
3
J= RT?i= 1,23,
2.
Ri

, Ri1< R2< Ry,
1099



19

AT,, AT;, AT,

NB NS

1103 ,1155
1108 4

, Ps pB (2]

20 .

( ) 4

,1 140 ,

15

(@

NB . NS

30 5
if-then
if-then

, T sukanoto

1 PS PB

35

(b)

I
1 085

1110

20

cSo

, 1137

35

(References):
[1] George Stephanopoulos, ChristineNg Persectiveson
the synthesis of plantw ide control structures[J] J of
_ P rocess Control, 2000, 10(2): 97-111
i [2] ZhongjieW ang, Tianyou Chai, Shouping Guan, et al
1127 Hybrid optimization set point strategy for slab furnace
temperature[A ] Proc of the American Control Conf
10%0 -, [C] SanDiego, 1999 4082-4086

(3] ; . [J}

1200

800

t/'C

400

, 2000, 26(4): 537-541
(Chai Tianyou, W ang Zhongjie, Zhang L i Optimal
setting of reheating furnace temperature[J]. A ctaA uto-
matica Sinica, 2000, 26(4): 537-541 )
[4] Carleson Christer, Robert Fuller. Optimization under

fuzzy if-then rules[J]. Fuzzy Sets and Systemns, 2001,

119(1): 111-12Q
[5] Jian-jun Lu, Shu-cheng Fang Solving nonlinear opti-
mization problens with fuzzy relation equation con-

straints[J]. Fuzzy Sets and Systans, 2001, 119 (1): 1-
20Q

CLOPE

HIT

B eam

1100



