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Intelligent integrated optimization control of quality and quantity

for lead-zinc sintering process
XU Chen-hua, WU Min

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

Abstract: Based on features in the lead-zinc sintering process, such as the large time delay and multiple constraints, the
quality-quantity-based predictive model is established and an intelligent integrated optimization control method is proposed.
First, the fuzzy clustering searching method is applied to the database query optimization, and the suboptimal solution of
this problem is calculated. Second, the elitist preserved simple genetic algorithm and chaos optimization are used to
implement the accurate optimization. Practical applications confirm the global convergence of the method and demonstrate
its industrial feasibilities in promoting product quantity and improving product quality. It is an effective and new idea to
implement the global optimization control for complex process.
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predictive model)

DABE 45 P 5 FRUIIASE 7R A 451, ff i o 428 I 4 A 2R
(K1 NAE R 10 29,9,83,84,25,6,27,25,9,L10-
K HI3/ZBPNNZ 4, iy N\ J2 Fn 2 R p 42 e A £
3N 10F0L, Ba 2 & o Bz A 56 A At
B0 e D20, 58 SRR AR AN B2 T IR B N R
vt Ay

X TR, RS20 P4 TT 1 W 28 254, 58
XA TT A AT H ol

10

T = Y w; T+ by, (D
j=1

y; = tansgn z;. 2)

A w; A AN BE PR E TC RIS A S N AR 5 (1AL
{H, by 20 N A B Z AR TT I BIME, tan sig(-) &R
ARk P sigmoidifil ek £, Bi

tansgn(z) = 1o 1. (3)
5E SCH HE 2 A28 TT IR i A A A
20
To = ) wioYi+ bo. “)

i=1

N wi o Ron S B Z A 22 o0 1 i A2 B (B,
bo A AR T B .
AR (D)~ (il BT RF B 4 I e be 4 5™ B
2 I 2% IR 2R Ty
10

20
X = o — Z wi7otan Sgn(z Wi 5 + bz) + bo.

(&)

i=1 j=1

S IR e, ; PO ED;  bo HIBPNNIZ53K7.
ST FE AR P B ()2 e 4 = BRI Al
L3R HER B B, 25 e

X = fx(x1, @2, 23, T4, T5, T, T7, T, Tg, T10). (6)

S A A R 1 S SR A I TR A — 2
FHE 2 AT AE — 2 I DG IR, DR IR FH 2 AL ) Aot
25 I 24 5 VA0 e 4 e 1) 5 B R R R ) S T
TR, S T R B, R FAH [F] 1932 BPNN &Y
FaJ(10-20-1), $5 38 1 JE 26 P bR £ A\ i H O &
L(DF@)FT7s.

e Gk LB A R A 40 O 2% T A A

X = fxl($17$2,$37$4,$5a$67x77$87$9,$10)-

(7)
Jo8 458 I E i A 25 IR 4% N A AR -
X7 = fx7 ($1, L2, L3, X4, T5, X6, L7, X8, L9, 1'10)-
3

3.2 AR (Verification of models)
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Table 1 Predictive results of quality-quantity-based
model
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4 JRE;T 'L H(Quality-quantity-based
optimization control)
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Fig. 1 Configuration of integrated optimization control
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4.2 B AL I B vk (Intelligent integrated
optimization control algorithm)
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9i1(2) =3 -3 <0, go(z) =23 -7 <0,

93(2) =10 — x4, <0, ga(z) =24 —20<0,
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Fig. 2 Results of quality-quantity optimization control
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