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Design of ceramic formula based on genetic algorithms

LUO Yanxia', YANG Yun’, CHE Yan'
(1. Department of Information Engineering , Putian University , Putian 351100, China; 2. College of Electrical

and Information Engineering » Shaanxi University of Science & Technology, Xi'an 710021, China )

Abstract: In order to optimize ceramic formulation, an optimization model of ceramic formulation was estab-
lished with absolute error as objective function, and standard genetic algorithm was used to design the formu-
lation. Aiming at the problems of prematurity and low efficiency in the standard genetic algorithm, the algo-
rithm {rom the aspects of population setting, encoding mode and operator were improred. The formula experi-
ments of 100 times show that the absolute error of the formula accuracy of the improved genetic algorithm is
only about 0.1, which is significantly better than that of the standard genetic algorithm.
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min f,(X) =X U} + X, U; + X,U; + -+ + X, U;, — D ;
min f,(X) =X U} + X, Ui + X, Ui + - + XU} — D;;

min f5 (X) =X, U} + X, U} + X, U§ + -+ + X, U — Dy,
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minf(x)=A {“L} (ZA ~1). (3)
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child 1=rnd X parent 14+ (1—rnd) X parent 2,
child2=rnd X parent 2+ (1—rnd) X parent 1.
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WP, =0.99(1 —gen/G), P, =0.99(1 — gen/G), N .

Pas /1< fous

p.= (Po =P —fue) o (8)
Pd B l f‘maxh 7‘f‘av?{ B ’ f > fﬂvg.
B P =0.3(1 — gen/G) s P, =0.01(1 — gen/G), N ;
Pml b f < f;wg;
P, = P, —P. )(f  —Ff 9
Pm1 _ ( ml f‘ mzi(; max f) s f‘ 2 f;wg.

L. P, 5 P RISEOAIR . gen J 4 ET EATIVEL. G N —HB(G = gen) s [ JHEA B RIS N AH .
S e FRERIERIE R /1 2538 AT AS R I B R 38 R AR o 78 S A MR 0

3 KBIHERSH
VUSRS ) 04 B Re TE J7 o 02 47 S 035 BT ek I s S O B JEURE B A 2 LR n 6 1 B

x1 BREARERUFEN
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Ji A SiO, AL O, Fe, O, CaO MgO K, O Na, O TiO,
ER7N i 71.12 22.05 0.40 0.20 0.40 5.79 5.79 0
oA 44.23 38.29 0.72 0 0.26 0.35 0.21 2.38
JE LA 45.55 36.28 3.29 0.31 0.14 0 0 1.24
a2 99.48 0.36 0.10 0 0 0 0 0
BEOKA 64.34 19.47 0.87 1.37 3.30 11.70 0 0
ZELBKA 65.86 19.88 0.21 0.17 0.39 10.29 10.29 0
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SiO, 67.253 0 69.435 2.182 0.052 2 3.245 0.077 6
Al, O 20.851 1 21.824 0.973 0 4.664 0
Fe, O, 0.378 3 0.426 0.048 0 12.606 0
Ca0 0.189 1 0.196 —0.032 0 17.040 0
MgO 0.378 3 0.322 —0.056 0 14.937 0
K, O 5.475 2 4.075 —1.400 0.171 6 25.574 3.134 9
Na, O 5.475 2 3.760 —1.714 —0.223 8 31.299 4.088 1
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