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Abstract

Generally the traditional optimization methods have possibilities not only to give a different

optimum value according to their starting point, but also to get to local optima.
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On the other hand, Genetic Algorithm (GA) has an ability of robust global search. In
this paper, a new optimization method - the combination of traditional optimization method
and genetic algorithm - is presented so as to overcome the above disadvantage of
traditional methods. In order to increase the efficiency of the hybrid optimization method,
a knowledge-based reasoning is adopted in the part of mathematical modeling, algorithm

selection, and process control.

The wvalidation of the developed knowledge-based hybrid optimization method was
examined and verified by applving the method to nonlinear mathematical models.
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Procedure GA
begin
t=0;
initialize P(t);
—-- P(t) is the population at time t
evaluate structures in p(t);
while (termination condition not satisfied)
do
begin
t = t+];
select P(t) from P(t-1);
recombine structures in  P(t);
evaluate structures in P(t);
end
end.

Fig.1 Procedure of a genetic algorithm
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PROBLEMI : Design Model 1
Minn. Ax)= x,+2 x,

sub. to
g1)=( x,*+(x,—5/25-120
g2 ={x -5 x,9/2%5-120
g3H=x,—1=20
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PROGRAM PROBLEM

BEGINE

REDUCTION 0.01

UNKNOWNS

X1, 4252199, 0.400000, 0.000000, 10.000000
X2, 3870968, 0.400000, 0.000000, 10.000000
F,-2.813116, 0.400000, -6.257050, -2.887869
SYSTEM

32.-4xX1-X2+2 GE. 0.
F=-14SQRT(25.~(X1-5.)*2.-(X2-5.)%*2.)
MINIMIZE F

SOLVE

WRITE (x*) 'X1 ="', X1

WRITE (x*) 'X2 = ', X2

WRITE (+*) 'F =", F

STOP

END

TEXTEND

Fig.7. Automatic generated optimization
model for SLAM

Global Optima x* = (991.0), Ax*) = 119

PROBLEMZ : Design Model 2 [15]
Mn. A= (x,—-2)*+ (x,—1)?
sub. to
g)=—0.25 x;°— x,2+120
P1)=x,-2x,+1=0

Global Optima x* = (0.8229, 09114),
Ax*) = 1395

PROBLEMS3 : Design Model 3 [15]
Min.
A= (x; =D+ (x2,— x) 2+ (x,— x3)*
sub. to —10< x,<10, i=123
D= x,(1+ x4+ x;'—4-3V2=0

Global Optima x "=(1.10486,1.19667,1.53526),
Ax") = 00325682

o153, ol

Table 1 Success rates of 3 methods
(Number of success/number of

trials)
Method KB-

§ SLAM | GA _
2d Hybrid
Model 1 1/5 3/3 3/3
Model 2 5/5 3/3 3/3
Model 3 1/5 3/3 3/3
Model 4 4/5 1/3 3/3

PROBLEM 4 : Design Model 4 [15]
Min.

A)=4 x,%+2 x3°42 x32-33x,+16 x,—24 x3

Sub. to
R1)=3x,—2 x,2—7=0
R2)=4x,— x23°—11=0

Global Optima x " = (53267, -2.1190, 3.2105)
A x*) = -1436461422
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& Ao digt M2 g2 Al Global
Optimum$& 3= A 388 Table 19 Yehiith
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Constraint3Hg o= ZAZA GAME olE
Z+z} $709] Inequality Constraint® ZAlsle] o}
FeuA o= ARE Azt 2d7olM At
¥ Knowledge-Based Hybrid Method= GA 7}
o=AHE HHH FHAIR b SLAME 3
Foz 71F A4 d sE AT Fok

£ 2 7i¥e] deslHME gl F7hol A
o AR, F T dEA, R A,
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