Fo1 & H oM (77 < N DR A N S Vol.21 No.2
2007 43 /1 Journal of Hunan University of Technology Mar. 2007

T2 H by e s bt i 5k
11 Matlab JRbE Ry sEEg

R IE, & &
IR TR s 515 B TR %6, WIS #M 412008)

M OE: MR TATS ARG LRER T ERAARARE, SEMBARBRREL L VIININEE &, £
TR, AL P A T AT R T R T AR B pareto AR B T 4R, JHiE M B it 69 LR BEEEZREE
BHRBET G HIR, AT AT R0 A 39 4 89 pareto LM . FFIRIT T /£ Matlab FRIL T B A SR EHE L H LIRS A
FRRAL, EZXTHEREI I pareto RE . R EFHATT R FI, A FEHILA LA Matlab FRBF E I
8 T AT

KR : % BAREAL; Matlabs pareto s SIRIEAFI &

PESES: TP273°5 SERFRIZAD : A MEHS: 1673-9833(2007)02-0092-04

Realization of Immune Genetic Algorithm Based on

Multi-Objective Optimization in Matlab

Chen Feng, Qin Bin
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Abstract: The basic principle of immune algorithm based on multi-objective optimization is illustrated and in a isolation
degree algorithm is rationally lead into cluster algorithm. In algorithm, the feasible solutions are regarded as antibodies and
pareto optimal solution antigens preserved in an antigen population updated by a improved cluster algorithm. Then, the
realization of multi-objective optimization in Matlab environment by using Immune Genetic Algorithm is discussed, especially
for the algorithmic realizations of strength degree calculation, Pareto optimal solution, and hyper mutation. Finally, a practical
example is made to illustrate the feasibility of the suggested algorithm in Matlab environment.
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Hrr fun Z=H PReREL, strvalue JERMRERIISRIE .
function [strvalue]=strength(fun) PGSR TR, fun=[fun,,
fun,]7& AR RRELC
[px.py]=size(fun);
strvalue=zeros(px,1);
for i=1:px
for j=1:px
b=fun(i,:)<=fun(j,’);
if all(b)==1
strvalue(iy=strvalue(i)+1;
else if any(b)==0
strvalue(i)=strvalue(i)-1;
else
strvalue(i)=strvalue(i),
end
end

end
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function|pareto]=keepexcellent(pareto,bestindividual »

length) pareto=vertcat(pareto,bestindividual);
fun3=calobjvalue(pareto,length); // A pareto fiftE Y

b RS (E
i=1;
[px.pyl=size(pareto);
while i<=px
for j=1:1:px // MRS (AT T A S AR T4 1 17
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ifi~=j&all(fun3(i,:)>=fun3(j,:))==1
Sun3(i,)=[1; /fun3 A TS SR
pareto(i,:)=[]; // pareto W AT AR IR

px=px-1;
break // Z 1k fe N 1 —MEFR
end
end
i=it1;

end
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function [paretol=clustering(pareto,length)
fun9=calobjvalue(pareto,length); // THA PR EUE
[px,pyl=size(pareto);
if px>30 /1 ABIH WG B E A SRR B
a=fun9(2,:)—fun9(1,:);
minvalue=norm(a),
b=[pareto(1,:);pareto(2,)];
for i=1:px—1 S/ B T U R 8 A D i AN SRR
REARSELT 5 5T
for j=i+1:px
c=fun9(j,:)-fun9(i,:);
d=norm(c);
if d<minvalue
minvalue=d,
b=[pareto(i,:);pareto(j,:)];
end
end
end
[m,n]=size(b); // AN BE , A IRT BE R A
T
funl0=calobjvalue(b,length); // AR B LR g >
R A AR 20 18 1 T A A
e=1;f=1; // THECHT AR R A AR B IR
for i=1:px
ifnorm(fun9(i,:)—fun10(1,:))<=0.10

e=etl;
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for i=1:px // FEBCHTREAR AT B, R 9RST BER A
[UNEAE pareto it
ife>=f&pareto(i,:)==b(1,:)
pareto(i,:)=[];
break
end
ife<f&pareto(i,:==b(2,:)
pareto(i,:)=[];
break
end
end
end
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Fig. 2 pareto-optimal solution of simple algorithm
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Fig. 3 pareto-optimal solution of immune genetic algorithm
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