a2 2 M oROE T ok % ¢ R Vol. 42 No.2
2010 4£2 J JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Feb. 2010

RE&mBNZiT IGA 773%

E= A N

(1. WL K Blepfi RBFSEBE, BT 310027, jhyang@ zju. edu. cnj 2. $VL K- HHEAIRLE S HAR AR, 0 310027)

W OE: W T BB E RN R W R R T N R R B0 AR Hok e b
MR RA] R AR E RN BRI ANRAREGRE AT REEN R R X K RER
B, ERAREEHNFREMAEI. FEERRR M RS, R &SP gk th
BE, HERREA BB RS EZRE 50% ~60% , HEPATHE L ER S, £ M E N 8.47 GHz B 1% 11
BRENZE KT S G /NTHEE 9 F 425 119.91% F1 258.89% , itk 5. S B e EEEF I T &
EEFHTRXERMAR DY RS R ERE WS, AR R T & &Rk Sty 58, s e e A
R b R T kAR B R R & BT R A R R R

KRR RIRIEAA SRR R R T R RAE Mkt

mESZE S TP391.9 EkbRERRD: A MERS: 0367 -6234(2010)02 -0317 - 06

A novel immune genetic algorithm for antenna design
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Abstract: The immune genetic algorithm (IGA) was introduced into the fast optimization of antenna design.
By employing antigen recognition, concentration regulation as well as memory mechanism, and adopting a new
hybrid encoding to simplify the description of antenna structure and the operations of crossover and mutation;
the fast optimization of antenna structure was realized. ;The simulation of STS satellite antenna was carried out
to verify the proposed method. Results show that the iteration times are reduced evidently in the antenna de-
sign, the convergence rate is sped up about 50% -60% . The maximum and minimum average gains for the
designed antenna at 8. 47 GHz are increased by 119.91% and 258. 89% , respectively. Compared with tradi-
tional genetic algorithms, IGA overcomes their shortcomings in local search and avoids the problem of imma-
ture convergence, which proves the effectiveness of IGA in the antenna design.
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10 ANTIGEN ——( PR, RESTRICTIONS) ;

define
20 PR —— { requirment, , requirment,, -,

requirment, fs

define

30 RESTRICTIONS —— { restriction, , restric-

tion, , -+, restriction, | ;

define
40 ANTIBODY —— { antibody, , antibody, , -+-

b

antibody, | ;

50 for( i =0;i < N i + +)//FeAmtapuik
T

60 Generate( G _antibody, ) ;

70 G = { G _antibody,, G _antibody,, -, G _
antibody , | C ANTIBODY, VY G _antibody, e
ANTIBODY

80 for( i =050 < Ny i + +)//F IR

90 Generate( H _antibody) ;

100 H = { H _antibody,, H _antibody,, ---,
H _antibody, | C ANTIBODY, YV H _antibody ; e
ANTIBODY

110 for( i =03 < M; i +)//HEi01zEN
EIR NP E AR (ED

120 CalculateFitness( H _fitness)

130 while( TURE) |

140 for( i =03 < Ni i + +) | //FEHik
THE LA 0 538 R0 R

150 CalculateAffinity ( G _ affinity) ;

160 CalculateConcentration ( G _ concen-
tration ) ;

170 |

180 for( i =0;i < N; i + +)//%Puifut
AT FEAG I , ok vy DU L A 78 S 4

190 if( G _concentration > CONENTRATION)

200 Mutation( G _antibody) ;

210 for(i =0;i < N;i + +)//iTBEHE
FIRE G INBUIAR )3 1 B2

220 CalculateFitness( G _fitness) ;

230 Update( H ) ;//FFrCIC R

240 if (Perform ( H) = = TURE) //# K £k
PERET I 2R IR H

250

260

270

280

290 |
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return;
CrossoverOperate( G ) ;
MutationOperate( G ) ;
)3

GenerateNextPopulation (
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