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A multi-mapping chaotic immune algorithm and its application
in pattern synthesis for antenna arrays

YE Jian-feng, WANG Yu-feng,PANG Wei-zheng

(College of Information and Communication Engineering, Harbin Engineering University, Harbin 150001,China)

Abstract; The immune algorithm has several defects: the generation of the initial antibody community is
blind, random and redundant; the addition of naturally vanished antibody cells is monotonous; finally, ex-
isting searching modes easily to fall into local convergence. This paper proposed a mixed optimal algorithm
by fusing the advantages of both the immune algorithm and the chaotic optimal algorithm. In this method,
the antibody community is produced using the Hénon sequence, but antibody cells that replace the natural-
ly vanished ones are generated using the Logistic sequence. Two chaotic sequences produced in different
ways bring adequate diversity to the antibody community. As a result, the searching area is widened.
Meanwhile, the simultaneous mapping of Logistic mutations and Gaussian mutations improves searching
efficiency and convergence rates, thereby eliminating premature convergence. The pattern synthesis tech-
nique for array antennas is one of the key technologies in smart antenna systems. The proposed algorithm
is used in calculating the optimal pattern of an antenna array, Simulation results show that the proposed al-
gorithm can remarkably improve optimization performance and avoids local convergence while producing a
high convergence rate.
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Fig. 1 Chaos characteristics of Hénon
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Fig. 2 Normalized antenna pattern
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