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Design of Antenna Array Using Harmony Search Algorithm
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Abstract: In this study, the Harmony Search Algorithm is applied to adjustment of optimum position for antenna arrays.
Optimization is implemented by minimizing the side-lobe level under the constraint of desired main-beam width. Ini-
tially, fundamentals of antenna arrays and functions of radiation patterns are introduced. Next, detailed procedures for
achieving the optimization are given. Simulation results show that optimization of radiation patterns based on Harmony
Search Algorithm is very efficient. It spends less time to achieve global convergence, and is thus suitable to treat linear
and nonlinear problems in engineering. In addition, the proposed scheme can also be extended to treat optimization
problems in many other fields of engineering.
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Figure 1. Antenna radiation pattern
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Figure 2. Case 1: radiation pattern
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Figure 4. Case 3: radiation pattern

B4 fF=: EHHAE

RS, B A S R R I R
T, ASMmBaSSHE D> LA S LIS
PRAESERFPE, Oh T g o TR 51 2 ] R AR K
.

6. BUis

FESLIRRE ) I 2 %, MR OhH
RNy, SRAEIIT R E M, I AR 2 4R 153
R .

Copyright © 2012 Hanspub



JSE AR 8 T et 81 R 26

£EHk (References)

(1]
(2]

(3]

(4]

(5]

(6]

E. Z. Rodger, H. T. William. Principle of communication. River
Street Hoboken: Wiley, 2002.

R. K. Arora, N. C. V. Krishnamacharyulu. Synthesis of un-
equally spaced arrays using dynamic programming. IEEE Trans-
actions on Antennas Propag, 1968, AP-16: 593-595.

P. Jarske, T. Saramaki, S. K. Mitra and Y. Neuvo. On properties
and design of nonuniformly spaced linear arrays. IEEE Transac-
tions on Acoustics, Speech Signal Process, 1988, 36(3): 372-
380.

V. Murino, A. Trucco and C. S. Regazzoni. Synthesis of un-
equally spaced arrays by simulated annealing. IEEE Trans Sig-
nal Processing, 1996, 44(1): 119-123.

M. A. Panduro. Design of coherently radiating structures in a
linear array geometry using genetic algorithms. AEU-Interna-
tional Journal of Electronics and Communications, 2007, 61(8):
515-520.

E. Rajo-Iglesias, O. Quevedo-Teruel. Linear array synthesis using
an ant-colony-optimization-based algorithm. IEEE Antennas and
Propagation Magazine, 2007, 49(2): 70-79.

Copyright © 2012 Hanspub

(7]

(8]
[9]
[10]

P. J. Bevelacqua, C. A. Balanis. Minimum sidelobe levels for
linear arrays. IEEE Transactions on Antennas and Propagation,
2007, 55(12): 3442-3449.

C. H. Rober. Phased array antennas. River Street Hoboken:
Wiley, 2009.

C. A. Balanis. Antenna theory: Analysis and design. River Street
Hoboken: Wiley, 2005.

Z. W. Geem, J. H. Kim and G. V. Loganathan. A new heuristic
optimization algorithm: Harmony search algorithm. Simulation,
2001, 76(2): 60-68.

EH, BFE, skt MsE S RIEEL M S I st 2 4
e N AT]. KEEREENF, 2008, 26(4): 36-39.

BORR, SR, TR, LTR8BS E RO
TFERRRMI]. AKMEEER, 2007, S1: 682-686.

REF, ZRA. R RGN I SCHF A B AL IR
LRI MR Tk K 22254, 2009, 41(8): 207-210.

M. Mahdavi, M. Fesanghary and E. Damangir. An improved
harmony search algorithm for solving optimization problems. Ap-
plied Mathematics and Computation, 2005, 188(2): 1567-1579.

43



