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Design of Dual-band Antenna Array by Using Genetic Algorithm

Abstract

The feasibility of a new design approach for dual-band antenna array using genetic algorithm 1s
demonstrated in this study. In the past year, one dual-band printed-strip dipole antenna, which operates at
0.9/1.8 GHz, had been implemented in the laboratory and leads to a satisfactory performance. However,
the antenna element is suitable for application at base-station rather than handset. Conventional antennas
suitable for base-station application are arrays, which consist of antenna elements and at least one feed
network. Feed networks for antenna arrays are usually designed to operate at single-band capability, and
therefore, it requires two feed networks for a conventional dual-band antenna array. Nevertheless, a
dual-band antenna array fed by signal feed network 1s feasible in our study. To begin with, a full-wave
solver IE3D 1is applied to evaluate the impedance matrix of antenna array with eight elements. Then, the
antenna array 1s modeled as a cascaded equivalent transmission line such that the genetic algorithm could
be applied to find the optimal dimensions of feed network. Finally, the procedure 1s employed for a feed
network of dual-band antenna array and yields a seven-section design, which meets the specification of

base-station antennas.
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TABLE I
ENCODING SCHEME FOR GENETIC ALGORITHM

Parameter =~ Range of Search Space ~ Encoding Bits ~ Resolution

0, 05,0 10 ~35.4 mm 7 0.2 mm
t, 190 ~ 215.4 mm 7 0.2 mm
l, 90 ~ 115.4 mm 7 0.2 mm
‘. 80 ~ 105.4 mm 7 0.2 mm

W, ~W, 0.8 ~7.1 mm 6 0.1 mm

Note: ¢ = length, W = width

TABLE II
ENCODING SCHEME FOR GENETIC ALGORITHM

Parameter =~ Range of Search Space  Encoding Bits ~ Resolution

NN N> 10 ~61.1 mm 9 0.1 mm
t, 180 ~ 231.1 mm 9 0.1 mm
, 90 ~ 141.1 mm 9 0.1 mm
l 80 ~131.1 mm 9 0.1 mm
W, ~W, 0.8~7.1 mm 6 0.1 mm

Note: ¢ = length, W = width
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TABLE III
Dimensions of feed network (6-section)
Y \W
1 24.6 4
2 205.2 23
3 20 53
4 110.4 3.5
5 25.6 5.6
6 94.8 3.6

Note: ¢ = length, W = width ( Unit in mm)

TABLE 1V
Dimensions of feed network (7-section)

/ W
1 294 3.7
2 213.3 1.5
3 58.6 6.4
4 118.2 3.3
5 19 0.8
6 121.7 0.8
7 10 6.2

Note: ¢ =length, W = width ( Unit in mm)
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