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Compensation of Radiation Pattern Distortion by Mutual
Coupling in the Array Antenna Using the Particle Swarm
Optimization Algorithm
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Abstract This paper proposes the compensation method which decreases the radiation pattern distortion
caused by the mutual coupling in an array antenna. If the element distance of an array antenna decreases,
the radiation pattern could be distorted by the strong mutual coupling, which changes the magnitude and
phase of input signals and causes an unwanted radiation pattern. To remove the pattern distortion,
compensated input signals are inserted in an array antenna. The magnitude and phase of input signals are
determined by Particle Swarm Optimization (PSO) algorithm. A 4x1 dipole array antenna with
omnidirectional elements is used to confirm the validity of the algorithm, where each element is placed in
0.2 wavelength to evoke the strong coupling. After input signals are optimized by PSO, it is found that the
compensated radiation results in the same as the ideal case.
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Fig. 3. Comparison between ideal radiation pattern and
radiation pattern including mutual coupling for the
input signals of 1.,0°, 1,180°, 1,0°, 1.180° (a)

without PSO optimization (b) with PSO optimization
for the antenna feeding signal
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Fig. 4. Comparison between ideal radiation pattern and
radiation pattern including mutual coupling for the
input signals of 1,0°, 120°, 120°, 120° (a)
without PSO optimization (b) with PSO optimization
for the antenna feeding signal
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