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Abstract

The cost and ease of implementation of a single aperture antenna are much higher than that of an
aperture array for the same sensitivity or resolution, while an array telescope consisting of mul-
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tiple antennas in the same configuration is bound to outperform a single-antenna telescope, so it
is important to optimise the array. Kiehbadroudinezhad et al have achieved good results using
genetic algorithms for optimisation, due to the high computational cost and poor stability of ge-
netic algorithms, this paper proposes an improved Grey Wolf Optimizer (GWO) for optimisation and
improvement and compares it with VLA_A, a realistic and well-performing Y-type array which
performs well in reality. The experiments show that for the 27 antenna array optimization, the
proposed improved Grey Wolf algorithm allocates the uv-domain more efficiently than the genetic
algorithm, and its final optimized DV Density of the integrated aperture antenna array is 0.3048,
which is smaller than that of the DV Density of the VLA_A and the result obtained from the optimi-
zation of the genetic algorithm.
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Figure 1. Comparison data of convergence factor
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Figure 2. (a) VLA_A position distribution; (b) KAT-7 uv coverage
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Figure 3. (a) Genetic algorithm optimised curve with M as fitness; (b) Antenna configuration obtained from genetic algo-
rithm optimization; (c) Genetic algorithm optimised antenna corresponding to uv coverage
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Figure 4. (a) Optimisation curve of the grey wolf algorithm with M as the fitness; (b)
Antenna configurations optimised by the grey wolf algorithm; (c) Optimised antenna

corresponding to uv coverage by the grey wolf algorithm
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Figure 5. (a) Improved grey wolf algorithm optimising the curve with M
as the fitness; (b) Optimised antenna configuration from the improved grey
wolf algorithm; (c) Optimised antenna corresponding to uv coverage by the
improved grey wolf algorithm
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