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Abstract

In the process of radio astronomy imaging, it is necessary to deconvolve the dirty image obtained
from observation to obtain a “clean” image, which contains the primary beam effect, and the image
not corrected for the primary beam effect will have intensity attenuation in the off-centre area,
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and the further away from the centre, the more obvious the attenuation phenomenon. Although
the traditional primary beam correction method can complete the correction, it is not ideal for the
image edge region, especially for the recovery of the details of the weak structure. Therefore, this
paper proposes a deep learning model of CF-PSPnet, which introduces the attention mechanism,
multi-feature fusion and other operations to achieve the fusion and extraction of different levels of
features in the observed image, so as to achieve the demand for the primary beam correction. Af-
ter the experiments in this paper, it is concluded that CF-PSPnet solves the shortcomings of the
traditional image domain correction method and has good correction effect. The next generation
of radio astronomy telescopes has higher sensitivity, dynamic range and spatial angular resolu-
tion, and the method in this paper provides a more promising solution for its main beam effect
correction.
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Figure 1. Parametric relationships for interference domain antennas
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Figure 2. PPSPnet model architecture diagram
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Figure 3. CF-SPnet model architecture diagram
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Figure 4. Resnet model architecture diagram
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Figure 5. CBAM model architecture diagram
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Table 1. Evaluation index parameters of two main beam correction methods
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Figure 7. Observation model (left); Observations data (with primary beam effect, after deconvolution) (centre); Corrected
image (right)
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Figure 8. (Left) Observation model; (centre) Observation data (with primary beam model, after deconvolution); (right) Cor-
rected image
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Figure 9. Variation of primary beam shape at 3 frequencies (left) 4 GHz (centre) 6 GHz (right) 8 GHz
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Figure 10. The FWHM of primary beam at 3 frequencies
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