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Abstract: The imaging principle of mirrored aperture synthesis (MAS) , which is derived based on far-field
conditions, is not suitable for near-field imaging. In order to solve this problem, the expression of the dual-antenna
cross-correlation under near-field conditions is derived, which is a product of the far-field dual-antenna cross-correlation
and the near-field phase factor. After eliminating the near-field phase factor, the nverse cosine transform can be used to
reconstruct the brightness temperature under near-field conditions. In this paper, two near-field phase correction
methods based on external sources are proposed. Simulations on the point source target and the extended source target
are carried out, respectively. After the near-field phase correction, the error of the brightness temperature
reconstruction becomes small, which verifies the effectiveness of these methods.
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Fig.1 Schematic diagram of the 1D-MAS principle under

far-field conditions
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Fig. 2 Schematic diagram of the 1D-MAS principle under

near-field conditions
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Phases of the dual-antenna cross-correlation before and after using the single-point source phase correction method
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Fig.5 Imaging results obtained by the single-point source phase correction method (point source)
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Fig. 7 Imaging results obtained by the single-point source phase correction method (extended source)
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Fig. 9 Imaging results obtained by the combined phase correction method (point source)
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Fig. 10 Phases of the dual-antenna cross-correlation before and after using the combined phase correction method
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Fig. 11 Imaging results obtained by the combined phase correction method (extended source)
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