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Abstract; In order to improve the reconstruction quality of nonuniform aperture synthesis radiometers
(NASRs) . the reconstruction method based on system function optimization is proposed in this paper for the first
time. In the method, the system function of NASRs is optimized to mitigate the impact of nonuniformly distributed
antennas on the system performance. In the process of optimization, the regularization is introduced to stabilize
reconstructed images. However, the regularization degrades the reconstruction quality. To compensate for the loss
of the reconstruction quality, the iteration method is introduced. The numerical results demonstrate that the method
can effectively improve the quality of reconstruction images for non-ideal NASRs, which can be applied to image
reconstruction of distributed aperture synthesis radiometers ( ASRs) based on satellite formation flying.
Additionally, this work can provide a valuable theoretical basis for array configuration optimization of distributed
ASRs.

Keywords: aperture synthesis radiometer ( ASR); nonuniform antenna array; array factor; brightness

temperature reconstruction; visibility
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Fig. 1 One-dimensional nonuniform antenna

array and its system function
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Fig. 2 One-dimensional random antenna array
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Fig. 4 System function of simulated array
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