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Abstract: Image reconstruction for Mirrored Aperture Synthesis(MAS) radiometer is an image inversion process
from cosine visibility function to brightness temperature, and the cosine visibility function is solved by the
transformation equation. However, the transformation equation is ill-conditioned equation, and a small error in
the correlation output causes a big deviation in the cosine visibility function. Therefore, the solution of the ill-
conditioned equations is the key to the success of the brightness temperature reconstruction algorithm. Based
on the basic principle of MAS, the ill-conditioned transformation matrix is analyzed, and the truncated singular
value decomposition is applied to the solution of the transformation equation for MAS. Simulation and
experiment show that this method can effectively reduce noise and improve image quality.
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