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Research on the passive detection technology using space-borne
synthesis aperture microwave radiometers for the sea surface target
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Abstract;: To detect the large-scale vessel targets in the whole day, all-weather and concealed, the syn-
thesis aperture microwave radiometers with high resolution are proposed for the first time as a space-
borne microwave thermal radiation passive detection system, which is used to detect the vessel targets
on the sea. A novel method is proposed to quantitatively evaluate the detection capability of a space-
borne microwave passive detection system. The relationship between system’ s main specifications, the
microwave radiation cross section of the target and the detection distance is established. The detection
probability and the detection distance are derived, respectively. Simulation analysis and air-borne ex-
periments are also carried out. Both simulation and experimental results demonstrate the feasibility of
the space-borne synthesis aperture microwave thermal radiation passive detection technology with high
resolution to detect the large-scale vessel targets. The synthesis aperture microwave radiometers with
high resolution can be used as an important complementary system for space-based warning.
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Fig.1 The diagrammatic sketch of space-borne aper-
ture synthesis microwave radiometric system with high
resolution to detection large vessel targets
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Table 1 The specifications of the X-band aperture synthe-
sis microwave radiometric system
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