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Abstract: Forward-looking imaging of airborne scanning radar is widely used in situation awareness,
autonomous navigation and terrain following. When the radar is influenced by unintentional temporally
sporadic electromagnetic interference or abnormal equipment performance, the echo signal contains outliers.
Existing super-resolution methods can suppress outliers and improve azimuth resolution, but the real-time
computing problem is not considered. In this study, we propose an airborne scanning radar super-resolution
method to achieve fast forward-looking imaging when echo data are abnormal. First, we propose using the

Student-t¢ distribution to model noise. Then, the expectation-maximization method is used to estimate the
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parameters. Inspired by the truncated singular value decomposition method, we introduce the truncated unitary

matrix into the estimation formula of the target scattering coefficient. Finally, the size of inverse matrix is

reduced and the computational complexity of parameter estimation is reduced through matrix transformation.

The simulation results show that the proposed method can improve the azimuth resolution of forward-looking

imaging in a shorter time, and suppress outliers in echo data.
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Fig. 1 Geometric model of scanning radar
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