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Ultra-wideband (UWB) pulse radars have a definite advantage in high-range resolution imaging, and
are suitable for short-range measurements, particularly at disaster sites or security scenes where
optical sensors are rarely suitable because of dust or strong backlighting.

Although we have already proposed an accurate imaging algorithm called Range Points Migration
(RPM), its reconstructible area is too small to identify the shape of an object if it is far from the radar
and the size of the aperture is inadequate. To resolve this problem, we proposed a novel image
expansion method based on ellipse extrapolation; it enhances extrapolation accuracy by deriving direct
estimates of the observed range points distributed in the data space. Numerical validation shows that
the proposed method accurately extrapolates part of the target boundary, even if an extremely small
region of the target boundary is obtained by RPM.

As another solution for the shadow region issue, we proposed the imaging algorithm based on the range
derivative of doubly scattered signals, where an initial image obtained by RPM is used to the best effect.
This method is based on an original proposition that each DOA of the double scattered points is strictly
derived from the derivative of range points both in the 2-D and 3-D cases. This proposition enables us to
directly estimate a target boundary corresponding to the doubly scattered centers without any integration
procedures. The results of numerical simulations, investigating various target shapes and computational
complexities, show that the proposed method accomplishes high-speed target boundary extraction in

situations, which produce a shadow using existing techniques.




