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The automatic emergency braking system is expeoted a standard automotive
safety measure in the next decade. The microwalar,ralong with other ranging
systems, such as LIDAR, camera and ultrasound sgnisoone of the essential
components. In particular, the collision avoidamadar (CAR) operates in the
millimeter wave band is aimed for short- and midga target detection. Since
scattering properties of typical motorway and reatk targets may vary greatly,
radar cross section (RCS) assessment of poterdrgets is necessary for
development of detection and characterization dlgos. Both strong scatters,
such as cars and trucks, as well as weak ones cshmulevaluated. In [1],
backscattering from the bicycle and the rider isasueed in a compact range for
the 77 GHz band. Note, because potential targes sire in the order of tens of
inches to several yards, they are likely locatethanear-field of millimeter wave
radars. For example, based on thé/arriteria, the far zone boundary is 14.4 m
for a circular disk with a 30 cm diameter at 24 GHience, the planar wave
incidence assumption is not valid and the amounaxkscattering becomes a
function of the radar-to-target. The interferencanf different scattering centers
may result in a suddenly dropped backscatteringllevhich can lead to a miss
detection for the worst case scenario.

In this work, we explore this phenome via full wearggth simulation. A circular
metal disk of 22.5 cm in diameter serves as thgetaf~or normal incidence, as
the antenna-to-target distance increases from 3@0ta@m, a minimum of 7
dBV/m is observed in the reflected E-field at 50 wrmile reflection levels are
greater than 20 dBV/m at other distances. Simulati@aiso reveal that for short
ranges, reflected E-fields of normal incidence HdedB smaller than the ones
with small oblique incident angles. Measurements@mnducted in a millimeter
antenna range where the maximum antenna-to-taigiinde is 80 cm. Results
validate that phase cancellation from small targets take place in short ranges
for automotive radars operated in the millimetevevdband. As a consequence,
cautions should be taken for the development ofjetarcharacterization
algorithms.
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