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Abstract - Millimeter-wave sensors are promising as an environmentally robust sensing
technology being applicable to day/night and all-weather conditions. In this project, we
remarkably enhances the spatial, velocity, and temporal resolution in millimeter-wave sensors by
introducing Doppler velocity and wavenumber space decomposition into our original
super-resolution image and velocity estimation method. Furthermore, by combining multiple
scattered waves and deep learning, we have developed a real-time and highly accurate
identification scheme of targets that exist outside the line of sight. Through numerous test, we
have achieved range accuracy of 10 mm, temporal resolution of 0.1 s, and velocity resolution of
0.1 m/s for isolated targets and pedestrian targets in an anechoic chamber using existing 79 GHz
radar and on a real road environment, and have realized multidimensional imaging with
information on speed and direction. In addition, using multiple scattered waves between parked
vehicles on a real road, the three-class identification problem of bicycle, human body, and
dummy was successfully solved with an accuracy of more than 90%.
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