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Theme: Numerical simulation and signal processing for millimeter wave radar signals

Background:
My major is observational astronomy using (sub-)millimeter wave band whose frequency is ranging from 100 GHz

to 1 THz. The millimeter wave, especially in the 60 and 70 GHz bands, is also important for consumer use such as
automotive radars for collision avoidance systems and automatic driving. The basic technology, heterodyne system,
in millimeter wave astronomy and radars is common to each other. Therefore, it is important to expand my
knowledge to millimeter wave technology in business use and to exchange our knowledge with each other.

What [ did:

The millimeter wave radars have recently been applied not only for automotive radars but also for vital sensing such
as heart rate monitors. I participated in a project team in Kyocera corporation measuring human heart rate using
millimeter wave radars. One of the important issues is to know the behavior of multipath propagation in small rooms
such as wall reflection because the heart rate measurement is usually done indoors rather than outdoors. I developed
a new simulator to analyze multipath propagation in small rooms by ray-tracing. I also compared its results with
simple experiments in the electromagnetic anechoic chamber, and then assessed the validity of the outputs of the
simulator.



