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Abstract

An accurate velocity measurement in a sawtooth FMCW radar requires extremely short linear chirp signals that are inversely
proportional to the target velocity. However, the limited bandwidth and linearity of phase-locked loops (PLLs) impose constraints on
the generation of high-speed and wideband chirps. This paper proposed a single-frame velocity estimation method that resolves the
velocity ambiguity caused by Doppler aliasing in long chirps by fusing accurate frequency estimator (ACC) based sub-bin range
refinement, the least-squares slope of the range-time trajectory, and a Doppler FFT. Both simulations and measurements using a W-band
radar system verified that the method enabled the accurate estimation of target velocities exceeding the maximum velocity limit imposed
by the chirp duration.
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Fig. 1. Flow chart of unambiguity velocity estimation in a
single frame method.
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Fig. 2. The front and side view of the W-band radar
module.
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