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In this research, we have developed AMCW, FMCW, and ToF LiDAR, and

established high-performance 3D measurement technologies. Regarding the AMCW method, we proposed the
PMCW method to improve data loss by the reduced speckle effects and expanded dynamic range. In
addition, a Bessel-Gauss beam was developed to improve the vertical and horizontal spatial
resolution, and a point cloud processing method was developed to eliminate ranging ambiguity errors.
Furthermore, we proposed a non-mechanical beam scanning scheme and the CAMPS method and obtained a
depth accuracy higher than that of the AMCW method. Regarding the FMCW approach, we have developed a
wavelength sweeping nonlinearity compensation algorithm and succeeded in improving the depth
resolution. Finally, an ultra-short pulse having a fs pulse width and optical sampling were
introduced into the ToF method to realize high depth resolution. We also developed an algorithm for
pulse measurement with a less amount of calculation.
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