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Demonstration of wind ranging and velocimetry using low-power, long-duration,
and frequency-modulation optical pulse

Yoshikawa, Eiichi

3,600,000

(coL)
CDL  PCDL
CDL  FMCDL
PCDL  FMCDL
FMCDL  PCDL FMCDL

A coherent Doppler LIDAR (CDL) with long-duration frequency-modulated pulses

was validated. In traditional CDL using single-frequency pulses (PCDL; pulsed CDL), distance and
velocity resolution are in a trade-off relation. Meanwhile, CDL using frequency-modulated signals
(FMCDL; frequency-modulated CDL) was theoretically proposed in a previous work to dissolve the
trade-off relation. Specifically, the FMCDL"s distance and velocity resolution are determined by
frequency-modulation band width and pulse duration (strictly, auto-correlation function of
transmitting waveform and power spectrum of envelope of the waveform), respectively. A prototype was
developed iIn this study to work as both PCDL and FMCDL. From the observed data, one hundred pair of
distance-velocity profiles of the PCDL and FMCDL were calculated and compared. The obtained
profiles indicated that the FMCDL worked in consistent with the PCDL and accomplished distance and
velocity resolution according to the theory.
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