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Theoretical and simulation analysis of the pulsed LDV

CHEN Lanjian, ZHOU Jian™ , JIN Shilong
(College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China)

Abstract; Continuous-wave LDV (laser Doppler velocimeters) are limited in low-altitude velocity measurement due to factors such as the low

power of continuous-wave lasers and optical system diffraction. By introducing the concept of " virtual distance" to expand the Feuilleté model, the

time-domain echo signal model for pulsed LDV had been established. Simulation results indicate that pulsed LDV can perform velocity measurement

through the accumulation of hard target echo signals. Pulsed LDV can also utilize longer laser pulse widths for detection without restricted by spatial

resolution, the feasibility of high-precision velocity measurement using long pulses with pulsed LDV is verifies, laying a theoretical foundation for

future experimental validation of the pulsed LDV. Pulsed LDV is capable of detecting echo signals scattered from targets at 5 km and beyond,

significantly extending the working distance range of LDV. This makes LDV applicable in integrated navigation of low-altitude aircrafts and

planetary surface landing navigation for spacecrafts, and other scenarios that require long-distance high-precision velocity measurement.
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Fig.1 Schematic diagram of laser pulse

scattering process by hard target
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Fig.2 Schematic diagram of time-domain

echo signal model for pulsed LDV
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Fig.3 Echo signal of 400 ns single pulse
emission in time domain
X107°
6
E
2
il
=
=
2
0 L "
0 20 40 60 80 100

FHA/MHz
14 400 ns Sk R R SR E
Fig.4  Signal of 400 ns single pulse emission in

frequency domain
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Fig.7  Echo signals in time domain after

11 ps pulses accumulation
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