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Laser Doppler Velocimeter for Vehicle Inertial Navigation System

Zhou Jian Long Xingwu
(College of Optoelectronic Science and Engineering, National University of Defense Technology
Changsha , Hunan 410073, China)

Abstract An idea of using laser Doppler velocimeter (LDV) to offer velocity in vehicle inertial navigation system
was proposed. The principle of measuring its own velocity with laser Doppler was expounded while reference-beam
LDV was designed. And Doppler signal was processed using tracking filter, frequency spectrum refinement and
frequency spectrum correction. The results of theory and experiment showed that: reference-beam LDV solved the
problem that dual-beam LDV can not measure the velocity while out of focus; background signal and part of noise
were eliminated, Doppler signal was tracked so that signal-to-noise ratio was raised; distinguishability of spectrum
was improved, Doppler frequency was more agreed with the actual value, and the error of the system was decreased
by frequency spectrum refinement and correction technology. So LDV can offer valid velocity for vehicle inertial
navigation system.

Key words optical measurement; self-velocity measurement; laser Doppler velocimeter; tracking filter; frequency
spectrum refinement; frequency spectrum correction
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Fig. 1 Schematic of measuring velocity system on vehicle
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Fig. 3 Structure chart of tracking filter for Doppler signal
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