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Vehicle integrated navigation system based on two dimensional
laser Doppler velocimeter
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Abstract: In order to reduce the measurement error because of the jolting of the vehicle, a novel two
dimensional laser Doppler velocimeter (2-D LDV) was presented. And an idea of building an integrated
navigation using 2-D LDV together with strapdown inertial navigation system (SINS) was proposed. The
basic principle of 2-D LDV was expounded and the specific structure of the system using 2-D LDV
together with SINS was discussed in detail. The result of theory and experiment show that the 2-D LDV
reduces the measurement error because of the jolting of the wvehicle, which has greatly improved the
positional accuracy of the navigation system. The position error has been decreased from 936 m with pure
SINS to 17.2 m with the 1 -D LDV/SINS integrated system to 7.1 m with the 2 -D LDV/SINS
integrated system for the total distance of 29.67 km. 2-D LDV is more suitable for the vehicle integrated
navigation system relative to the 1-D LDV.
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Fig.5 Angle of installation calibration schematic diagram of IMU
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Tab.1 Main performance of 2-D LDV

Content Performance

Forward subsystem 0.043% (10)

Backward subsystem 0.046% (10)

Range of measurement/km -h-* 0.1-120
Output frequency/Hz 100
Distance of installation/m <1.5
Wavelength of laser/nm 532
Inclination angle/(°) 60
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Fig.6 Photo of experiment
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