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Research status of laser Doppler velocity radar technology

BAI Rui-xia, WANG Bin-yong, TONG Peng

(Shanghai Institute of Technical Physics of Chinese Academy of Sciences,

Key Laboratory of Space Active Opto-electronics Technology , CAS, Shanghai 200083, China )

Abstract ; Doppler frequency extraction algorithm is one of the key technologies of laser Doppler velocity radar. It has

a direct effect on the measurement precision, operating range and dynamic response range. Taking a typical laser

Doppler velocity radar as an example,the composition and key technologies of the laser Doppler velocity radar system

are introduced. Performance indexes and technological parameters of typical laser Doppler velocity radar systems at

home and abroad are compared and analyzed. Furthermore,varieties of algorithms which are used to extract Doppler

frequency are studied. Also,the merit and demerit of these algorithms are summarized. Finally,the Doppler frequency

extraction algorithms are prospected.
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Fig. 1 Basic structure of Laser Doppler Velocity Radar
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Fig. 2 Coaxial optical path schematic diagram
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Fig. 3 Linear frequency modulation direction
discriminant diagram
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Fig. 4 Four kinds of products of Laser Doppler Velocimeter
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Tab.1 Foreign Laser Doppler Velocimeter performances

I ) 5 03 7 0 SHOR HE
TSI FSA -3P(U.S.) —-500 ~800 m/s 0.2%
PL type laser velocimeter( U. S. ) 8 ~321 km/s +2 km/h
Artium PDI - FP(U. S. ) —-100 ~300 m/s 1%
Polytec LSV3000 ( Germany ) 0 ~ +£2500 m/min 0. 1% of measured value
LaVison( Germany ) 0 ~100m/s 0. 4% of measured value
BT87 — SI.25100 ( Britain) 0. 3 ~3000m/min 0. 1% of measured value
Moduloc MSE - V1500 ( Britain) 0 ~45m/s 0. 05% of measured value

DISAS5 - I( Denmark )

3mm/s ~300m/s

1%

DISA55 — I1( Denmark ) 3mm/s ~300m/s 1%

DISAS55 —90( Denmark ) 2mm/s ~2000m/s 1% ~2.5%
BBCGOesz LSEO1 ( Austria) 5.5mm/s ~333. Tm/s 1%

NASA Marshall Flight center(U. S. ) subsonic and supersonic gas /

x2 EAWHLSE BN R
Tab.2 Domestic Laser Doppler

Velocimeter performances
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ok 3 P T (6 1~70 m/s More than 1%
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WLk / 0.5%
i A 0 ~20 m/s 2%
H o2 L10] / Better than 1%
L PN 4 ~90 m/s 1%
HHRg ke 12 0~111 m/s Better than 1%
ARl Ak B3] 0~167 m/s Better than 1%
Fe P T e (14 3 ~69 m/s Better than 0. 3%
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Tab.3 Doppler frequency extraction algorithm
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