BAlE 2

hoE W ot

2014 4¢ 2 /1 CHINESE JOURNAL OF LASERS

LR SR S ALY A N ER N
BOF OREE B B AL

CIEST 2= R A AR B2 50 AR 2B » b st 100191)

WE W00 BRI ERE B & TR 2= R ER ARy AEG M EERS. A TREGEH
SR 2 MO E BN R R HE MM RE R Oren-Nayar #5007 153 Mr 7 Ik o B8 5t £ 5 45 (81 % oh % 2 Ja) 19 38 4k
KRR IFUIIE T R G W LG A 2 R T BE IR RS M BB R GG B R TR B A X = . 45
HH KO- D 5% A R T00 A 4% A (0 BE B0 1R . 38 2o S0 36 %o b R 0073 4% #f Ry 53°R 24° s i I i 5 3% L 3600 T 43 A7 45 31 1Y
£ BE 18 B 1 ) G B

KR OO FEBOBEIR SA ZBOR s BOR AR R

FES %S TNI58.98 XHERFRIRED A doi: 10.3788/CJL201441.0214001

Research on Beam Pointing Angle for Three-Beam Doppler
Vehicle Lidar

Fan Zhe Zhang Chunxi

(School of Instrumentation Science and Optoelectronics Engineering , Beihang University, Beijing 100191, China)

Ou Pan Han Fengshan

Abstract
important equipment of modern navigation system. In order to improve the performance of three-beam Doppler

Due to the high measurement accuracy and no speed accumulated error. Doppler lidar becomes an

vehicle lidar, Oren-Nayar model is used to analyze the relationship between the beam pointing angle and the echo
power. The dependences of the signal-to-noise ratio and speed sensitivity on beam pointing angle are studied too. The
ranges of horizontal deflection angle and the complement of zenith angle are provided. The comparative experiments
are conducted with the complement of zenith angle equal to 53° and 24°, separately. Experimental results show that
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the chosen angles are appropriate.
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Doppler vehicle lidar
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Fig. 2 Relationship between normalized echo power

and beam pointing angle with different roughnesses
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Fig. 5 Schematic diagram of the experimental setup
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Table 1 Key parameters and index of the system
Parameter Value Parameter Value

Wavelength A /nm 1550 Homodyne efficiency Thom 0.5
Coherence loss Teoh 0.3 Quantum efficiency Tdet 0.9
Laser output power Pp,/mW 10 Spot diameter D /mm 2.5
Transmission of atmosphere T, 0.95 Transmission of transmitter T\, 0.3
Transmission of receiver T, 0.3 Target reflectivity p 0.1
Height of the antenna H /m 1 Sampling rate f,/kHz 512

Fast Fourier transform point 1024 Running speed v /(cm « s~ ') 4

Velocity sensitivity & /[kHz/(ecm « s ') ] 10
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Fig. 6 Results of the experiments: temporal waveforms and frequency spectra. (a) The complement of

zenith angle is 53°; (b) the complement of zenith angle is 24°
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