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Speed detection of hard targets based on 1. S5pm coherent lidar systems

ZHANG Feifei' XIA Haiun® SUN Dong-song’
(1. Anhui Institute of Optics and Fine Mechanics Chinese Academy of Science Hefei 230031 China; 2. School of Earth and
Space Science University of Science and Technology of China Hefei 230026 China)

Abstract: In order to realize coherent detection of speed of hard targets a coherent system was designed with a balanced
detector introduced to optimize the value of the local oscillator and the speed of a diffusive hard target was detected. The result
demonstrated that the signal to noise ratio of the system was efficiently improved with the balanced detector the average speed
accuracy of the hard target was about 0. 49m/s variance of detection was 0. 91m/s and this system made the coherent detection
of the speed of a diffusive hard target. The outcome is useful for research of coherent wind lidar.
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Fig. 1 Principle of optical heterodyne detection
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Fig.5 Heterodyne signals of different LOs

o 6~ 8
Or/min 2305r/min =~ —2311 r/min

o

8a 1 2

OMHz 15.75MHz

—-15. 5MHz Or/min

—2392r/mino.

frequency/MHz

a—heterodyne signals of Or/min  b—relative power spectrum of Or/

(4)



36 5 1. 55um

605

3

relative intensity

1

0

o

=
“:ﬂ:iﬂi

~100 et
40 60 80
frequency/MHz

00 120

b —40

Sity

‘m =60}

/

—IOOI
40

relative inten
i
i
o0
=

LN
| -\(‘ (gw

60 80 100
frequency/MHz

120

LO SNR

Fig.7 a—heterodyne signals of 2305r/min  b—relative power spectrum of Fig. 8 a—heterodyne signals of 2311r/min b—relative power spectrum of
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Table 1 Velocity of plate vs. velocity of measurement
actual value/(m *s7") 10. 68 14.70 19.41 24.13 29.22 33.45 37.06 41. 88
clockwise rotation measurement value/(m ¢ s~ ") 11.13 14.31 19. 47 24. 64 29.01 32.58 37.75 43.72
error/(m * s~") 0.45 -0.39 0. 06 0.51 -0.21 -0.87 0. 69 1. 84
actual value/(m * s ") -41.94 -36.56 -33.60 -28.63 -24.19 -19.38 -15.03 -10. 49
anti-elockwise rotation measurement value/(m ¢ s~ ') -40.94 -36.96 -32.98 -29.41 -25.04 -18.68 -15.10 -8.34
error/(m + s ') 1. 00 -0.40 0.38 -0.78 -0.85 0.70 -0.07 1.85
~ 60— . L0 0. 98mW.
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Fig.9 Comparison between actual speed and measured speed ment of lidar wind profiles at 355nm J . Optics Letters 2000 25
(19) : 14664468.
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