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Research of low-airspeed measurement based on optical Dojrter frequency shift

WANG Xiaowei, LIANG Yingjian, LI Xiang, LONG Yanzh: ,

( Chengdu CAIC Electronics Co. Lid. ,
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Abstract: In order to solve the incorrect low-airspeed detection of traditioral at data system, a low-airspeed detection

method based on optical Doppler frequency shift was founded. An experimental p:~torype was built by using fast Fourier transform

as data processing framework. By the experiment of standard wind tunp.t  the system can measure minimum wind speed of

0.22m/s. The results show that the system has high resolution and stei, 'ty o. uifferent wind speeds.
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Fig. 1 Schematic diagram of low airspeed detection systems
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Fig.2 Fiow diagram of data process
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Fig.3 Picture of prototype
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Fig.4 Result of different accumulation times
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Fig.5 Spectrogram of frequency at different wind speeds

Table 1  Detection results at different wind speeds

reference test 1 test 2
wind speed/ frequency/  wind speed/ frequency/  wind speed/
(m-s™") MHz (m-s) MHz (m-s™)
0.30 0.29 0.22 0.29 0.22
0.70 0.59 0.45 0.68 0.52
1.20 1.46 1.12 1.46 1.12
1.80 2.34 1.80 2.34 1.80
3.20 4.10 3.15 4.10 3.15
6.60 8.50 6.54 8.50 6.54
10.04 12.99 9.99 12.99 9.99
13.60 17.38 13.37 17.48 13.45
17.00 21.88 16.83 21.88 16.83
20.20 26.37 20.29 26.37 20.28
24.00 30.86 1% 7 30. 86 23.74
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